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Foreword 
Today terms of learning are inevitably related to essential and conceptual  

elements of e-learning. Currently there is an intensive discussion concern-

ing the future use of these media: will they substitute the teacher´s work 

completely or will they only support the teacher, depending on the objec-

tives he has or the situation. This paper presents a comprehensive 

description of the state of the art of e-learning concepts. After that the fu-

ture perspectives of e-learning are discussed, taking into account the 

discussion about standards of structuring and exchanging content. 

 
As a concrete example the expertise describes an e-Learning-model con-

ceptualized and realized at the University of Duisburg-Essen, which 

considers the demands of teachers in practice. A self-developed data 

base based developing environment plays a leading role to generate 

modules on the basis of basic objects as well as more complex specifica-

tions. These modules can ultimately be integrated into learning platforms 

in order to contribute, as learning objects, to more effective e-learning. 

 

Whether or not e-learning will be effective for learners will depend on 

many different factors and relationships between them. It is the task of di-

dactics and appropriate evaluation strategies to set up a toolbox of e-

learning-components wide spectrum of learning and teaching situations. In 

our opinion only the first step of a stony way is made and up to now no 

one can say, whether e-learning is not only a short-lived way of learning 

but the lasting one in the future. 
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After the Goldrush – Great Expectations Revisited 
 

“Everybody was enthusiastic at the begin-
ning, they invested their money haphazardly 
and built virtual castles in the air. Now the 
pieces are picked up and it turns out that not 
all attempts have failed. This applies to the 
new Economy’s e-business as well as to e-
Learning at German universities.” 

 
(Süddeutsche Zeitung, October 6, 2003) 

 
 

„The hype is over (…) the internet has arrived at reality.”  
 

(Maresch 2001) 
 
According to many professional social observers, modern information so-

ciety has reached a point from which an increase of information and 

knowledge does not go hand in hand with an increase of orientation. Edu-

cation, in an emphatic sense, could solve this problem straightforwardly on 

the individual as well as on the social level.  

 

Thus the task of educational policy then would be to grant a suitable 

framework for the employees of the education system in a way that en-

ables them to organize their work effectively and efficiently on the solid 

foundation of clearly set targets and constantly secure resources. Accord-

ing to the employees of the education system, however, nothing could be 

farther from the truth. The difference between vision and reality shows ex-

emplarily on the field of e-Learning. 

 

The first chapter of the expertise will describe e-Learning viewed from an 

educational and an economical angle. It will sketch the new opportunities 

for teaching and learning that emerge thanks to the application of new 

media. The current state of implementation of e-Learning courses at uni-

versities will be reflected against the background of constantly high 
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expectations and limited financial resources. This chapter also names the 

influences that hamper respectively or support the use of new media for 

teaching purposes in all fields of application. It will show the limits and 

prospects of e-Learning on the example of the currently favourite concept 

of blended learning especially considering communicative aspects. 

 

1 e-Learning: After the “PISA shock” 

“Lifelong learning”, “self-administered learning”, or “self-regulated learn-

ing”, “learning-on-demand”: this list could be extended almost infinitely, 

however, it only shows that the individuals are reminded of their duty and 

are to adapt themselves to the ever-changing conditions of the working 

world. Learning becomes an activity that shapes everybody’s conscious-

ness and working life, so that it can no longer be exclusively linked to a 

particular phase in one’s life. The framework for individual and collective 

learning has changed dramatically, accompanied by the latest results of 

cerebral research and the general triumph of the new media. For some 

time, it seemed as if the problems of imparting knowledge could be solved 

by digitalizing and virtualizing the learning contents and by afterwards as-

signing it to the individual who is regarded as a self-administering and self-

responsible being. The PISA-results dispelled any remaining doubts that 

learning has to be regarded as a social process whose foundations and 

conditions represent a substantial criterion for didactic structuring of learn-

ing scenarios.  

 

With PISA, the discussion shifted from computer-assisted learning, “me-

dia-points” and computer-rooms, web- or computer-based training to 

educational promoting in early childhood, language-based problems of 

migration and the formation of elites. The study’s figures have been costly 

ascertained and never have been any comparable results. The bad valua-

tion of the German education system, in comparison with other countries, 

has been very effective publicity. On the one hand, it has gained a lot of 
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political attention and has already decisively supported the linking of within 

Germany. On the other hand, it serves as a motivation to review the bio-

graphical and the institutional basis of learning and education.  

 

The relation between reading and speech competence and success in 

school was recently corroborated by other, smaller studies that resulted in 

a shifted focus in discussions in science as well as in public. Thus, the 

new media’s symbols - internet and computers – have come to play a role 

only as factors that hamper or support the learning process. This applies 

to individual learning as well as to institutionalized learning. 
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The new technologies of information and communication represent a gate 

through which the economy wins influence on the strategic alignment of 

the education system. It the implementation is not to be limited but wide-

ranging, the implementation of these new technologies cannot be carried 

out without economic and participation of the state, due to the immense 

costs. Providing but all schools with laptops would cost 41.414.642 €, as 

Kubicek and Breiter estimated in 1998. Other possibilities of linking-up 

schools have quickly been considered as second best on the part of the 

state. A general provision of schools with laptops has almost ceased to be 

a topic, only five years after those grandiose soapbox-speeches. Politi-

cians are boasting of having connected all general schools with the 

internet and having provided them with free access to it. However, this can 

not conceal the fact that the per-capita-provision of general schools with 

computers and access to the internet still is inferior compared with interna-

tional standards. A large amount of company donations, competitions, etc. 

have not brought about substantial changes. The arrival of the new media 

at school still is a nuisance for most of the teachers and is regarded as an 

attempt of the economy to extend their influence on the education sector. 

The explicit demand of representatives of the economy and politicians re-

sponsible for education for so called public-private-partnerships makes 

teachers feel under double pressure. From their point of view, the new 



media are like a Trojan Horse that breaks through the pedagogical barriers 

of school. Their evaluation proves to be quite accurate if one follows the 

political discourse on e-Learning. 

 

2 e-Learning Viewed from the Economical and the Po-
litical Point of View 

 

2.1 e-Learning as the Trojan Horse of Education Politics 

Since e-Learning was implemented at schools and universities and since 

schools were linked, one of the most substantial hopes was that the new 

media could be able to break down the ossified structures of teaching and 

learning. The unexploited motivation of pupils and students was to be in-

creased, teaching and learning were to be improved, and the involved 

institutes’ system of organization were to be modernized. e-Learning was 

and still is regarded as a “Trojan Horse” with which these changes could 

be realized at once within the framework of today’s education policy. 

 

However, education policy currently seems to be dominated less by clear 

set targets derived from pedagogical ideals but more by a reform action-

ism that is guided by the idea of national and international 

competitiveness. Experienced actors face this actionism in the education 

system with a “sit-it-out” policy. Somebody who, nevertheless, is commit-

ted not only needs a high level of tolerance to frustration but also should 

familiarize themselves with the market laws of the “economy of attention” 

(Rötzer 1999). This applies especially to those who act in the field of e-

Learning, which is a delicate topic in education policy. Gloomy predictions 

proclaim a sort of “radio silence for electronic learning” and reveal the 

growing market of e-Learning as a subsidized “economic trap” that sup-

ports insular solutions that are not accepted on the market (Armbruster 

2002, Schulmeister 2001). Predictions of this kind lead almost immediately 
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to a sustainable withdrawal of financial means (which is currently the 

case). Furthermore, it leads to a profound mistrust of the reliability of the 

persons involved in the project and a mistrust of the prospects of the suc-

cess of the programme as a whole (which could be the case in future).    

 

This is the situation for most of the employees who are still working for one 

of the more than hundred integrated projects supported by the central pro-

ject “Neue Medien in der Bildung” (New media in the education system). 

Most of these projects had the objective to create multimedially edited 

learning contents and to integrate them into the daily business of univer-

sity teaching when they started in 2001. Many participants in the projects 

did not know, however, how to realise their objectives in detail that is due 

to the lack of standards and the ever-changing technological basic condi-

tions. 

 

�� Learning platforms and communication platforms have been estab-

lished simultaneously to the supported projects at many project 

sites or have been developed ad libitum within the respective pro-

ject.  This has not only set new tasks for the pioneers working in the 

field of e-Learning, but has also made it necessary to critically 

evaluate the project’s objectives against the background of new 

technological opportunities. 

 

�� A similar picture shows in the field of copyright regulations. Very 

few of the participants in the projects would consider themselves to 

be informed on this field. The field of copyright regulations is crucial 

to the producing, creating, and using of learning contents. However, 

this field has been dominated in particular by unclear conditions, 

which led to a lasting state of uncertainty of the participants. Ac-

cording to experts, the revised German copyright regulations 

concerning university and school purposes will cause a sustainable 
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stagnation of content production and will in the same way hamper 

the future development of e-Learning. 

 

The fact that the central project’s coordinators have been ignoring these 

problems has been criticized at many workshops accompanying the pro-

jects. The fundamental importance of these processes for developing and 

using learning contents seemed to have surprised the central project’s 

managers themselves – and even seemed to have asked too much of 

them according to some participants of the single projects. Learning what 

is possible and what is impossible in the field of e-Learning has been a 

reciprocal process between both parties. It is thus a co-evolutive process, 

theoretically spoken. Now it is of utmost importance to transfer the ac-

quired knowledge into solid structures and provide the staff and institutes 

necessary to prevent e-Learning from remaining a marginal phenomenon 

on national and international level. 
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Most of the participants of the projects regard the end of the supporting 

phase not only as the end of their employment but also as a danger to the 

results of their projects. The terms “phase of consolidation” (Kleimann 

2003) and “crossroads” (Seufert/Euler 2003) describe the dramatic situa-

tion in a rather euphemistic manner. About 2300 courses of study have 

been developed within the projects, but they do not improve the situation 

because the majority of them have a kind of “best-before-date”, i.e. their 

provision with staff and financial resources is very limited. This is why a 

lasting phase of implementation is of crucial importance for the research 

results, which vary in significance, to prevent that they, too, end up on the 

“cemetery of educational technologies” (Seufert/Euler 2003, p.2) like lan-

guage laboratories, educational television, and programmed instructions. It 

already shows, however, that an extensive brain drain will take place, due 

to the uncertainty about a future adoption of the instruments and aids de-

veloped within the projects into the normal range of university courses. 

This will endanger the continuation and further development of the pro-



jects’ results and thus will endanger the success of the programme as a 

whole. 

 

2.2 e-Learning as an Element of Change Management 
Viewed from the Economic Angle 

From the early stages of e-Learning, economists and scientists have obvi-

ously evaluated and perceived the potential of e-Learning in significantly 

different ways. It comes as no surprise that recent market researches 

show that worldwide operating companies in particular have a pragmatic 

attitude towards e-Learning. Only if there is a sufficient amount of custom-

ers and / or there are no alternative ways of instruction, will companies 

make use of the advantages of e-Learning, as e. g. flexibility, speed, prof-

itability, and possibilities of standardization. Rapid methods of instruction 

are of utmost significance for employees of sales departments and techni-

cal staff. e-Learning can also be used effectively when rapid structural 

changes are required. This especially applies to the teaching of foreign 

languages, which becomes more and more important because of the 

many international relationships between companies. This also applies to 

IT-instructions that become necessary when the operating system is re-

placed or new software has to be introduced in order to serve for a / to a 

larger quantity of users. 

 

The success of these courses is judged by the degree of how content the 

students were rather than by the scientific point of view (determination of 

the students’ progress in learning). This pragmatic attitude is the founda-

tion for a second stage of e-Learning, in accordance with the results of a 

market research by DETECON, which reflect the opinion of executives of 

important companies. This second stage combines all varieties of learning 

to an extended model of e-Learning and helps to consolidate the market 

position of e-Learning as an additional possibility for acquiring qualification 

(DETECON 2002). The companies do not, however, consider a complete 
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replacement of presence-requiring teaching with e-Learning any more, as 

they did in the wake of the euphoria at the start of the new millennium. To-

day, companies rather intend to coordinate separate initiatives in a better 

way so that they can make use of synergetic effects and of existing poten-

tials of rationalization. With regard to the costs, especially companies with 

decentralized budgeting will need control structures to avoid multiple buy-

ing of the same product or undesirable double developing. It thus is also 

advisable for companies to decide on one learning and communication 

platform in order to limit the amount of adaptation and maintenance meas-

ures to the necessary minimum of staff and financial means. 

 

The extensive and lasting financial crisis of public budgets makes it impor-

tant for universities as well as for companies to regard e-Learning from the 

commercial point of view as part of a comprehensive system of the cycle 

of the learning net product. This system includes infra-structural require-

ments, learning contents, the processes of teaching and learning, and the 

learning culture of the respective organisation. 

 
Fig. 1: Cycle of Learning Net Product (after DETECON 2002, p. 40) 
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3 From Information Society to Knowledge Society 

3.1 Why Information Society is Not Enough 

The shock caused by the PISA study, whose effect was not limited to the 

German education system, also has its origin in the fact that the improved 

technical opportunities of acquiring information have not been used to in-

tegrate this information into useful structural contexts. Modern information 

society has thus reached a point from which an increase of information 

and knowledge does not go hand in hand with an increase of orientation. 

“Our knowledge society still is a mere information society. We still have to 

take the big step to transform information into knowledge and then find out 

how to deal with this knowledge.” (Schulmeister 2001, p. 362). 

 

Information is not equal to knowledge. Information itself has no value; it 

just marks a difference that has consequences (Gregory Bateson). Accu-

mulated knowledge serves as a background against which the decision is 

taken whether the information is useful and valuable or not. “Digital infor-

mation has nothing to do with ’sense’.” (Bolz 2002, p. 205). The assessing 

of information with regard to its potential of connection and its social effect 

is left to processes of decision-making that are based on socio-culturally 

founded criteria. 

 

Only a small part of the information that humans are exposed to in every-

day life is perceived consciously. An even smaller amount of this 

information leads to connecting thoughts or actions. Attention seems to be 

a scarce good, considering the frequently mentioned “overflow of informa-

tion” and the limited ability of humans of conscious perception and parsing 

of information. The “economy of attention” (Georg Franck) has become the 

economy of the age of information and redefines the conditions of distrib-

uting information and imparting of knowledge. The increase of information 

has not led to its devaluation but, paradoxically, to a general worry of 

missing or misjudging of crucial information. This is the reason for the im-
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portance of institutions that select information and edit it for communica-

tion (e. g. press agencies, editorial offices, also: publishers of non-fictional 

literature, educational institutions). They relieve the individuals who have 

to focus their attention and who have only a limited capacity for parsing 

information. It is thus of crucial importance for the transition from informa-

tion to knowledge society that information can be charged with 

significance and be used for generating knowledge.  

 

The invention of computers as a universal machine for manipulating fig-

ures in whatever way has shifted the economic focus from production 

towards IT-service because entering, storing and manipulating of data play 

an important role. The editing and transforming of data into communicable 

information (like news) produces a marketable added value. 

 

This process of editing and transforming data into information and its 

communication is necessary to improve the chance to generate knowl-

edge. Electronic data processing, in this context, is the basic requirement 

for efficiently dealing with complex information and is thus the basic condi-

tion of linked-up learning scenarios.  

 

In addition to this, this process of constructing knowledge becomes the 

substantial factor of the continuing existence of modern societies. Knowl-

edge itself becomes the decisive resource of social reproduction; this 

decisive force of production will strongly be influenced by the way in which 

individuals, companies, and institutions, and finally society as a whole 

manages the generating, distributing, and using of knowledge.  

 

3.2 Knowledge as the Central Force of Production 

The limited resources of parsing information are opposite to the potentially 

unlimited opportunities of generating knowledge. Knowledge can seem-

ingly be increased and accumulated to any desired amount, unlike 
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productivity factors as property, capital, or labour. Thus knowledge repre-

sents the central resource of labour and employment in modern society, 

which holds true for all fields of society. 

 

Knowledge intensive branches set up nearly half of the newly created jobs 

between 1999 and 2000. “51 % of German employees will be working in 

knowledge intensive jobs in 2005.” (Glotz 2002) This prognosis may be 

viewed critically. So does Peter Glotz, expert on educational questions. 

There are, however, clear indicators that show the individually and socially 

increased value of knowledge. The following two examples will demon-

strate this:  

1. The number of unemployed persons with a low level of education is 

already three times higher than the number of unemployed persons 

with academic education 

2. The value of a product is more and more defined by the quantity of 

knowledge that is required for its production; the material or the re-

quired time are already of lesser importance than the necessary 

knowledge 

 

The required amount of knowledge is not always available to the persons 

involved in the production. The accelerated speed of innovation processes 

in the industrial sector and in the field of applied sciences makes compa-

nies and educational institutes aware of the problem of how to distribute 

knowledge as quick as possible. Normal instruments of further vocational 

training are not sufficient for this purpose. “Relevant knowledge changes 

faster than employees can travel to the place where seminars take place.” 

(Magnus 2001, p. 24). 
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Education policy that deserves its name has to reflect the changed social 

frame. Furthermore, it has to answer the question of how to deal with the 

contradictory tendencies of social globalisation, individualization, and ra-

tionalization. This must be done in a constructive way and on the basis of 



values and knowledge that have to be imparted. A possible answer could 

be: e-Learning. 

 

3.3 European Education Policy in the Age of Knowledge 
Industries 

An increasing degree of orientation towards the labour market has marked 

the education policy in Europe since the middle of the nineteen nineties. 

Career orientated education gets increasingly operationalized for eco-

nomic purposes and also gets integrated into the policy of job creation by 

means of “quantificationable targets, national campaigns, and multilateral 

control mechanisms” (Weber 2002, p. 37) on European level. Education 

policy similarly becomes more and more orientated on the requirements of 

the knowledge industries whose capital consists in the creativity and the 

intelligence of their employees. Economy and education converge with the 

help of intelligence as force of production, says Berlin media-philosopher 

Norbert Bolz. 

 
Fig. 2: European Education Policy (Weber 2002, p. 36) 
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When the European heads of state met in Lisbon in 2000, it was not sur-

prising that they set as their goal the knowledge based acceleration of the 

E.U.’s economic growth. The initiative “e-Learning” is to provide the foun-

dation for the field of education. This means: 

�� all schools are to be provided with multimedia PCs within the frame 

of a provision campaign,  

�� the training of teachers in the subject of informational technology is 

to be secured and improved throughout Europe, 

�� supporting the development of educational services and software 

that supports the learning process, both of which are to be applica-

ble throughout Europe,  

�� accelerating the linking-up of schools and instructors. 

 

The use of e-Learning applications is an indispensable condition for estab-

lishing a European academic area on the analogy of the European 

economic area. This academic area is to be a counterweight in the field of 

education to the North American universities, which are already success-

fully operating on the market. Concerning e-Learning, the close link 

between European support programmes and national launched research 

programmes already represent a guideline that is to: 

 

�� establish and secure quality standards for teaching and training 

�� facilitate mobility for students, researchers, and teachers 

�� clarify the European dimension within education 

�� support the educational policy of lifelong learning 

�� set up the conditions for a technology-based participation for of all 

university members 
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Fig. 3: European academic area 

 

Functional e-Learning strategies adapted to the cultural and structural 

frame conditions are the conditio sine qua non, if the process that has 

been initiated in Bologna shall become a success. It has already become 

obvious that some of the various fields of education are in favour of tech-

nology while others refrain from it. Graded courses of studies, for example, 

are rather accepted and spread in the fields of informatics, international 

business management and electrical engineering. 

 

The implications of the use of e-Learning concerning education policy and 

economy have been outlined sufficiently up to here. Now we will have a 

look at the meaning of e-Learning for the structuring of teaching and learn-

ing processes. Which expectations have been fulfilled and which have 

proved to be illusions?  
 

4 e-Learning – Evolution or Revolution of Learning? 
The term “e-Learning” applies to the controversial discussion of the new 

media’s role in the learning process. What are its conditions and conse-
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quences with regard to social, psychological, and organizational aspects? 

Some experts consider the consequences important enough to call the 

use of new media a “revolution of learning” (Scheffer/Hesse 2002). Lead-

ing politicians share this point of view that has been propagated with help 

of the mass media. In 1999, former German President Roman Herzog ex-

pected a “revolution in the classrooms” initiated by the use of informational 

technology; although the pedagogy for the age of information still had to 

be “invented”, as Herzog added (Herzog 1999). From the official point of 

view, schools and universities have successfully been equipped with in-

formation technology. However, Herzog’s far-sighted call still holds true. It 

is even more urgent than ever, concerning in particular the omnipresent 

variety of technological possibilities. Or, to put it like the media philosopher 

Norbert Bolz did, the internet provides us with the answers. We now have 

to find the adequate questions.  

 

This means in concrete terms: one has to indispensably take into account 

the reflection upon the fundamental principles of learning, about the sig-

nificance of didactics, and about the influence of organizational structures 

and the media on the learning process, when creating e-Learning applica-

tions. Now, what does “e-Learning” mean exactly? 

 

4.1 Some Definitions of “e-Learning” 

The term “e-Learning” is the common abbreviation of electronic learning. 

Precisely, it means all forms of web-assisted or electronically linked-up 

learning and is often used synonymously with the term of on-line learning 

(Lang 2002). It denotes more generally all forms of learning that include 

imparting digitalized contents. This includes, aside from web-assisted 

forms of imparting information, the use of off-line media like CD-ROM, 

video, television, etc. From the economical point of view, e-Learning can 

also be defined as “combining net-assisted learning with the commercial 

potential of education products (Bullinger 2001, after Seufert/Mayr 2002, 
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p. 47). Furthermore, “e-Learning basically is self-administered learning by 

means of multimedia or interactive learning modules that are supported by 

opportunities to communicate with a tutor or a learning group.” (Nacke / 

Neumann 2002, p. 18). Taking this into account, e-Learning matches the 

concept of blended learning. 

 

Whatever point of view is chosen to look at e-Learning, so much is certain: 

in most of the cases, a mere supply with e-Learning applications and 

learning contents that are available on-line is sufficient to successfully 

structure learning processes. Most cases require contextual, didactically 

founded imbedding of e-Learning applications into the learning scenario to 

enable the learners to evaluate their successes in comparison with their 

fellow learners and to construct new knowledge. There is also the need to 

practise mechanisms that enable the learners to regulate the learning 

process on their own.  

 

This is why e-Learning is decreasingly considered a mere substitute but a 

supplement to teaching that requires the physical presence of both 

teacher and learners [presence-requiring teaching). Dichanz and Ernst 

thus propose to introduce the term ES-learning (ESL), short for electroni-

cally supported learning. This term is more suitable to emphasize the 

supportive character of electronic media, according to the authors (Di-

chanz/Ernst 2002, p. 48 ff). 

 

4.2 e-Learning in Learning Scenarios: Dreams and Reality 

The vision scientists had concerning “Artificial Intelligence” (A.I.) was to be 

able to reproduce learning processes in automated form. This vision was 

elaborated with models of e-Learning which consider teachers a relict of 

the past. Instead, they trust in the mechanisms of self-regulation of a soci-

ety willing to learn. Interactivity (here: communication requiring physical 
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presence) is regarded as a factor, which is to be compensated by techno-

logical means in order to minimize its costs. 

 

Nevertheless, e-Learning is to support learning, both individual and in a 

group, independent of time- or space-related restrictions. It is also to pro-

vide teachers with an easier way of selecting, structuring and presenting 

their material, and to facilitate the access to this material. e-Learning, fur-

thermore, has to increase the efficiency of learning, to cut back on 

expenses in the education system, in the medium and in the long term and 

to make profit. 

 

Even insiders are left astonished of how lasting these high expectations 

are (Schwarz 2001). A comparative analysis by Schulmeister of 11 na-

tional and international statements on the development of the universities 

in Germany and Europe published between 1996 and 2000 lists 19 (!) dif-

ferent expectations to be met by using e-Learning in teaching at 

universities (Schulmeister 2001, p. 10 – 25): 

 

a) Effects on Teaching and Learning 

�� improving the quality of teaching 

�� increasing the efficiency of teaching 

�� integrating e-Learning applications into the regular teaching at uni-

versities 

�� supporting problem-oriented and interdisciplinary learning 

�� increasing the amount of self-administered learning through interac-

tive materials 

 

b) Effects on Teachers and Learners Themselves 

�� time-saving for teachers 

�� changing the understanding of both teachers and learners for their 

respective roles  

  
27 



�� defining media proficiency as a key qualification 

 

c) Effects on the Developing of Curricula 

�� supporting concepts of quality–ensuring measures and evaluation 

�� modularising of the courses of study 

�� making studies more flexible 

�� linking-up of teaching and working 

d) Effects on Education and Suppliers of Education 

�� convergence of presence-requiring studies and distance learning 

(e.g. on models of blended learning) 

�� internationalisation of education 

�� openness and equality in education 

 

e) Effects on the Infrastructure and the Structures of Organisation of 

Education Suppliers, Especially of Universities 

�� cooperation between computer and media centres and libraries in 

order to establish competence centres 

�� reduction of expenses in the medium and long term 

�� setting up of campus networks  

�� increase in the amount of public/private partnerships 

 

Without going into details, it has to be noted that after three years of inten-

sive support by the state, the communities, and the economy most of 

those expectations are just beginning to be realised or at best are at the 

point of being consolidated. There may be single news of success from 

some institute or other, there are, nevertheless, only a few thousand stu-

dents who are registered for on-line courses of study at German 

universities at the start of the winter term of 2003/2004. As announced by 

the federal coordination project “Virtuelle Fachhochschule”  (a consortium 

of mostly Lower Saxony universities, sited in Lübeck), only 280 new stu-

dents were have been enrolled for the winter term of 2003/2004 with the 
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number of applicants, from home and abroad, being about five times 

higher (idw press announcement by Fachhochschule Lübeck, September 

23th, 2003). The central office of distance learning at Fachhochschulen 

has, also, reported a rate of increase of 25%. These figures could pars pro 

toto be interpreted as an increasing requirement for job-related further 

education that could be supported effectively and efficiently by using e-

Learning applications. Teachers and learners thus have to be provided 

with e-Learning applications that are didactically up-to-date. Only with 

them, planning and carrying out of courses can effectively be simplified, 

and can learners acquire a subject in a constructivistic manner. The tools 

developed for this purpose should be provided in modular form to thereby 

provide the learners with the necessary flexibility to cope with all kinds of 

situations. 

 

e-Learning can support internalisation and flexible use of education possi-

bilities if cooperating utilization-communities are successfully established 

on national and international level. The central aims of this are interchang-

ing of learning contents and adapting of regulations concerning the 

different curricula along with a mutual adaptation of existing e-Learning 

applications in order to facilitate their joint use in different contexts and 

constellations. Synergetic effects for all those involved can only be ex-

pected with these requirements met.  

 

5 How Using e-Learning Applications Influences the 
Creation of Learning Scenarios, and Why Presence-
Requiring Teaching Stays Indispensable  
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Perception and significance of time- and space-related factors for the 

learning process have been changed decisively by the new media being 

principally available for the creation of learning processes. The advan-

tages and disadvantages of presence-requiring teaching respectively 

distance teaching are evaluated and the results are taken into considera-



tion when creating new learning scenarios. Selective decisions in favour or 

against using a particular medium are no longer arbitrary, or due to the 

teachers’ preferences. These decisions have increasingly to be taken in a 

profit-seeking context within which they have to be justified by results of 

research and evaluation with regard to cost-benefit analyses. Yet there is 

no satisfying agreement on which way of imparting learning contents will 

lead reliably to optimal learning results. There are, nevertheless, good 

reasons for using e-Learning applications in the creation of teaching- 

learning scenarios. The following will briefly explain them. 

 

5.1 The Advantages of Creating Learning Scenarios that 
Include Using of e-Learning Applications 

The reasons for choosing e-Learning as a possible guideline of future edu-

cational policies show clearly when looking at the advantages of using e-

Learning applications for the imparting of knowledge. With the help of the 

new media: 

�� information can be edited in a way that permits to address the vis-

ual, the auditory, and the tactile channel of communication 

simultaneously which supports the reception of information by acti-

vating both halves of the brain. Information can also be edited in 

medially different forms and thus can be presented as is required 

for the different types of learners. Depicting structural knowledge in 

explicit and pictorial forms results in a greater closeness of the 

knowledge and thus uses the affective parts of perception to in-

crease the learning performance (Pöppel 2000, p. 39) 

�� information can also be combined in a non-linear, non-hierarchical 

way to form so called hypertext structures. Hypertext structures fa-

cilitate the linking-up of single words or of one text with other texts 

that do not necessarily have to be included in the same text. They 

make it possible to arrange information segments in a way that al-

lows the learners to move easily from one segment to another. 
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Hypermedia systems combine pictures, films, videos, sounds, etc. 

in a way similar to hypertext structures. Information segments that 

are arranged in the form of clusters allow the learners to acquire in-

formation in an individual way. 

�� Learning scenarios can be developed in a way that allow the learn-

ers to communicate with one another independently from time- or 

space-related requirements. Learning scenarios of this type take 

into account the significance of dialogues for the learning process 

because they are necessary to grant the learners a joint construc-

tion of complex stores of knowledge. In this context, the opportunity 

to exchange information may enable the learners to describe infor-

mation more precisely and to distinct more precisely between what 

was said and what was meant. 

 

This applies particularly to presence-requiring learning (which requires 

physical presence at a particular point of time). The face-to-face situation, 

however, has the advantage of direct interaction and communication, 

which facilitates a high efficiency when working on complex subjects and 

thus supports in developing strategies for problem-solving and overcoming 

crises. Team-discussions allow to transfer individual knowledge easily into 

collective knowledge and to store it. The thus acquired knowledge then 

can show new ways of solution.  
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The storing of knowledge in a material and thus sustainable way has been 

possible since the development of the classic media of books and news-

papers. This, too, has offered the opportunity to become independent from 

the time- and space-related requirements of the didactical triangle of 

teacher – subject – learner. The thus created freedom on the other hand 

requires the ability to self-regulate the learning process. Successful self-

regulated learning is, however, dependent on the personal abilities of the 

individual learner. This is why distance learning is frequently supported by 

regional seminar-like meetings. They are established for the particular 



purpose of joint learning, i.e. they take into account the principle of dia-

logues as an integral part in generating knowledge. 

 

The significance of communication for the learning process is considered, 

too, when developing concepts for on-line learning. On-line based impart-

ing of knowledge requires a particular form of editing information and has 

to take into account the restrictions inherent in the medium. The new me-

dia facilitates a real-time interchange of information and stored knowledge; 

they also facilitate an instant discussion on the presented contents. On-

line learning thus includes so called learning communities, which provide 

virtual rooms for collaborative learning. At least, theoretically they are to. 

The real situation at universities differs from that in the majority of the 

cases. e-Learning often proves to be obstructed by certain circumstances. 

 

5.2 Factors With Negative Influence on the Successful 
and Sustainable Use of e-Learning Programmes 

Schulmeister compares the numerous different demands on the use of e-

Learning with the almost equally numerous unrealistic prognoses for its 

future. Some of these predictions have been proved false within a year’s 

time (Schulmeister 2001, p. 27 – 29, esp. p. 28). He notices that factors, 

which obstruct a widespread implementation of e-Learning, are seriously 
underestimated. Among these factors are: 

�� obstructions of socio-demographical origin, especially if the staff at 

schools or universities is of a high average age which can result in 

a certain unwillingness or even refusal to learn  

�� legal obstructions for the implementation; Schulmeister relates 

these to the state monopoly on education and the legally laid down 

freedom of teaching, both of which will result in a delay of the re-

turn-on-investment that is strived for from the economical point of 

view 
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�� extending e-Learning to those parts of the study that require e. g. 

practical training in laboratories, demonstration lessons, therapeutic 

sessions, and so on. Especially strictly virtual learning scenarios 

can have a negative influence on this 

�� lack of a learning culture within which “self-regulated learning and 

the willingness to interchange knowledge and experiences are cul-

tivated, and are practised for purposes of research and working” 

(Hesse et. al. 2000, p. 33). 

 

e-Learning requires high-level abilities concerning autonomous learning. 

Hesse et. al. list the following requirements (2000, p. 40): 

 

�� media proficiency, especially concerning the technical level 

�� the ability to estimate the quality of an e-Learning programme con-

cerning subject, technology, and didactics 

�� the ability to distinguish between relevant and less relevant con-

tents 

�� the ability to choose a programme in accordance with the individual 

learning resources 

�� the ability to structure great amounts of information in a useful way 

�� the ability to generate meta knowledge in the sense of developing 

learning strategies with the help of the new media 

 

These capabilities can be subsumed under the term of information literacy. 

If the specifications for e-Learning are completed by the aspects of media 

proficiency and informational literacy, the actual state of the integration of 

e-Learning devices into academic education can only be described as in-

adequate (Gavriidilis 2001). Courses that offer imparting of media 

proficiency and information literacy are dependent on initiatives of individ-

ual teachers and are rarely integrated into the curricula or the teaching 

structures. Successful and sustainable use of e-Learning applications in 
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teaching requires their structural integration. This can hardly be realized 

without supply of appropriated financial means in the medium term. Due to 

their limited character, previous forms of financial support have proved to 

be inadequate for sustainable use, maintenance and further development 

of the projects’ results. This means that new ways of gathering financial 

means have to be found, which are necessary for granting professional 

assistance at the universities for the developing of e-Learning applications, 

multimedial learning contents, models for further education, and promising 

models of business in general. There have already been some efforts (like 

establishing e-Learning competence centres, arranging public-private part-

nerships in the context of action programmes, employment of experts). 

Most of these measures are still in the testing stage and are by far not suf-

ficient to prevent the breaking of the use of e-Learning at universities. 

 

Imprecise legal copyright regulations on the use and the distribution of 

multimedial teaching- and learning-contents, many of which are still in 

status nascendi, add to the problematic status quo of the tools and learn-

ing contents that have been developed in e-Learning projects. The 

amendments to German copyright regulations have extended the rights of 

authors and publishers whilst weakening the position of those who work at 

schools or universities. Systematic deficiencies of this amount endanger 

the further developing of e-Learning applications. This cannot be compen-

sated by the incentive system like awards or competitions for the use of e-

Learning applications in the teaching although this system is desirable in 

other contexts.  
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This highly uncertain and thus extremely risky situation makes it seem 

unlikely that schools and universities will integrate media-supported teach-

ing in guidelines without exterior assistance and that they will modify their 

strict regulations on degrees in favour of innovative and explorative pro-

jects. Quite the contrary, the national and international standardization of 

qualification standards will probably result in an increasing return to the 



classic, measurable criteria and to well-tried methods of teaching which 

leave little scope for the testing of innovative media within the regular 

course of teaching.  

 

Apart from general and administrative problems, there are rather trite rea-

sons for the insufficient use of e-Learning applications (especially in the 

case of on-line learning). This holds true spite of allegedly successful sup-

plying campaigns. Among the problems (see chap. 6) most frequently 

mentioned by students are:  

�� missing or difficult access to the internet 

�� high expenses for the access (basic charge plus costs per unit / 

traffic) 

�� lack of competence in using PCs and the internet (students are 

afraid of virus or of destroying something) 

�� low data transfer speed that slows the working with the internet 

�� outdated or no home PCs 

�� PCs at the universities lack functionalities 

�� lack of communication in a forum  

�� exercises do not make sufficient use of the opportunities of e-

Learning 

�� no budget for tutoring staff; tutors with adequate qualification would 

have to be trained yet 

�� getting a general idea of the subject and gaining an overview be-

comes more difficult because of the module-structure of the 

contents. 

 

These statements are not exclusively for universities. In companies, the 

acceptance of the use of e-Learning applications decreases significantly if 

the frame conditions do not meet medial requirements. The acceptance of 

e-Learning was subject of an empirical study by COGNOS and the Institut 

für Innovationsforschung, Technologiemanagement und Entrepreneurship 
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(Institute of Innovation Research, Technological Management and Entre-

preneurship) in June 2002. The authors conclude that company 

employees consider themselves as insufficiently informed about the 

opportunities of e-Learning at their working places. The equipment of the 

working places is not suitable for e-Learning, there is no-one to contact in 

the companies for questions of e-Learning. This is why “companies have 

to establish structural and time-related frame conditions to facilitate effi-

cient and undisturbed electronic learning” (COGNOS 2002, p. 7). This 

similarly applies to the situation at schools and universities. It comes as no 

surprise that Hochschul-Informations-System GmbH (University Informa-

tional System, Ltd.) states in an accompanying study to the support 

programme “Neue Medien in der Bildung” (New Media in Education): “Al-

though there have been considerable efforts concerning infra-structural 

equipping, strategies for the use of media, and evaluation of e-Learning 

applications, there still remains a large amount of factors that obstruct in-

novation and implementation.” (Kleimann 2003, p. 3). 

 

5.3 e-Learning and Money 

One of the most significant obstructions for a rapid and successful imple-

mentation of e-Learning at universities (not only there!) is caused by the 

investment and maintenance costs that are necessary for an extensive 

use of e-Learning that meets high didactical standards. There are only a 

few field studies on these problems. Most of the studies rely on data from 

the field of further vocational training and try to apply the so ascertained 

expenses on the field of teaching at universities (Glotz/Kubicek 2000). The 

results are, in a word, shattering, not only at first glance. “The annual addi-

tional expenses of about 4 million DM (2.045.167 €) per course of study 

exceed the share of 30% of the budget that most of the institutes can 

spend on on-line costs.” (Glotz/Kubicek 2000, p. 132). The calculated ex-

penses are based on conservative estimations and take into account 

possible ways of cost saving. Commissioning and licence fees are factors 
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that must not be underestimated. Producing e-Learning applications in the 

frame of content developing and establishing innovative models of organi-

zation is the only way to, at least partly, solve this problem. There are 

some concepts being developed at universities, e.g. the media concept of 

the University of Dortmund  

(http://www.mz.uni-dortmund.de/uebersicht/medienkonzept.pdf). This con-

cept supports the multimedial editing of learning contents on a central 

level and in a standardized and sustainable way. “The developing is to be 

carried out in accordance with the project. The following has to be consid-

ered: 

1. the conceptional stage with a proper project team 

2. the developing stage and its coordination with the help of an or-

ganization chart.” 

 

 

Fig. 4: Organization Chart of the Production of Multimedially Edited Learning Contents 

 

Sustainable workable agreements on cooperation with providers of further 

of education and training, publishers, and service-providers remain excep-

tional and are “not trivial. Worldwide, there are no examples of multimedial 

applications which fully meet the required improvement in learning and 
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which are economically profitable.”(Glotz/Kubicek 2000, p. 133). Educa-

tional policy has to focus on the support of agreements on cooperation 

(see above) in order to support innovative structures of using and market-

ing e-Learning, as Glotz and Kubicek have stated in 2000. This is now 

being adapted as criterion for coming support programmes at national and 

at state level. Companies also adopt this concept, e. g. in an agreement of 

cooperation between CDI GmbH (Ltd.), Germany’s biggest IT-training 

company, and imc AG, market-leader in e-Learning (Reinmann-Rothmeier 

2003, p. 28). 

 

After the boom, the universities are now returning to the basics. They try to 

come to terms with the different equipment of different sites and replace 

the term of e-Learning with the term of blended learning.    

 

6 From e-Learning to Blended Learning - Compromise 
or Ideal Way? How to Make Sustainable Use of  
e-Learning Applications? 

 
There are still no reliable methods to 
really make somebody learn just by 
teaching him. This also applies to e-
Learning.”  

 
(Dichanz/Ernst 2002, p. 51) 

 

The collapse of the New Economy, the PISA-shock, and the global eco-

nomic crisis have changed the conditions within the education system 

concerning the creation of learning-scenarios. Imparting knowledge by 

means of e-Learning applications is increasingly looked at under primarily 

pragmatic aspects:  

�� How many staff members are available for the creation and realiza-

tion of learning contents and scenarios? 

�� How much money can be spent on the project? 
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�� Which infra-structural aspects have to be taken into account during 

the realization the project? 

�� Is there scientifically ascertained knowledge about the success of 

the teaching method used in the project? 

�� Which requirements, including media proficiency in particular, have 

to be met by the learners for using the e-Learning applications? 

�� With regard to cost-benefit aspects, how can the advantages of 

both presence-requiring learning and distance-Learning be com-

bined and integrated into learning scenarios?    

e-Learning was to start an informational revolution within the education 

system, whereas blended learning is less strict and ‘meets teacher and 

learners where they are, from the didactic and technological point of view’. 

A return to “the basic facts of didactic reality” (Reinmann-Rothmeier 2003, 

p. 17) is called for even by experts for e-Learning. The term “blended 

learning” marks this change in the way of thinking. It applies to a blending 

of components from both e-Learning and presence-requiring learning into 

a learning scenario that meets the specific contextual requirements of the 

single projects. The illustration below shows the different levels of blended 

learning on a theoretical level. 
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Fig. 5: Integration by Means of Blended Learning (Reinmann-Rothmeier 2003, p. 41) 

 

Blended learning is, apart from other things, a didactical reaction to a 

technologically induced lack of information that proves to be disadvanta-

geous for strictly net-based learning scenarios. This lack consists of the 

absence of elements like facial expressions, gestures, intonation, etc. This 

facilitates to assess the given information concerning e.g. its reliability or 

personal relevance to communicating persons in a face-to-face-situation. 

On-line-based learning scenarios tend to abolish some rules of social in-

teraction, like “turn-taking” which means that the speakers take turns in 

speaking, or keep to text coherence (Hron et. al. 2002, p. 83). This can 

only partially be compensated for by establishing rules of communication, 

e.g. for chats or video conferences. These limitations can be an obstruc-

tion when coping with complex problems (see chap. 6) which can require 

exterior intervention. This very example also shows that on-line based 

learning scenarios have to be supported and accompanied by a didacti-
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cally coherent concept in order to optimise individual learning processes 

on a technological basis (see illustration below). 

 
Fig. 6: System of the optimization of learning processes in blended learning (after 

Sauer/Sauter 2002, p. 89) 

 

Blended learning concepts are better suited for learning goals that are to 

be reached with an hands-on-approach than with strictly virtual courses. 

Integrating presence-requiring phases into rather on-line based learning 

scenarios allows the learners to better get to know each other, to work to-

gether as a team, and, in general, build up trust in each other and in the 

participating tutors and experts. The concrete realization of a model of 

blended learning for the subject of technology is described in part 2 of this 

expertise.  
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1 Introduction 
Observers of the today’s e-Learning scene might get the impression that 

there is a big retrograde step in didactics. Presently used key words like 

programmed learning, computer aided learning, learning environment, etc. 

are rather reminiscent of the reach of cybernetic didactics in the sixties. A 

comparison of the respective vocabularies at first glance shows no signifi-

cant differences. Terms like learning goal-orientation, learning goal, self-

regulated learning, individual learning, self-determined learning are used 

again. The reasons given for the use of computers are not very different 

from those that were given at that time. The foresight of the cybernetic 

concepts is remarkable in the view of the given the fact that there were no 

suitable computers for realizing the concepts of cybernetic didactics then. 

Some of the methods of cybernetic didactics, however, were realized with 

the means available then. Various books were written in order to facilitate 

programmed learning. Multimedial learning scenarios were created for the 

same purpose, some of them with a great deal of effort and money. The 

instructions were  provided in writing while the necessary units of informa-

tion were given via the media available at that time i.e. texts, films, slides, 

and tape recordings. If the media are classified with generic terms, it be-

comes apparent that there has been no revolutionary change in the 

depiction of information (script, picture, film, sound). The use of computers 

thus simply addresses the hearing and the seeing. So, where are the dif-

ferences between the didactics of the sixties and today? Has there been 

only an improvement in technology? Will then developed techniques now 

be realized? Which items of criticism concerning computer-based learning 

are still valid? 

The following text will deal with these questions. The answers will then be 

used to resume the possibilities of the official use of computers in educa-

tion, with regard to recent psychological, sociological, and political 

aspects. 
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2 Comparison of the cybernetic didactics of the six-
ties and seventies with didactics based on 
constructivism 

 

The following chapter describes both didactics in a simplified way in order 

to point out the significant differences. 

 

2.1 The cybernetic didactics of the sixties and seventies 

The cybernetic didactics of the 1960ies and 1970ies is based on the 

model of a control circuit. This control circuit consists of the scheduled 

value (learning goals), the control unit (teacher), the actuators (methods), 

the control variable (learner to be instructed), the actual value (the in-

structed learner), and the measuring head (achievement control). 

Concerning psychology of learning, this model bases on the learning the-

ory of the behaviourism. Skinner’s work on programmed instructing has 

provided the foundations. He also developed a first simple learning ma-

chine. In accordance with this model, the learning process is regulated by 

the teaching process. The teacher sets subject and learning method and 

then decides by means of tests how to continue the teaching process 

(control). The learner themselves as control variable and actual value 

have no influence on their learning behaviour they only can do their best to 

meet the requirements. They have no possibility to influence the learning 

process. Contrary to the common method of teaching that centres on the 

teacher and is determined by the amount of the contents, this method has 

the advantage to enable the teacher to respond to the learner’s individual 

problems. It thus represents a type of teaching that orients towards the 

learner as actual value. This is not, however, the absolute criterion for a 

suitable individual supervision of the learners. The teacher does not ana-

lyse the learning problems of the learners, but simply confronts them once 

again with the particular item they did not understand. It was believed then 

that repetition itself will generate the understanding. 
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Summary: This model of teaching is suitable from the teacher’s point of 

view. The learners become observed objects on whose reactions the 

teacher will respond. The method has the disadvantage that the learners 

have no possibilities to regulate or optimise the learning process on their 

own. The teacher has only a control function. This is the decisive differ-

ence to didactics that base on constructivism as theory of knowledge. 

 

2.2 Didactics on the basis of constructivism 

The central idea of the constructivism is that the human beings construct 

their environment themselves, because their perceptions and the thus re-

sulting experiences are individual. This is why the radical constructivism 

calls any learning process into question and establishes the thesis that 

teaching is impossible. The more moderate constructivism allows to draw 

conclusions from the knowledge by the individual perception and experi-

ence which help to understand learning problems and to solve them. 

1. The learners have to learn by themselves  (noone can do the 

learning for them) 

2. Experiences and knowledge are processed on the basis of 

experiences and knowledge 

3. New knowledge is based on old one 

4. Learners have their individual ways of learning 

If these conclusions are incorporated into a didactical concept, this con-

cept will be orient at the learners. The learners become protagonists who 

organize and regulate the learning process. This does not mean, however, 

that teachers as experts on learning become unnecessary. Their tasks will 

be to support the learners in the learning and to counsel them. Teachers 

will have to be able to recognize the learners’ problems and to develop 

individually fitting learning strategies. This requires a relationship of mutual 

trust between teachers and learners. The learners will have to reveal their 

problems unconditionally to enable the teachers to get an idea of the 

learners’ experiences and thus to develop learning scenarios in accor-
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dance with his knowledge. The learning process is defined by a continuing 

interchange of information between learners and teachers. This means, 

the learning process is regulated by the learners’ knowledge and way of 

learning. 

 

2.3 Summary 

The difference between the two didactical approaches consists in the con-

ception of the human being which is the basis of their respective concepts. 

The old cybernetic didactics consider human beings to be trained by ex-

ternal devices, whereas the constructivistic didactics see humans as 

protagonists and as responsible for their learning process. It is the recog-

nition that an efficient and purposeful learning con only be achieve by the 

learner’s activity. 

  

3 Survey of the present of e-Learning community 
Teacher-oriented learning scenarios are the most common form of teach-

ing in Germany. Imparting a great amount of factual knowledge is the goal 

of this learning scenario, media proficiency plays only a minor role, if at all. 

The learning itself, i.e. developing a style or ways of learning, is left to the 

learners. Correspond’s advice or help is scarcely provided. The “good di-

dactics” of most teachers is limited to present learning contents in a 

structurized form and by using different kinds of media. This situation is 

reflected upon in the field of e-Learning, which in the main makes use of 

the various forms of presenting contents. The learners are not integrated 

into the concept, they are mere consuments of the presented learning con-

tents. Hyperlinks suggest an interactivity which sometimes even is 

described as “constructive learning”. However, there are more elaborated 

learning scenarios represented in the net. This concept of “blended learn-

ing” has the special feature of making use of the communicative 

possibilities of the Internet and thus facilitates the informational inter-
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change between the  participants and the teacher. The general disadvan-

tage of all these systems is, however, that they do not sufficiently consider 

the learners. This means, they do not provide the learners with learning 

aids or counselling. All mentioned systems are based on the premise that 

the learners are able to organize the learning on their own. On a closer 

look, most of the learning scenarios are restricted to the mere impartion of 

factual knowledge. Imparting of media proficiency is carried out by simple 

methods and is restricted to the initial stages. Teachers mostly are limited 

to giving tasks and controlling. Computers are applied only to make 

quicker and more efficient use of established methods and media. The 

added value of computer-supported learning sceanarios thus is question-

able.  

 

4 Developing of computer-supported hands-on 
approach learning scenarios 

This chapter deals with the developing of a learning scenario that makes 

use of constructivistic knowledge and the possibilities of computers. It 

starts with a list of requirements and ends with suggestions on the con-

crete realization. 

4.1 Requirements on a modern learning scenario 

The learning scenario has to meet the requirements of those who use it. 

This means that there are special requirements on learning media and 

learning objects as well as special requirements on teachers and learners. 

4.1.1 Primary criteria for learning scenarios 
Primary criteria for learning scenarios are defined as criteria that fulfill the 

requirements concernings didactics and learning psychology. These crite-

ria are: 

1. the learners themselves organize and determine the learning with 

assistance of teachers and computers.  
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2. the learners can contact the  teacher and their fellow learners and 

can interchange information 

3. the learners can choose their learning material without restrictions 

4. the teacher can plan the courses on computer-supported basis 

5. the teacher can evaluate the learning results on computer-

supported basis, the same applies to counselling 

6. the teacher is supported in the administration and distribution of 

learning material 

ad 1) The learners themselves determine their learning processes. This 

does not exclude the assistance of the teacher and counselling in ques-

tions of which methods and ways to choose. The teacher acts in an 

advisory capacity to the learners. The learners have to organize their 

learning processes and learning material on computer-supported basis to 

improve the generation of  knowledge. Learning material has to be struc-

tured in order to file it in a computer which supports an intensely studying 

of the material. The learners first have to comprehend the material’s con-

tents before being able to structurize it. If the learners want to deepen their 

comprehension of the material at the later time, they will be able to retrieve 

it faster because it is filed under significant terms. 

ad 2) Interchanging contact with fellow learners is a crucial requirement for 

successful learning, because it enables the learners to control their com-

prehension of the learning material. This has two advantages: firstly, the 

necessary verbalization of knowledge requires consideration and thus 

promotes the process of comprehension, and secondly, the learners have 

to compare their knowledge with the interpretations of their fellow learners. 

The generation of knowledge thus becomes a social process, which is the 

only way to generate sustainable knowledge. 

ad 3) The learners are free to include material of their own choice into the 

learning process and thus are not restricted to the material provided by the 

teachers.      
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plex planning. The teacher has to consider in advance possible and 



necessary learning goals and themes, and the methods to be used. The 

teacher has to be able to provide the learners with corresponding tasks at 

any time. The teacher thus needs tools to visually support the planning. In 

order to avoid unnecessary researching, the learning material has to be 

filed in a structured way. 

ad 5) The teacher has to counsel the learners quickly and individually, 

therefore he needs tools to quickly depict important information and learn-

ing processes. It would be desirable if the computers were able to propose 

suitable measures. 

ad 6)  There have to be tools that facilitate the safe and easy exchange of 

digitalized learning material to ensure a frictionless data exchange be-

tween teachers and learners. 

The above discussed criteria only serve to render the learning process 

more efficiently. The following subchapter will deal with secondary criteria, 

i.e. with demands from interest groups which do not primarily focus on the 

aspect of knowledge imparting. 

4.1.2 Secondary criteria for the learning scenario 
There are some political and economical requirements on learning scenar-

ios and learning objects. These requirements, however, do not necessarily 

improve the quality of teaching. 

1. learning scenarios, learning contents and learning modules have 

to be comparable 

2. they have to be reusable 

3. they have to be suitable for commercialization 

ad 1) The comparability of learning scenarios has frequently been de-

manded for by political side. This means, a method is looked for that 

allows to evaluate the efficiency of learning scenarios. First steps have 

been taken by introducing standardized tests at secondary level I with the 

intention to assure a minimum amount of quality of degrees. This raises 

the question how to define quality in teaching. A possible answer will be 

discussed below. 
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ad 2) The creation of good digital contents is very expensive, thus con-

tents have to be reusable, i.e. the contents have to be created in a way 

that allows to apply them in as many learning scenarios and factual con-

texts as possible. 

ad 3) Contents have to be suitable for commercialization because of the 

cost-intensive developing. 

4.1.3 Quality in teaching 
The topic of quality in teaching is passionately discussed among experts. 

There are different approaches on the qualifying of teaching, e.g. trying to 

apply industrial standardizations on teaching, or trying to evaluate the 

quality of teaching by analysing exams and their results. Evaluation sys-

tems and surveys (held by questioning the learners) are to contribute to an 

objective qualification of teaching. Educationalists will notice that these 

efforts help to define and qualify everything but teaching itself. This prob-

lem can only be solved by answering the question, “What is the aim of 

teaching?” The answer is rather simple. The learners want to broaden 

their knowledge by acquiring factual knowledge and want to enlarge their 

scope of action by acquiring media proficiency. They furthermore want to 

acquire physical capabilities in e.g. sports, craft, music, or art. This answer 

provides the solution for quality assurance. The provider (teacher) defines 

along with the learning unit the learning goal, which shall be achieved by 

the customer (learner) after having participated in the course or having 

worked on the learning unit. In order to achieve this, the teacher during the 

operationalization phase has to define precisely and openly which results 

and activities are expected from the learners, so that it is possible to judge 

whether the defined goal has been reached by the learners or not. These 

requirements are then used as parameters that facilitate the following 

evaluations: 

1. the learners have reached the learning goal, thus they have met 

the requirements that have been defined during the 

operationalization phase 
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2. the learners have not yet reached the learning goal, that means it 

has to be examined whether they failed to reach it because they 

did not sufficiently work on the learning unit. 

3. the learners have not yet reached the learning goal, thus is has to 

be examined whether they failed to reach it because the teacher 

did not sufficiently  assist and support them 

The teacher should therefore record the learning process in order to be 

able to prove he has provided the necessary support all the time. This can 

help to avoid false estimations in the cases 2) and 3). 

This approach should be sufficient to guarantee high-quality teaching be-

cause: 

1. the teachers’ work is open to evaluation, thus it is possible to 

compare intention and result, 

2. the teacher must have a critical look at the goals of the learning 

unit and must examine its coherence. 

Quality assurance is thus an integral part of the planning of a learning unit. 

 

4.1.4 Tasks of the teachers 
Teachers who develop and  apply a learning scenario that bases on con-

structivistic knowledge have to prepare the lesson in a way rather different 

from the usual preparations. This type of learning scenario allows the 

learners to become active, so that the course of a learning scenario can 

never be predicted or  predetermined. It is possible, however, to consider 

possible courses of action in planning and to prepare suitable concepts of 

responding. Teachers have only limited ways of influencing the learners’ 

strategies of action during the learning scenario because the motivation of 

the learners would decrease, if the teacher’s influence would increase. 

This is why the teacher has to have methods and tools at his disposal that 

allow him to: 

1. plan the learning scenario as optimal as possible 

2. monitor the learning process of each single learner 
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3. recognize learning problems and respond to them 

4. keep an overall view of the teaching and learning process 

5. efficiently take influence on the learning process without giving up 

the principle of free learning scenarios 

6. contact the learners both as individuals and as a group in an easy 

and simple way 

7. have at his disposal well-structured learning material that is 

organized in accordance with the learning scenario     

8. distribute the learning material to the learners in a simple and 

smooth way 

Teachers can hardly meet the above mentioned requirements without the 

support of a computer, because too much of their time would be con-

sumed by administrative tasks. The above described specifications for 

tools allow to define the tasks of the “new teacher” which are now: 

1. to plan a learning scenario from its beginning to the end ( formerly: 

the teacher would plan the course by the hour, would determine 

the subject, the learners would have to adapt to this) 

2. to evaluate each learners’ previous knowledge  

3. to develop individual learning strategies in cooperation with the 

respective learners 

4. to compile special methods and material for the learners to enable 

them to continue with the work on their own. 

 

4.1.5 Tasks of the learners 
The learners, too, have to cope with a work flow more complex and de-

manding than the work flow required by usual learning scenarios. They 

have to learn how to act, and thus to take the responsibility for what they 

do or not i.e. it is mostly them who are responsible for their learning suc-

cess. The learners not only have to deal with the learning material 

provided by the teacher but also are responsible for choosing the suitable 

material. Experience has shown that learners willingly take this new re-
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sponsibility, they are however confronted with the usual difficulties in 

learning when they enter the learning phase. It turns out that the process 

of acquiring knowledge will not be substantially changed by the new tech-

nique, if the methodology is not changed fundamentally. The knowledge of 

constructivism can usefully be applied here. Group discussions have 

proved to be the best way of acquiring knowledge, for the participants 

have to deal with the subject of discussion beforehand and then have to 

present their knowledge to the group and to correct it, if necessary. The 

following tasks can be derived from the considerations presented above: 

1. the learners have to set up their own learning strategie (their 

personal work flow) 

2. they have to compile their learning material on their own, i.e. 

choose, evaluate, and classify it 

3. they have to interchange their knowledge and experiences with 

fellow learners 

4. they will be counselled by the teacher in questions regarding their 

learning strategies 

5. they inform the teacher about the state of their previous 

knowledge 

6. they cope with their tasks out of interest 

This list of task clearly shows that the learners have to cope with a work-

flow far more complex than the work flow of usual teaching methods. To 

enable the learners to concentrate on the proper learning process, they 

need to be supported by computers so that they do not have to spend too 

much time on administrative tasks. The learners thus need tools that sup-

port them in the following tasks, or that cope with the following tasks 

automatically: 

1. to plan and visualize learning strategies 

2. to compile learning material 

3. to file the learning material in a structured and context-related way 

4. to interchange learning material with fellow learners in an easy 

and frictionless way 
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5. to contact fellow learners and the teacher in an easy and 

frictionless way 

6. to document their knowledge 

7. to make their knowledge available to the teacher 

8. to document their learning processes and work flow and to make 

them available to the teacher 

9. to compile their own learning material 

 

4.1.6 Self-regulated learning 
Within the subject of TUD (Technologie und Didaktik der Technik – tech-

nology and didactics of engineering), the term “self-regulated learning” is 

used to describe a learning process that meets the above described re-

quirements on teachers and learners. Currently discussed definitions of 

self-regulated learning will be left out in favour of a more restricted 

conception. This approach offers better possibilities to control the learning 

process with regard to the learning success. The learners’ scope of action 

seems to be restricted by these demands which are, however, necessary 

to assure the quality of the learning units concerning media proficiency 

and subject-related knowledge. (In technology, standard problems can be 

solved quickly and successfully by using some proven methods. Students 

should be familiar with these methods and be able to apply them when 

they have finished a learning unit so that they have the same capabilities 

as other students.) In the context of TUD, self-regulated learning describes 

a process that is initiated if the students realize that their knowledge is not 

sufficient to solve the problem they are trying to solve. They have to fill up 

the gaps in their knowledge which then enables them to continue their 

work. This means, their state of knowledge determines the course of 

learning by determining the contents and the methods that have to be 

learned in order to reach the learning goal. The students cannot skip this 

steps, because the teacher has defined a learning goal and the subject-

related knowledge and the methods are indispensable to reach the learn-
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ing goal. Self-regulated learning in its purest form allows the learners even 

to determine the learning goal and to evaluate whether they have reached 

it. There is no possibility to control the learning process or to take quality-

assuring measures, because all parameters are open and the learners 

themselves can decide whether they have reached the learning goal with 

their achievements.  

The gaps in the learners’ knowledge become apparent, when they are 

working the tasks which offers them the possibility to fill these gaps. This 

concept bases on constructivistic cognitions. The learners’ previous 

knowledge will be explored to serve as a base on which to establish fur-

ther knowledge. 

 

4.2 Possible solutions 

The previous subchapters generally described a learning scenario that 

meets the requirements on modern teaching methods. In the following, a 

concept will be outlined that makes use of the possibilities of modern 

technology in order to support both the teacher and the learners.  

The system should facilitate the interchange of data and information as 

well as their administration. It should allow to store data on the teachers 

and the learners PCs as well as on joint servers. 

It has proved useful to use tree structures when planning a learning sce-

nario in accordance with the hands-on approach. Tree structures are 

suitable when the relations between problem-oriented questions, tasks,  

and hierarchies of learning goals are to be depicted in a well-structured 

way. Furthermore, learners can document their solution for a particular 

problem with a tree structure. Tools that enable the teachers to compare 

tree structures would provide them with a valuable instrument for the 

evaluation of the learners’ state of knowledge. Well-structured compila-

tions of tree structures combined with other materials would allow to 

respond to the learners’ demands quickly and to provide them with suit-
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able learning materials. This compilations would furthermore help the 

teacher to structure his materials and to organize their courses. 

With these tools, the teachers could manage most of the organisational 

tasks which would assure that planning and teaching were supported by 

technology. 

Communication between the teacher and the learners should be improved 

by a better integration of the available communication tools (e-mail, chat, 

video conferences, forum, etc.) into the platforms. Export of information 

from one tool into another has to become faster and more simple. The 

same applies to the integration of information into the existing knowledge 

structures. 

A permanently up-graded data bank with all subject-related knowledge 

would prove useful. 

 

4.3 State of technology 

The requirements that were described under 4.2 can be realized inde-

pendently from each another with several tools. However, it is rather 

laborious to exchange data and information with their help, thus it is not 

suitable for practical purposes. It is possible to compile tree structures with 

the necessary links, too, but there are no supporting tools to render it more 

efficiently. According to information scientists it is also, possible to com-

pare the students’ tree structures, but suitable criteria still have to be 

defined. They even claim that it could be possible to realize the above de-

scribed learning scenarios in a completely automatical form with the help 

of modern data processing mechanism (Datamining). This would just re-

quire a well-structured and an almost complete planning of the learning 

scenario. Didactical scientists criticize these approaches much the same 

way they did with cybernetical didactics. According to them, there are too 

many restrictions for the learners and it is impossible for the teacher to 

realize a complete planning because of too many unpredictable factors.  
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There are first considerations in order to examine the facts. Theoretically, 

there could be only a limited amount of possible ways to solve a problem. 

This thesis would apply to the fields of technology and natural sciences. It 

then would be possible to develop systems that enable to counsel stu-

dents by relating to their tree structures  and in a way that leads them to a 

solution. These systems would be developed by using structured data 

banks of knowledge and problem-solving strategies and by using Datamin-

ing and would be applied in technological and scientific subjects. If such a 

system would function in practice and if the aspect of the social generation 

of knowledge would be integrated into such a learning scenario, it would 

provide us with a tool that would facilitate a high degree of automation in 

the imparting of knowledge. 

There is a great amount of regulations and relations which have to be rec-

ognized and defined beforehand if the system shall function. Research in 

this field would improve teaching a lot. Teachers could accompany their 

learning scenarios by tools that are suitable both for planning learning 

scenarios and documenting of learning processes. This would allow to 

draw important conclusion from the first evaluations that will be useful for 

further learning scenarios. By means of the summarized information from 

several learning scenarios it would be possible to draw conclusions for 

automized learning scenarios and thus to establish rules for them. 

 

5 Summary 
A plain “NO” is the answer to the question posed in the article’s title. Al-

though the foundations are the same, essential features have changed 

and thus there is no retrogression. There are efforts to automize learning, 

this time in a way that leaves the learners some freedom of choice con-

cerning the course of learning. It is still questionable whether it is possible 

to realize a computer-assisted learning scenario that meets the require-

ments on the learners’ scope of action and the necessary processing. 

Learning scenarios of this kind are based on a huge amount of rules and 
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knowledge. However, the contrary could prove to be the case: that the 

necessary knowledge and the set of problem-solving strategies could be 

limited to an amount that is easy to administer. Future research will have 

to answer these still open questions. 
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Abridged Version 

An extension of media proficiency with adequate consideration of didactic 

aspects to support learning with multimedial contents can considerably 

improve study skills. In this context not only the appropriate dealing with 

New Media is important but also their adequate use during lessons and in 

education. New Media should be used while taking into account didactical, 

methodological and psychological aspects. At present, a primary charac-

teristic of learning with multimedial contents is the use and work with 

learning- and communication platforms; therefore it has a technological 

character. However, in addition to specific scientific requirements (tech-

nology-product-oriented), didactic criteria (pedagogy-process-oriented) are 

increasingly gaining importance. Apart from creating contents, the problem 

of its standardised structuring and implementation remains unresolved. It 

is also true that those in charge of learning- and communication platforms 

tend to favour a behaviourist approach in terms of their learning theory, 

which is no longer contemporary. A three-stage didactic model approach 

can intensify collaboration between technicians, pedagogues and organis-

ers with respect to effective e-learning support. In addition to passing on 

media proficiency, in terms of sustainability, didactic added value, which 

can be achieved through adequate e-learning, is of central significance. 

 

1 Point at issue 

As information technological basic education focused on New Media is 

gaining importance, didactic, methodological and therefore also aspects 

relating to learning objectives and learning psychology are explicitly to be 

taken into account [1]. Moreover, particularities and framework conditions 

of whatever is relevant for learning with multimedial contents must be in-

cluded. This means each subject has a particular characteristic which has 

to be strictly followed. In practice, however, besides some stipulated mini-
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mum criteria, a certain universality is often attributed to learning- and 

communication platforms in view of their fields of application. The exis-

tence of suitable content is simply taken for granted and the possibilities of 

standardisation are not debated. 

Platforms such as WebCT, Blackboard or OpenUSS – to mention just 

some - are pointing to the right direction, but they are not universal and 

therefore not unrestrictedly applicable in any one subject. In this context 

WebCT and Blackboard are expensive commercially oriented products 

and OpenUSS has an insufficient administration for users and groups in 

place. 

Available media for learning with electronic means are substantially char-

acterised by the type of respective mediation (CBT, WBT, LMS, etc.). 

There is not a single learning- and communication platform on the market 

which is able to satisfy all specific requirements. 

Therefore, the following question needs to be asked: how is a didactically 

justified learning with multimedial contents through adequate use of New 

Media to be supported? 

 

2 Model Approach 

To any user standardised content should be available in a specifically 

structured form in a pool. In addition to search options and possibilities of 

a theme specific restructuring it should also offer consideration of didacti-

cal aspects. On this basis, contents that would give meaning to the use of 

a learning- and communication platform could eventually be prepared. A 

theme specific restructuring of content can be realised by using a modular 

approach. In this context, a staggered learning with multimedial contents is 

preferred to a learning through an exclusive use of learning- and commu-

nication platforms. A prerequisite is the media proficiency of the individual, 

which can go clearly beyond the mediation of information- and user spe-

cific basics and which is therefore in parts tied to specific characteristics of 

individual disciplines. 
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Within the faculty of Technology, an intensive mediation of media profi-

ciency can primarily be achieved in the area of transcription of information 

via computer controlled events. At the same time this will provide an im-

provement of study skills within the faculty of Technology. In this context, 

the didactic added value which can thereby be achieved is of central im-

portance. 

The subject technology, at the university of Duisburg-Essen, Campus Es-

sen, has developed a three-stage model, which has been specifically 

adapted to its requirements for the learning with multimedial contents. It is 

organised in three inter-dependent stages in a discursive form: 

- stage 1: standardised construction of multimedially oriented objects 

- stage 2: structured storing of objects and restructured combining of 

objects to learning objects (learning modules, learning units, 

courses) 

- stage 3: the use of structured learning objects by using learning- 

and communication platforms in presence courses.  

In order to enable the realisation of this model for other disciplines, a con-

ception is necessary which has been adjusted to each organisational and 

personal environment and adapted to the requirements and conditions of 

individual faculties. 

 

 
Figure 1: Three stage model for the learning with multimedial contents 

 

A graphic illustration of the three stage model (figure 1), by specifying the 

degree of conceptual realization, points to the stages which build on 

each other. It thereby reveals all the way from the standardised creation of 
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content through storing and combining structured contents to their final 

use in e-learning or blended learning which evolves from it. In this way, 

didactically based learning with multimedial contents can be supported. 

Before thematic conclusions can be derived from this model approach, a 

clarification of related terminology within the framework of New Media is 

required. 

 

3 Multimedial Aspects 

The notion of multimedial learning including New Media requires a termi-

nological definition of multimedia as an integral part of New Media. 

Multimedia is essentially characterised through four properties [2]: 

- Digitalisation of content: saving and processing different analogue 

carriers of available data (sound-, picture-, film material, etc.) is car-

ried out on the basis of digitalising methods. 

- Computer based integration of content: the computer as a tool of 

digitalisation of data available in analogue format is an integral part 

of working with different media types. Content oriented structuring is 

carried out through the use of databases. 

- Multi-modal and multi-codal presentation of content: In addition to 

using several sensory organs (multi-modal) such as vision and 

hearing, different character- and symbol systems, i.e. different for-

mats for coding and encoding (multi-codal) information are used for 

understanding. 

- User controlled interactive use of content: in connection with con-

stant representation of relevant objects, there are possibilities of a 

direct physical manipulation of objects as well as carrying out in-

cremental and reversible operations. 

Multimedial learning and the use of New Media is closely related to learn-

ing- and communication platforms for e-learning or blended learning. A 

learning- and communication platform, no matter if it is a VLE, an IDLE or 
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a LMS, has to have certain stipulated minimum criteria available. These 

are amongst others: 

- avoidance of proprietary standards (by using Open Source Soft-

ware) 

- integration of common MIME types (for the purpose of standardisa-

tion) 

- modular construction and extending options (under consideration of 

didactic aspects). 

 

4 Didactic Aspects  

In addition to these characteristics which are stipulated for every learning- 

and communication platform learning can only take place by taking ac-

count of generally acknowledged, learning objective oriented and 

proficiency oriented as well as learning psychology based criteria. Taking 

into account the most recent debates, which suggest that a "learning ob-

jective orientation"1 is no longer contemporary and favour so called "self 

regulated learning" on the basis of a constructivist approach [3], there are 

still certain proven and established factors, which can be very helpful for 

learning with New Media. It would go too far to introduce didactical aims in 

terms of analysis and planning of different didactical models at this stage. 

The extensive learning objective orientation of curricula2 requires consid-

eration of an adequate pedagogic intention during the planning of 

multimedial learning. Therefore, it appears useful at this stage to refer to 

the "learning objective oriented didactics", of which fundamental aspects 

have been outlined by Wolfgang Klafki in the “Critical-constructive Didac-

tic” [4]. Particularly in view of the generation of learning objects there is 

need for an unambiguous definition of what is to be learnt. In this context, 

the following terms should provide an appropriate and comprehensive 

foundation: 
                                                 

1 The classic notion of learning objective orientation is closely related to the model of "curricular didactics". The notion 
of learning objective however remains in this context untouched. 
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- Learning objective orientation: This notion is representing the "ob-

jective oriented decision for a certain content" defined by Klafki. In 

this context, Klafki is talking about the primacy of the objective deci-

sion [5]. The determination of a theme or theme area is dissociated 

with a mere definition of the matter and associated with an objective 

that is relevant to the object. What it means in practice is, that a 

subject can only become a theme if it has been selected with re-

spect to a question that is considered pedagogically relevant to be 

treated in a course. The notion of a theme therefore comprises the 

objective under which the selected matter is treated in addition to 

the matter itself. To put it simply: in addition to asking what (object) 

is to be taught it is essential to ask why (objective) it should be 

taught when defining a theme! 

- Learning taxonomy: an approach oriented to a learning objective is 

always directed towards a change in behaviour of the target group 

in the area of cognition in terms of affect and psychomotor [6]. 

Within the curriculum of the faculty of Technology, this implicative 

relation becomes very clear through proficiency descriptions, such 

as e.g. "…ability and preparedness to independently … work on 

problems",   "ability and preparedness, to reflect and evaluate … 

chances for development and restrictions",   "the ability and prepar-

edness to perceive and understand social relations and conflicts…" 

[7]. The notion ability addresses the cognitive and psychomotor 

dimension. The notion preparedness points to the affective dimen-

sion. This shows that learning objectives from these three 

dimensions do not exclude each other but condition each other. 

The three dimensions mentioned in this context are in a hierarchical 

order [8]: 

Cognitive dimension: this concerns thought, knowledge, prob-

lem solving, background knowledge and intellectual ability. 

Learning objectives of this dimension are in an ascending hier-

archical order according to the degree of their complexity: 
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knowledge, comprehension, application, analysis, synthesis, 

evaluation. 

Affective dimension: this is about changes in interest, about the 

preparedness to do something or to reflect something, about at-

titudes and values as well as the development of durability of 

values. Learning objectives of this dimension are also in an as-

cending hierarchical order according to the degree of the 

internalisation to be effectuated: receiving, responding, valu-

ing, organise, characterise in a value structure.  

Psychomotor dimension: this addresses manipulative and psy-

chomotor abilities. They are also in an ascending hierarchical 

order according to the degree of coordination: perception, set, 

guided response, mechanism, complex overt response, adap-

tion. 

In particular works on the cognitive dimension have already been pub-

lished by Benjamin S. Bloom in the 1950s. Defining learning objectives 

in the affective dimension are primarily to be traced back to David R. 

Krathwohl, those in the psychomotor dimension to J. P. Guilford. The 

demand for dimensions and hierarchy of learning objectives developed 

at the time is recognised up until the present day. Naturally there would 

be many more aspects to be mentioned that are very relevant for an ef-

fective learning. The fact is however that this will increasingly be the 

task of communication- and learning platforms in terms of realising e-

learning or blended learning within the framework of a constructivist 

approach. 

- Central learning objective: defining a central learning objective pro-

vides a specification of the objective within the theme area. This 

should reveal what is to be learnt beyond the dealing with the sub-

ject and what is to be made available in a transferable form. This 

learning addition can be legitimised through the specification of fur-

ther sub-objectives (refined objectives). 
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In any case, for the definition of learning objectives it is important to spec-

ify the didactically added value (time economy, motivation, 

communication, evaluation, etc.) with respect to the e-learning which 

evolves from it, or, whether the intended learning objectives can also be 

achieved with other, particularly traditional methods. 

 

5 Standardised content 

An undeniable prerequisite for supporting learning with multimedial con-

tents is the existence of content. It is available in very different formats and 

can be identified via the associated MIME type or via their filename end-

ings. By using only three lower case letters for filename endings these 

would add up to  263 different possibilities, hence far more than 17,000 

different file formats. This vast variety means that temporary, multimedial, 

web based, proprietary, antiquated and non standardised formats are in-

cluded. 

Up until quite recently it used to be a common practice, within the frame-

work of using New Media, to produce unstructured content and make it 

available to the user, no matter in what way. Just gradually the view, that 

in addition to scientific requirements (technology product oriented) didacti-

cal criteria (pedagogy process oriented) are increasingly gaining 

importance [9]. 

This fact is directly leading to the debate on a standardisation for the de-

velopment of content. It needs however be considered that each content 

that is to be developed has a very specific target group. This requires 

additional user specific and learning psychological issues to be 

considered. It is not sufficient, for instance, to be able to control a 

commercial application for the generation of simulations (e.g. Flash) in 

terms of programming it. In fact the programmer needs to be clear about: 

- in which specific discipline, 

- for which clientele and 

- for which learning objective 
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the content to be developed can be used. Only under consideration of this 

conditions a programmer will be in a position to programme meaningful 

interactive elements in a multimedia framework. These decisions can 

however only be made in a professionalizing process within the framework 

of sensible collaboration between programmers, scientists and peda-

gogues. 

In addition to the incurring cost for the creation of content, other matters 

that need to be dealt with in this context include questions regarding the 

copyright and right of use [10]. These are far from being tackled within the 

framework of New Media. A revision and amendment of legislation for the 

"regulation of copyright in the information society" is currently delayed due 

to differences in opinion between the Bundestag and the Bundesrat. The 

point at issue is primarily regarding copyright of private norm-works and 

private copyright [11]. 

As it is the case that the right of use for many contents which are very 

suited for lectures and seminars is not only with the publisher but also with 

associated service providers and authors, only one reaction can evolve 

from there: any content must be of one’s own making! 

 

6 Structured content 

A sensible description of content through structured data records in order 

to safely find relevant information even after long periods is an old problem 

which has apparently still not been solved to a satisfactory level.  

An example: "In the mid 90s more than 1.2 million magnet tapes with data 

from 30 years of space travel had become useless – in part because they 

were insufficiently assigned to previous space missions and projects. They 

call it the ’NASA-effect’: the tapes were either not, or only poorly labelled" 

[12]. There is need for a long term solution not only for scantly developed 

possibilities of labelling in data records but also for problems that regard of 

inter-operability and portability. 
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Content descriptions through metadata offer a possible basis to resolve 

these problems. For metadata, which should be satisfactory for the criteria 

of inter-operability and portability, syntax as well as semantic are impor-

tant. 

Unfortunately there are very different concepts for an implementation of 

metadata records for all different areas. Only some of the important ones 

are to be briefly mentioned at this stage [13]: 

- (X)HTML-Metatags3 

- DCMI4 

- RDF5 

- IEEE LOM. 

None of these metadata concepts are universally suited. Each is specially 

made for certain areas of application: 

(X)HTML-Metatags provide a metadata structure which is indexed by most 

Internet based search engines but they are unsuitable for a profound de-

scription of content in the form of learning objects. The use of XML would 

offer a solution. Unfortunately, XML is complicated, can’t present web 

pages and only describes their desired basic structure. And the final im-

plementation must be made with HTML-derivatives, StyleSheets, scripting 

languages and external files. 

The DCMI [14] provides a set of 15 basic elements for a structured de-

scription of objects. The integration into HTML is carried out with the 

support of Metatags, those in XHTML or XML by using RDF. The descrip-

tion record after Dublin Core stands out because of its simplicity, for 

semantic compatibility, for international concordance as well as flexible 

extensibility and progressive compatibility with RDF. It provides standard-

ised semantic information via digitalised contents. The conventions after 

DCMI are entirely supported by W3C and they are described concisely in 

RFC 2413 and in RFC 2731. The IEEE LTSC specifies this coherence.  
                                                 

3 XHTML on the basis of HTML 4.0 in terms of XML, offers extended specifications.  
4 Further concepts such as GEM, Warwick-Framework and IMS all use simple description elements of Dublin Core in 

varying degrees of complexity, extensibility and profoundness. 
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RDF [15] enables inter-operability between different web based applica-

tions and there is an exchange of metadata. The primary goal for 

developing RDF was to make semantics for databased processing avail-

able. It needs to be taken into account that RDF does not define any 

syntactic conception for metadata and has not been defined by any XML-

DTD either. RDF is exclusively defined by an EBNF. 

The standard specified by IEEE LTSC and suggested in the standardisa-

tion IEEE 1484.12 [16] of the LOM Working Group does in fact provide 

comprehensive approaches for a systematic structuring of objects but it is 

highly complex and does not offer any generally accepted description for-

mat for multimedially focused elements. 

It can generally be pointed out "that the exchange, the sharing of learning 

objects between platforms based on standards is a central, and in many 

cases unsolved problem" [17]. Meanwhile, in addition to approaches on 

the bases of the SCORM reference model, there are other approaches on 

XML basis [18] to ensure exchangeability and reusability of learning ob-

jects. 

 

7 e-Learning 

As already mentioned under point 5, e-learning or blended learning re-

quires intensive consideration on a technology product oriented level as 

well as on a pedagogic process oriented level in order to reach an appro-

priate implementation of intended objectives. 

The technology product oriented level is about the technologically rele-

vant, implementable and administrative side of e-learning. Apart from the 

simple question which communication- and learning platform is to be 

suitably selected, the question about hard- and software is important. 

This involves demanding requirements: 

- The hardware-side requires a constantly available and reliably 

working network computer on a fail-safe basis (redundancy sys-

tem). 
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- The software-side demands a reliably working operating system 

with effective rights administration and a proficient web server 

(UNIX or Linux, Apache). 

It turned out from past experiences within the faculty of technology that a 

decentralised installation of a learning- and communication platform is 

more beneficial than a central one. Some of the reasons for this are faster 

administration and better access opportunities. In this context, aspects 

regarding hardware in view of fail-safety as well as software in vies of up-

dating are to be taken into account. A very fundamental knowledge in the 

area of computer hardware and respective operating system and the ac-

tual learning- and communication platform  is required. Such an extensive 

administration requires an intensive involvement with the respective com-

puter system and can only be delivered on the basis of an adequately 

efficient media proficiency. 

On the pedagogy process oriented level, the notion of e-learning is deeply 

involved with the notion of e-teaching: both can be merged into the notion 

of e-education. Taking into account that not only the technological side 

plays a central role in this context but also the individual him- or herself, it 

is actually more correct to use the term "hybrid learning" or blended learn-

ing. This means that e-learning provides a methodological variant or 

complementary component within the individual learning process, which, if 

suitably applied, makes learning an objective oriented process. The model 

of self controlled learning is closely related but to be interpreted with care 

as the outcome of cognitive- and experiment-psychological research 

showed that the learner will often run into excessive demands [19]. 

Understanding e-learning as a superordinate for software based learning, 

the computer must not necessarily be in the centre of this form of learning. 

The fact is that e-learning enables place- and time independent learning. 
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Numerous trade fairs, international congresses, seminars and workshops 

are dealing with the central subject of using New Media and related e-

learning in education (ICTE [20], PATT [21], LIT [22], TERC [23]). The es-

sential point of these events can be described in one sentence and 



outlines the overall situation of e-learning: "During the authors‘ debate on 

developing learning techniques, the central question, which of the two was 

more important, technology or pedagogy, overruled the issue that learning 

is a social process which involves exchange and care as well as learning 

objectives and control over whether they have been achieved" [24]. 

At this stage it becomes clear that behind every communication- and 

learning platform exists an organisational- and learning theory, which de-

velopers and users are only aware of in a minority of cases. Traditional 

education often requires only a minimum input while the creation of con-

tents for e-learning demands a team of experts. However, it is the 

didactical concept in addition to expert knowledge that is essential. 

Particularly in academic education which represents a blend between 

presence courses and virtual education the creation of time consuming 

media is not normally required. It turned out that for time efficiency, large 

quantities of material are accepted on paper while specific topics and short 

presentations are better based multimedially and interactively [25]. 

The three-stage model (standardised creation of content, structured con-

tent, e-learning) has proved itself at the University Duisburg-Essen, 

Campus Essen within the faculty of Technology. The didactical conception 

for learning with multimedial contents attached to this model contributed to 

questions not only of scientific contents but also of didactical aspects apart 

from issues regarding standardisation and structuring. 

The success of this model was possible via a systematic implementation 

of it. Based on a L.A.M.P. approach, a multimedia database with inte-

grated developing environment has been set up, by which stage 2 of this 

model was implemented. During the work with the multimedia database 

(MMDB-TU) didactical aspects of multimedial contents are emphasised 

and required from users. The export-function of learning objects enables 

an interface for follow up e-learning within the framework of a learning- 

and communication platform. 
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On recommendation of the faculty of Technology the learning- and com-

munication platform ILIAS is now used at the University of Duisburg-



Essen, Campus Essen and centrally administered through the university’s 

computer centre. 

 

Conclusion 

Standardised creation of content is carried out in compliance with the ap-

plicable copyright and right of use, in producing own work. In this context, 

an interdisciplinary collaboration between technicians, pedagogues, and 

organisers is necessary. In view of inter-operability, the implementation of 

standardised elements (MIME-type) is to be taken into account. 

There are opportunities to publish already existing multimedially oriented 

elements on the basis of DCMI in W3 because DCMI has been standard-

ised as a classifying description of semantic information via W3C. In this 

context and in particular with respect to portablity, proven markup lan-

guage such as HTML or XHTML should be used for the time being. 

XHTML can prepare the way for later use of XML and RDF. Also, this step 

requires a clearly more intensive consideration of pedagogical and learn-

ing psychological intentions within the framework of learning objective 

oriented didactics (learning objective orientation, learning objective taxon-

omy, focus on learning objective). 

A more detailed consideration of selected learning platforms such as 

Blackboard or WebCT, mentioned above, reveals the commercial back-

ground of the operators. For small university divisions that want to 

subscribe to e-learning these products are rather unsuitable. However, the 

Open-Source-Community offers alternative learning platforms such as 

ILIAS or OpenUSS. It should be mentioned that according to experience, 

these products often have quicker and better support available than their 

commercial partners as problems arise. It can be said that a decision in 

favour of LMS ILIAS is easy to take as OpenUSS, as mentioned above, 

has an insufficient administration for users and groups in place. Moreover, 

ILIAS is geared towards metadata standards and so far the specifications 

of DCMI and IMS have, amongst others, been taken into account.
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Legend 

CBT:  Computer Based Training 

DCMI:  Dublin Core Metadata Initiative 

DTD:  Document Type Definition 

EBNF: Extended Backus-Naur Form 

GEM:  Gateway to Educational Materials 

HTML: Hypertext Markup Language 

ICTE:  International Conference on Technology and Education 

IDLE:  Integrated Distributed Learning Environment 

IEEE:  Institute of Electrical and Electronic Engineers, USA 

ILIAS: Integrated Learning-, Information-, and work cooperAtion-

System 

IMS:  Instructional Managing System 

L.A.M.P.: Linux, Apache, MySQL, PHP/Perl 

LIT:  Leipziger Informatiktage 

LMS:  Learning Management System 

LOM:  Learning Objects Metadata 

LTSC:  Learning Technology Standards Committee 

MIME:  Multipurpose Internet Mail Extensions 

NASA: National Aeronautics and Space Administration 

OpenUSS: Open University Support System 

PATT:  Pupils’ Attitude Towards Technology 

Perl:  Practical Extraction and Report Language 

PHP:  PHP Hypertext Preprocessor 

PICS:  Platform for Internet Content Selection 

RDF:  Resource Description Framework 

RFC:  Request for Comments 

SCORM: Sharable Content Object Reference Model 

SQL:  Structured Query Language 

TERC: Technology Education Research Conference 
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TUD:  Technologie und Didaktik der Technik an der Universität 

Duisburg Essen, Campus Essen 

URI: Universal Resource Identifier 

VLE:  Virtual Learning Environment 

W3:  World Wide Web 

W3C:  World Wide Web Consortium 

WBT:  Web Based Training 

XHTML: Extensible Hypertext Markup Language 

XML:  Extensible Markup Language 
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Abridged Version 

A database, which is based on a developing environment offers a possible 

approach to generate learning modules for e-learning. The basis for these 

are simple objects (texts, pictures, animations, videos, etc.), which are 

available in a structured form. With the developing environment one can 

combine objects to learning modules with new focus areas and re-enter 

them back into a database. In this way learning modules of a higher order 

can be created and these offer very flexible ways of use, which is due to 

their modular structure. These learning modules can finally be used for an 

e-learning in learning platforms. 

 

1 Intention 

Within the framework of technologies that are relevant for the Internet, the 

area of multimedia plays an increasingly important role. However, in order 

to use New Media in a meaningful way, it is absolutely necessary for all 

those who want to deal with these media to broaden their media profi-

ciency. This is to be achieved on the basis of some basic education in 

information technology. 

The contradiction, that not everybody can be an expert in all areas, but 

that at the same time demand for expertise exists in all areas, can only be 

resolved by giving all participants the opportunity to make their knowledge 

available in a structured way via simple but comprehensible interfaces. It 

follows that every potential user with some basic education in information 

technology should be able to use these interfaces even without specialist 

knowledge. 

They are realised in a modular approach and a developing environment 

based on a database offers a convenient way to generate, amongst oth-

ers, new learning modules with other focus areas. This developing 

environment offers a high degree in flexibility in dealing with New Media. 
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And it can compose contents that are systematically grouped with the 

support of metadata in a structured way and with new focus areas. 

 

 
Figure 1: User Interfaces MMDB-TU and INTEGER 

 

2 Modular Approach 

The modular approach mentioned above has been realised in various pro-

jects within the faculty of Technology and Didactics of Technology TUD 

within the framework of technology teacher education [4]. It is essentially 

about the development of teaching and learning modules for the faculty. 

[5] The term module has been defined as follows: a module consists of at 

least two objects, which have been joined together into one coherent unit. 

An object is the smallest undivisible coherent unit (e.g. a picture, a closed 

text in any one subject, an applet, an animation, etc.). Modules are exclu-

sively available in XHTML-format. 

Objects/modules are always described through meta-information and en-

tered into the database mmdb via the user interface MMDB-TU. DCMI is 

providing the basis for a classification in this context [6]. Its approach is 

informed by the RFC No. 2731 [7]. The conventions of the DCMI are ex-

plicitly supported by the W3C [8]. DCMI provides a basic set of 15 meta-

elements in order to simplify the search for data of this class. These 15 

basic elements (DC.Title, DC.Creator, DC.Subject, DC.Description, 
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DC.Publisher, DC.Contributor, DC.Date, DC.Type, DC.Format, 

DC.Identifier, DC.Source, DC.Language, DC.Relation, DC.Coverage and 

DC.Rights) have to be linked to XHTML-documents in the form of meta-

data. For a complete classification, in addition to the 15 basic elements, 

further element refinements are to be considered. Amongst others, these 

are: DC.Creator.Email, DC.Subject.Keywords, DC.Relation.IsPartOf, 

DC.Relation.References.Attributes, DC.Relation.References.Functions 

and DC.Relation.References.Fields. The latter three element refinements 

take into account the conception of the Dublin Core, which allows for self-

developed elements to be used in order to integrate specific information. 

 

A module has a technology specific expansion, which also allows an inte-

gration into technology specific areas and into fields of engineering 

sciences. 

This technology specific, expanded classification follows the scheme of 

technical devices according to G. Ropohl [9]. In addition to the general 

criteria of order (attributes), such as material, energy and information, sys-

tem specific additions (functions) are also possible: transformation, 

transport and storing. The resulting attribute-function-matrix describes four 

fields of application, which allow a more refined classification of the infor-

mation. These fields of application are: supply and disposal, transport and 

traffic, information and communication, automation. For instance the 

theme “transmission of information via optical wave guides” [10] can be 

found in the field of application called information and communication, and 

the attribute of information is assigned to the function of transport. 

The database mmdb has been designed on the basis of this modular ap-

proach and only takes in data in a strictly structured form. It is a user 

interface, which has been specifically focused on technology teacher edu-

cation for interactive dealing with multimedial contents. The basis of the 

MMDB-TU is the database mmdb and has been realised through a 

L.A.M.P.-approach (Linux, Apache, MySQL, PHP/Perl). 
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3 Concretisation 

The approach according to L.A.M.P. is logically based on Open-Source-

Products, which are available as free software. The widespread use of this 

approach is the result of the implementation of web-applications in profes-

sional areas through fail-safe web servers / database servers / file servers. 

Such systems provide the basis for a focused use of PHP and MySQL in 

this field. The scripting language Perl is additionally used, not only be-

cause of its modular structure but also because of an unintended 

separation of code and layout for administrative purposes, as well as for 

the generation of dynamic websites. For instance, every authenticated en-

try/change of objects/modules in the database mmdb as well as their 

confirmation/assessment by the database mmdb is exclusively realised 

through Perl scripts. 

Objects with zipped record description files attached (zip-format), can on a 

system-administrative level be parsed by a Perl script and in this way auto-

matically be read into the MMDB-TU. 

Simple keyword searches and their logical associations are realised 

through the use of PHP. In this case PHP is the programming language, 

which is easier to use in order to specifically address the database mmdb 

with MySQL-commands which have already been implemented. A key-

word search will generate a result page of objects/modules which can be 

structured according to the user’s requirements, e.g. according to attrib-

utes, functions, weighting of keywords according to the frequency of their 

appearance, etc. Also controlled by PHP, modules with a new thematic 

focus can be composed from the results and viewed online. 

Perl scripts will finally ensure that modules with a new focus can be re-

entered into the database mmdb or sent to the user as an e-mail attach-

ment. Almost all websites (whether realised in Perl or in PHP) have been 

provided with JavaScript elements in order to offer maximum efficiency to 

the user in dealing with the system. In particular, this language has been 
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used for the implementation of help-functions, information windows and 

the generation of templates. In May 2001, a computer was set up on a raid 

system under Linux with the functions web server, database server and 

file server. Since November 2001 it has been available for registered us-

ers under the URI http://www.mmdb-tu.de and http://www.integer-tu.de. 

 

4 User Interface MMDB-TU 

Every object which has been entered into the database mmdb, regardless 

of which type of format, must be described in a data record according to 

DCMI. The user interface MMDB-TU has templates and various input 

masks available in order to instruct the user correctly. It is possible to gen-

erate complete XHTML files with a DCMI data record inserted into their 

header, or to produce data records according to RDF [11]. The header of 

the XHTML file will refer to an external RDF-based record description ac-

cording to DCMI. 

The user himself is responsible for entering a data record, which describes 

the respective object as concisely as possible and in as much detail as 

necessary. The object is entered into the MMDB-TU exclusively on the 

basis of this information. It is possible at any time to change object data, 

which has been entered. Moreover, a help function has been imple-

mented, which provides detailed examples and explication for entering 

objects and the formulation of basic elements according to DCMI. At the 

present time (October 2003), the following file formats can be entered into 

the database mmdb: htm/html, txt, jpg, gif, class and swf. In the near fu-

ture, a gradual extension with the file formats wav and mpg/mpeg is 

planned. Further formats will follow upon request by the user community. 

Every entered object, apart from its name, receives a definite object-ID. 

The respective user, as well as the system administrator of the database, 

mmdb are both informed about all entries. Every user has the opportunity 

to administer his entered objects/modules via his user specific, password 

protected access. A SSL support for such operations is currently planned. 
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Once the objects have been entered, they can be composed into modules 

via the user interface INTEGER, which allows different or completely new 

focus settings. 

 

 
Figure 2: Modular structure (active access): entry of objects/modules 

 

5 User Interface INTEGER 

The user interface INTEGER contains a search engine specially pro-

grammed for the database mmdb. One or several keywords, which can be 

inter-connected by logical associations are searched. This search can be 

narrowed, amongst others by previously selected elements from the at-

tributes-functions-matrix. Based on the search results the opportunity to 

build modules of a basic type or of a higher order from existing ob-

jects/modules can be used. The most basic module (module of the basic 

class), as mentioned, consists of at least two objects. Such a module is 
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described as a learning module below and can be re-entered into the da-

tabase mmdb under a new record description according to DCMI. 

During the generation of modules the user can decide himself which type 

of module is to be generated. Essentially, learning modules, learning units 

and courses are to be distinguished. 

Learning modules: during the generation of a learning module any chosen 

number of objects can be combined independently from the selected topic 

area. 

A learning module (module of the basic class) consists of at least two ob-

jects. It is generated from a thematically unbiased list, which returns a 

search to the database mmdb as the result of a pure search. When saving 

to the database mmdb, a new data record according to DCMI is to be set 

up. 

Learning units: when generating a learning unit, thematically clearly re-

lated contents, therefore closed contents, are created. A learning unit 

(module of the top class), or proposal, is generated from a thematically 

weighted and inter-linked list, which, depending on the weighting, returns 

the result of an enquiry. When saving to the database mmdb, an entry into 

the attributes-functions-matrix must be made in addition to a new data re-

cord according to DCMI. 

Courses: when generating a course, closed contents are represented un-

der aspects, which are specific to the area of application. 

A course (module of the hyper class), or variant, is generated from a the-

matically weighted and inter-linked list with a specific focus (from the area 

of the attributes-functions-matrix). When saving to the database mmdb, 

learning objective criteria (e.g. lecture- and class relevance) must be 

stated in addition to the entry of a new data record according to DCMI and 

to the new entry in the attributes-functions-matrix. Such a course therefore 

includes a didactically and methodologically well-founded procedure when 

choosing the topic area to be studied. It is retrievable with the additional 

use of learning objective oriented criteria. 
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Apart from its feature to generate modules, INTEGER thereby provides 

focused search options for the database mmdb. On the basis of a search 

term, and directed by search masks it is possible to search combinations 

of attributes, functions and fields of application and also to consider didac-

tic aspects. With every found object (as for instance Gif-animations, Flash-

simulations, Java-applets, HTML-texts) or module, the user is able to see 

the contents and attached data record description according to DCMI. He 

can in this way carefully decide which objects/modules he needs in order 

to generate a new individual module with a focus of his choice. After this 

he has the opportunity to enter the generated module into the database 

mmdb and a new description, matching the newly chosen focus, must be 

made. When viewing the search results, the user can finally make a simple 

assessment of objects/modules. He thereby makes a contribution to the 

maintenance and basic evaluation of the database. A final decision on the 

continued existence of the, in this way, evaluated, data, however, remains 

the responsibility of an editorially based administration. 

New modules, generated by the user, are retrievable online at any time 

with suitable search criteria. It is also possible to have objects/modules 

sent by e-mail attachment in a zip format in order to enable continued 

work on them. In this context, legal issues (user- and copyright, etc.) have 

not yet been considered. 

It needs to be mentioned that the user interfaces MMDB-TU and INTE-

GER, on the basis of the database mmdb, have not established an online 

system for evaluating self-assessment studies. Their collaboration makes 

modules available, which can be entered in existing e-learning platforms, 

ILIAS or OpenUSS. This fills the gap between mere contents and struc-

tured learning objects which are required for the use of learning platforms. 

Target groups are universities and general education schools as well as 

teachers and students. In addition to specialist, subject related issues, 

also didactic aspects have been taken into consideration. 
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Figure 3: Modular structure (passive access): search of objects/modules 
 

6 Assessment 

A further element of the modular approach is the modular coupling which 

offers the option for an assessment of existing objects/modules. In this 

way it is possible to assess online any objects/modules available via the 

database mmdb. The additional option for assessment is databased and 

inseparably connected to the contents of the database mmdb6. The author 

of an object/module is thereby prompted to consider the scientific correct-

ness of his information. The following picture (figure 4) shows an example 

of a graphic visualisation of a form of Snellius’ law of refraction, as an ob-

ject with the affiliated object assessment. 

By programming, a frame-structure is created which offers the option for 

assessment in the upper frame and shows the actual object/module to be 

assessed in the lower frame. The degree of usability can be selected by 

grading between 1 to 5: high to medium to poor in the upper frame. In ad-

dition to this, the frame contains information on the theme, the 

object/module-ID and the e-mail address of the author. The median as-
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sessment of the object/module can only be viewed after submitting one’s 

own assessment, hence after pressing the assess button. 

This simple form of assessment has been chosen in order to offer the op-

portunity to the user community to administer their objects/modules 

themselves. Via e-mail, every registered user can draw the attention of the 

author of an object/module to possible corrections that might have to be 

carried out. After a time, set by the administrator of the database mmdb, 

all objects/modules are automatically checked in view of the assessments 

that have been submitted, and, if applicable, they are removed from the 

database mmdb. 

The user community is thereby prompted to deal in a self-responsible, 

hence consistent way with the contents of the databased developing envi-

ronment. They are responsible for submitting and updating data records 

and ultimately they determine the existing database. 

 

 
Figure 4: Modular coupling of object and object-evaluation 
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Summary 

With the user interface MMDB-TU and INTEGER, on the basis of the da-

tabase mmdb, education-relevant, technology specific issues and topics 

as well as correlated areas can individually be very specifically composed 

under consideration of engineering scientific criteria. Topics in different 

degrees of complexity can be retrieved and developed auto-didactically. 

Learning modules, learning units and courses can be set up online [12]. It 

should be mentioned at this stage that the database based developing 

environment is not only available to the circle of people mentioned above 

but from January 2004 to any registered user. By then, any legal issues 

will have been largely dealt with. The database mmdb provides an interac-

tive basis for dealing with New Media and is therefore an instrument for 

the achievement and enhancement of individual media proficiency. Only 

the ability of INTEGER to generate modules and then write them back into 

the database mmdb, offers the opportunity to test these modules in differ-

ent learning platforms under evaluating criteria. [13] 

In this way, the database oriented developing environment provides an 

interface, which is easy to handle by any user in order to generate mod-

ules on the basis of basic objects as well as more complex specifications. 

And these can ultimately be integrated into learning platforms in order to 

contribute, as learning objects, to a more effective e-learning. 

 

Screenshots MMDB-TU / INTEGER 

The two screenshots following demonstrate the ability of the MMDB-TU for 

the entry of objects in different ways (Figure 5) as well as the use of IN-

TEGER for the generation of a new learning unit (Figure 6). Both user 

interfaces are available under the known URI http://www.mmdb-tu.de and 

http://www.integer-tu.de . 

  
98 

http://www.mmdb-tu.de/
http://www.integer-tu.de/


 
Figure 5: Generation of a learning unit 
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Figure 6: Entry of objects 
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Legend 

DCMI:  Dublin Core Metadata Initiative 

HTML: Hypertext Markup Language 

ILIAS: Integrated Learning-, Information-, and work cooperAtion-

System 

INTEGER: INTegrated developing Environment for the GenERation of 

learning modules, learning units and courses 

L.A.M.P.: Linux, Apache, MySQL, PHP/Perl 

MMDB-TU:  MultiMediaDataBase for Technology Education 

OpenUSS: Open University Support System 

Perl:  Practical Extraction and Report Language 

PHP:  PHP Hypertext Preprocessor 

RDF:  Resource Description Framework 

RFC:  Request for Comments 

SQL:  Structured Query Language 

SSL:  Secure Sockets Layer 

TUD:  Technologie und Didaktik der Technik an der Universität 

Duisburg Essen, Campus Essen 

URI: Universal Resource Identifier 

W3C:  World Wide Web Consortium 

XHTML: Extensible Hypertext Markup Language 
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1 Introduction 
Creating a content is a time-consuming and laborious process. This is why 

any developer of a good content wants to be able to use it repeatedly. 

Thus it is undesirable that the content becomes useless after some time 

because programmes for its depiction are not available any more or be-

cause the respective institute, university, school, etc. has chosen a new 

platform. Depending on the content’s quantity of data, one has to choose 

the right form of archiving to make sure that the content can be found at 

any time and does not get lost in a collection of data. Briefly said, the con-

tent shall be universally applicable and be easily found. The fact that 

programming requires structuring additionally supports a teacher in creat-

ing of contents and learning scenarios. 

This article deals with these problems and shows possible solutions. The 

first item will be a rough specification that considers most of the require-

ments of the average content-developer and content-user. Subsequently 

XML will be introduced, a descriptive language that enables the user to 

meet the requirements of the specification. Some areas of application in 

which XML has already been used will be introduced in a further chapter. 

Having shown the capabilities of XML, the article then deals with tools that 

make it possible to apply XML. The fifth chapter will show a practical ex-

ample of how XML is used in the subject TUD (Technology and Didactics 

of Technology, at the University of Duisburg-Essen, Campus Essen) not 

only to describe contents but also for the future planning of courses. Some 

tools, which have already been developed for future use, are represented 

in the penultimate chapter. 

 

2 Specification of the features of contents 
This chapter surveys the many requirements developers have to meet 

when creating a content. The given requirements result from the experi-

ences gained from the subject of TUD  (Technology and Didactics of 

Technology) as well as from demands expressed on conferences, work-

shops and other events on the subject of e-learning. This survey only 
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considers requirements of general interest, the many special topics are left 

out deliberately. Nevertheless, it will show that because of its free specifi-

cation XML (eXtensible Markup Language) is excellently suitable for 

creating and describing contents, especially regarding specific require-

ments. 

This chapter will chronologically work out the requirements in the normal 

order of appearance in the process of creating and  applying a content. 

The features of content are strongly connected with the functionalities of 

the tools which are applied to create it. This is why the chapter does not 

work out the features of contents in the first place and then formulate the 

requirements on the tools, but will directly formulate the features both of 

contents and tools according to their mutual dependence. 

 

2.1 Creating of contents 

Content-developers have to decide first which editor to use for the devel-

opment of the content. The construction of a simple text can turn into a 

complex problem. There are various possibilities to write a text, but the 

possibilities of depicting are limited by the editing programme chosen to 

create the text. Some examples will clarify this problem. 

If a text is written with a word-processing programme, content-users have 

to use the same programme or will have to use a converter avialble to be 

able to work with the content. If this content is to be presented in the web 

in a different form, content-developers have no choice but to re-formate 

the content. There are a number of converters for word-processing, but 

concerning picture-files or sound-files converting is more difficult. Each 

different format requires a special viewer or player. Depicting picture-files 

can also represent a problem, if they are depicted in vector-format or in 

pixel-format. Converting a vector-format into a pixel-format does not repre-

sent a big problem, but in doing so important information gets lost and 

thus makes an adequate re-converting impossible. Converting a pixel-

format into a vector-format is problematic as well and can also cause a 

loss of information.  

 108



The presented examples show the need for an editor that records only the 

basic information of the various objects. Concerning the text this means 

that only the factual part of the text, i.e. the structure (like headline, text 

body, quotation, formulae etc.) is captured. The format (typeface, page 

layout etc.) is not included. A concrete example will show the advantage of 

this approach. A mathematical formula for instance can be depicted in 

various types of formats. It can be plotted graphically ( with a radical sign 

1
2 , integral sign x  etc.), it can be described with normal font (substi-

tute symbols for the radical sign or integrals, fractions in sequential order: 

1/2 instead of ½) or even in braille. If simply the mathematical information 

of the formula is described, then its form does not have to be chosen be-

fore publishing it. 

The same applies to picture files: simply the content of the picture is 

stored without giving its features (like size, resolution, brightness, contrast, 

etc.), which are determined when presenting the picture. This approach 

has the advantage that a picture will always and in any size have an opti-

mal quality. This is only feasible with a vector-format. 

This also applies to problems regarding other digitally depicted objects: 

one has to find a depiction for objects which simply captures the basic in-

formation of the object. 

Requirement on the editor: The editor has to facilitate the creating of for-

mat-reduced objects 

This technique would allow to separate information from format and thus 

to publish the same contents of information in different formats. This re-

sults in the next requirement on the editor. The editor has to support the 

developer in creating format patterns that can transform the format-

reduced objects of information into the format chosen by the user. 

Requirement on the editor: The editor has to support the developer in cre-

ating format patterns 

With these two requirements met, the creating of contents for any chosen 

platform or programme would be feasible. The adaptation to the platform 
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or programme would be carried out through the format pattern. The de-

scription of already existing solutions follows in chapter 6. 

 

2.2 Description of the content 

Once the content is complete, the developer wants to prevent it from dis-

appearing in the data base. This raises the question of how to archive it 

and to optimize a method of searching it. Somebody who is searching a 

content wants to find only content that fits quite precisely to their search 

data input. They do not want to memorize key words but want the search 

engine to accept synonyms, too. This seems to be an unsolvable problem, 

however, currently there are intelligent search engines that are able to 

cope with it. Search engines simply need  meta data as a basis for this 

function. Meta data are data that describe the content-object. The more 

meta data there are to describe an object, the more precisely and fast it 

can be sifted out from a data set. Concerning learning objects, several 

meta data models  (LOMS, SCORM, etc.) have been specified. The prob-

lem with these models is, however, that they are scarcely applied, 

because of the great amount of meta data they specify. They specify data 

ranging from general details ( like type of file, author, creation date, etc.) to 

didactic details. If one tries to look at an object from as many points of 

view as possible, the amount of its meta data can be astonishingly huge. 

This is why most developers do not put meta data on their contents. 

Specifying the content with meta data takes too much of their time and 

labour. A possible solution could be to consider the available meta data 

from the models as a data set from which to select data and then only to 

use those that are special for the user’s particular fields of employ while 

the rest of the meta data is simply left out. The important thing is that the 

description of the meta data has been clearly defined once.  

Furthermore, it would be desirable that users are able to adapt the meta 

data to meet their own needs, so that they can store contents according to 

their own criteria. One last important requirement on meta data is that an 
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object always be sent together with the meta data in order to prevent a 

loss of important information (like author, version, etc.) 

 

2.3 Possibilities to combine contents 

The last two paragraphs explained which criteria one has to consider 

when creating objects and how objects can be found after having archived 

them. The following will set up criteria for possibilities to combine objects. 

There are several possible ways how objects can be combined. 

 
The objects can be arranged in a simple sequence (e.g. text, picture, text, 

window for a video) 

The objects can be linked to other objects in other windows 

An object shall be called up from within another object with an application, 

a viewer or player (opening of Excel tables, flash files, pdf files, etc.) 

These are the most frequent ways how objects can be combined. Most 

operating systems and browsers support functions which make possible to 

combine and call up objects. 

To ensure that objects can be combined, developers of content-objects 

have to meet some requirements. The objects have to be encapsulated so 

they can be recognized as objects by parsers or converters. The objects 

have to contain information about which additional programmes (parsers, 

converters, add-ons, etc.) are necessary to facilitate their integration into 

depicting platforms. If this information is given together with the object, 

parsers can be developed which independently integrate and link objects. 

 

3 XML  -  The solution for all problems? 
The above mentioned problems are solvable with XML. The following 

paragraph will introduce XML for a better understanding of the necessary 

processes.  

XML – eXtensible Markup  Language is a sublanguage of SGML - Stan-

dard Generalized Markup Language. As SGML is too complex a language 

for a developer to quickly learn how to use it, XML has been specified. 
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XML serves as a substitute for HTML (Hyper Text Markup Language), too. 

HTLM was initially developed as a descriptive language for the quick 

creating of structured documents without having to think about their final 

depiction. e.g. the author only has to define a line either as headline or as 

a normal text. The eventual way of depicting it is  defined only by the 

browser or another tool of depiction.  

As designing tasks are left to specialists, the author can concentrate on 

the main structuring and  the content. The fast development and the in-

creasing commercialization of the Internet necessitated more possibilities 

of designing web-contents. Thus the functions of HTLM had to be ex-

tended so that texts with preselected designs can be produced. This 

deviation from the basic idea of HTML requires  languages more powerful 

than HTML. So XML has been developed as a subset of HTML. The dif-

ference between the two languages is that users are able to define their 

own tags in XML whereas they have to use pre-defined tags when apply-

ing HTML.  

 

What is XML? 

XML is a descriptive language which consists of tags and elements of text. 

A tag in XML is simply an agreement on where something starts and 

where it ends, the “something” being the element in XML. 

Example: 

 

<HEADLINE> This is the Headline <HEADLINE> 

 

<HEADLINE> is the beginning of the headline 

 

</HEADLINE> is the end of the headline 

 

This is the Headline is the text of the headline 

 

This way, any possible structuring can be realized on condition that there 

is a root-tag, so that all possible structures are based on a tree structure. 
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Example: 

 

<DOCUMENT> 

  <CHAPTER> 

    <HEADLINE> 

       This is the headline 1. 

    </HEADLINE> 

    <TEXT> 

      This is the text. 

    </TEXT> 

  </CHAPTER> 

   <CHAPTER> 

    <HEADLINE> 

       This is the headline2. 

    </HEADLINE> 

    <TEXT> 

      This is the text. 

    </TEXT> 

  </CHAPTER> 

</DOCUMENT> 

 

It is obvious that this example shows a document with two chapters. It has 

a tree structure with DOCUMENT as root level and CHAPTER as branches. 

The chapters comprise the templates HEADLINE and TEXT as elements 

which can now be provided with features. 

Example: 

<CHAPTER NAME = “Chapter 1”> 

      I’m the first chapter 

</CHAPTER> 

 

NAME is the feature of the element CHAPTER. The value of the property is 
Chapter1. 

 113



 

The structure of an XML-document is defined by rules comprised in the 

specification of XML. These rules are of an unlimited character so that de-

velopers are quite free to realise a great amount of functions through their 

own definitions. 

If everything is freely definable, this raises the question of how to use the 

documents. Browsers normally depict only the XML-text as it is given in 

the example above. Even the tree structure may be ignored, depending on 

the browser. So there has to be a parser which is able to interpret the 

elements and their features and  which comprises rules for how to deal 

with the elements.           

Parsers are able to transform XML-files in two possible ways. First, it is 

possible that the basic XML-file contains only basic information, similar to 

a data record. Now another XML-file is created which comprises rules of 

how to deal with every single datum of the basic information. The parser 

then transforms the data into the required form by using the transformation 

file. In this process it does not matter whether the transformation file gen-

erates a formatted text, or calculates, filters or in other ways manipulates 

the basic data. The second possibility is to create only one XML-file that 

comprises the information needed for the transformation along with the 

basic data so that the parser does not need another file. This approach 

has, however, the disadvantage of taking too many selections whilst enter-

ing the basic information and thus limiting a universal distribution of the 

information. 

This shows that an XML-document alone is quite useless and that it takes 

a parser to reveal the advantage of XML. 

What is this advantage? The advantage of XML is that it is a specified de-

scriptive language. Various programming languages support these 

specifications with functions that allow to easily develop a parser which is 

able to evaluate a document and generate new ones. The specifications of 

XML allow to develop new languages in a short time which are optimized 

for particular purposes and applications. Up to now, many meta languages 

have been developed for special purposes (MathML for depicting mathe-
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matical formulae, SMIL for integrating and controlling multimedia objects, 

SVG for describing drawings, etc.). One language has been developed 

exclusively for print media purposes which allows its users to quickly pub-

lish news in different formats of edition. This language facilitates an 

effective support of the work flow from entering the news to publishing 

them.  Once the informational content of the news has been entered, dif-

ferent departments take care of the publishing (newspaper articles, web-

site, broadcasting news, etc.). 

 

4 Examples for successful XML-applications  
Several applications have already been established in practice that suc-

cessfully optimized the work flow of special fields. NewsML, VoxML, SMIL 

and MathML shall be introduced as examples in the following. 

 

4.1 NewsML 

NewsML serves to enter, distribute and publish news. The news is entered 

in NewsML. Along with its actual content goes a large amount of meta 

data which are necessary for the distribution of data. This standardization 

allows editorial offices to quickly buy news from the news agencies and to 

publish them in a format of their choice. 

The basic condition for this is that all systems involved in the work flow are 

able to import and export NewsML.   

 

4.2 VoxML  

VoxML is used for interactive voice-activated applications. With VoxML it is 

possible to create service dialogues for automatic interactive helplines ( as 

used at Vodafone or for the e-plus account server). The authors only have 

to follow a particular structure and thus are able to create dialogues be-

tween customer and speech processor in a simple way. 
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4.3 SMIL  

SMIL is a descriptive language used for arranging multimedia applications. 

This language uses its own time model, so that different multimedia appli-

cations can be integrated according to the required time frame. 

 

4.4 MathML 

MathML is a descriptive language used for capturing mathematical func-

tions. After integrating formulas with appropriate format patterns, they can 

be published in all sorts of formats (e.g. graphical depiction, spoken, in 

braille, etc.). 

5 Example for the creation of content used for 
courses with problem-oriented hands-on ap-
proach  

After having explained the basic features and capabilities of XML, a practi-

cal example shall serve to outline how to plan a problem- oriented hands-

on course with the help of XML (basic concepts see C. J. Rudolph: Teledi-

dactics – From the cybernetic didactics of the sixties to constructivistic 

didactics and back again?). 

 

5.1 Description of the learning scenario  

The scenario starts with a complex task which is to be dealt with by the 

participants of a seminar. The task is set in the form of a learning unit, 

which provides the students with a collection of material and with informa-

tion about the learning goal, the standards to meet and the products to 

create in order to get their achievements certified. The students are to 

work independently on the task and to keep a record of their work, so that 

in each single phase of the work the teacher will be able to recognize the 

state of knowledge of each student and will be able to compare it to former 

phases. This requires a specification, so that this quite complex and labo-

rious work can be done with the support of a computer. If students have 
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problems with the task, the teacher will support them with further learning 

units in order to help them to solve their particular problems on their own 

and to eliminate their  problems’ causes ( the lack of knowledge concern-

ing this particular problem). 

The goal of this approach is to teach the students how to solve problems 

on their own. Therefore they are taught a strategy of solving problems to 

help them to successfully cope with standard situations by dividing the 

main problem into smaller, solvable sub-problems. In the course of this, 

they are to draw up a tree diagram of the problem in order to better under-

stand the relations between its subproblems (Figure 1).  

 

Figure 1: Structure of the problem 

 

Such free and partially unpredictable learning scenarios require thorough 

planning by the teacher, if he wants to  run the course successfully. The 

teacher also needs supportive computer tools to keep track of the organ-

izational tasks and the didactic and technical interrelations. Furthermore 

he needs access to a well-structured collection of material to  help him to 

support the individual students quickly and effectively. 

 

5.2 Concrete realization of the planning phase 

The following will show how XML  can support teachers in planning a 

learning scenario. 

 

Step 1: The teacher lays down the learning goal of his course 

  The students are to learn how to optimize a technological system 

Step 2: Which sub-goals  are needed to reach the main goal? 
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 to analyse the systems 

dividing into subsystems 

 to discern input and output 

 to discern features and functions of the system 

 to discern features that can be expressed as parameters 

 to discern interrelations between parameters and their functions 

 to adapt the single features and functions to the system in order to 

reach a higher degree of effectiveness 

Step 3: Fundamental principles of the scientific and technical connections 

 

This planning process may be supported by assistants that generate the 

following XML-document which represents a structuring of the educational 

object. 

 

Figure 2: Structure of the educational object 

 

The teacher defines down a hierarchy of the educational object determin-

ing firstly the main educational object of the course or a section of the 

course (Figure 2).  Then the learning goals necessary to reach the main 

goal are depicted in a tree structure. Doing this, the teacher can decide on 

which learning goals he wants to put the focus of the course. 

 

5.3 Defining the subject 

The subject now is structured with regard to the pertinent connections and 

the educational object. These structures are depicted hierarchically, an-

other tree structure is drawn which also comprises materials that are 

necessary or useful for the single areas of the subject (Figure 3).  
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Figure 3: Structure of the subject 

 
A hierarchy of the learning units can now be created based on the two 

previous structurings. A learning unit comprises the educational object of 

the learning unit, the strategies or means by which the students are to be 

enabled to solve the problems, the task itself and a collection of material. 

 

5.4 Assistance for the student 

The students also need some assistance in order to structure their learn-

ing process in a useful way. They need tools that enable them to 

administer their learning units, materials and strategies of solving prob-

lems. The students should be able to store their learning units in a 

structure of their own. This structure then is to be stored in XML, but shall 

be available on a graphic viewer for further editing. Figure 4 and Figure 5 

show exemplarily the XML translation of the learning unit as well as a sim-

ple graphic depiction of the structure.  
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Figure 4: Tree structure of a learning unit 

 

 

Figure 5: XML - code view of a learning unit 

 

6 Tools for developing and combining of content 
on basis of XML 

Several tools for creating contents on the basis of XML are presently being 

developed. There are two different types of tools. The first type is devel-

oped for the depiction of contents and facilitates creating texts, formulae, 

pictures and graphic depictions (eg. OpenOffice with additional tools from 
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the University of Stuttgart for creating structured content, MathML, SVG, 

etc.). In addition, there are efforts to define suitable sets for the meta data. 

As was pointed out in chapter 3, there can be any amount of meta data, 

thus every author can decide which meta data are important for him. The 

description of the single meta datum ought to be standardized to enable 

other authors to find content-objects in data banks. 

The second type of tools facilitates the combination of different content-

objects. The application of these tools is to be kept quite simple, so some 

new languages have been developed (MathKit, SMIL, VoxML, etc.). The 

problem is that these developments still have to be brought in line with one 

another; this applies especially to teaching purposes. Some universities 

are currently working on this problem within the framework of the German 

Federal Ministry of Education and Research’s project Neue Medien in der 

Hochschule (New media at universities). 

 

7 Summary 
XML-documents are highly suitable for dealing with and creating of tree 

structures which are highly efficient for depicting hierarchical dependen-

cies. If the planning and learning process of a learning scenario is to be 

supported by suitable assistants, then tools have to be developed which 

graphically support the creating of XML-documents. As mentioned above, 

tree structures are especially suitable for planning and organizing teaching 

and learning processes. Currently available tools for creating structured 

XML-documents are still in the developing phase and still have to be opti-

mized for special requirements. However, the first test versions show that 

it is possible to support the planning and the learning phase on the basis 

of XML and to produce content which is universally applicable provided 

that the authors keep to a minor set of rules.  
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Everybody is Busy Evaluating Everybody Else – 
Do We Really Know  

How to Get the Best Out of e-Learning? 
 

Education has become a product, a merchandise. Education can be de-

signed and marketed in the form of education offers. On this premise, it is 

obvious that these education offers are comparable and that there are 

good ones and bad ones. They thus can be listed in rankings in accor-

dance with their price/performance ratio. The increasing economic 

orientation of education offers goes hand in hand with the attempt to es-

tablish nationwide standards. Private suppliers of education can orientate 

on these standards, too (Weber 2002, p. 30). 

 

Evaluation is to support the quality-assurance of education offers, espe-

cially concerning e-learning. There is, however, a particular difficulty: 

“There are no standardized specifications for e-learning, not even on na-

tional level. This comes as no surprise, as there is no such thing as “the” 

interactive education product. There is rather a variety of applications for 

different purposes that have been developed to meet different demands.” 

(Glowalla et. al., 2000, p. 65) It is thus of crucial importance for successful 

evaluation that the evaluation strategies are highly suitable for the subject. 

Now, what exactly does “evaluation” mean? 

 

1 What Evaluation is All About 
Evaluation seems to be a magical word today, and like all magical words it 

should be used with some care. Kromrey (2001a, p. 105 ff) distinguishes 

three meanings of  “evaluation”: 

 

1. Evaluation in the common sense means the act of evaluating. It is 

also applied to a specific thought pattern in the sense of a verifiable 

procedure. 
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2. Evaluation on a second level describes a process of information 

processing that follows a methodical approach and orientates on 

usability and valuation. 

3. Evaluation on the third level means to compile the ascertained knowl-

edge in form of an evaluation report or a similar paper.  

 

Approaches on the first level are trivial, they mean: ”Somebody somehow 

evaluates something in accordance with some set of criteria.” (Kromrey 

2001a, p. 106) This is the typical constellation of the evaluation of courses, 

according to the social scientist Kromrey (Kromrey 2001b, p. 42). These 

approaches are scientifically irrelevant and do not improve the acceptance 

of evaluation procedures. It would instead be important to state more pre-

cisely the undetermined parts from the first level and to scientifically 

ascertain the subject of the evaluation, the qualification of the evaluating 

persons, the criteria of evaluation, and the methodology by defining them. 

This has, of course, to be carried out before starting the evaluation.  

 

This means for the field of e-learning that the criteria concerning the differ-

ent subjects and actors of the evaluation have to be defined before 

carrying out the e-learning application. 

 

However, fields of application-related projects (both middle-term and long-

term) are strongly influenced by a high degree of innovation and a highly 

dynamical development, which undoubtedly applies to the field of e-

learning applications. The nature of these influences increases the prob-

ability of a change in the defined criteria because of new technological 

possibilities and social demands. Concerning these fields, evaluators take 

an active part in the process of developing, implementing and optimizing 

programmes. They thus have the status of observers, who compare the 

different perspectives of those involved in the project, which often implies 

that the evaluators take the part of mediators. Such a re-definition of the 

function proper often takes place within projects of evaluating complex e-

learning applications. 
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Evaluations can be organized with regard to different aspects, depending 

on which function the evaluation shall have: research, control, or de-
velopment-support. On the whole, evaluations can be described as a 

“systematically- and target-oriented compilation, analysis and valuation of 

data for purposes of quality control and quality assurance”. 

 

In the field of education, evaluation means the “valuation of the planning, 

development, organisation, and application of education offers or particu-

lar parts of these offers (methods, media, programmes, parts of 

programmes) with regard to aspects of quality, functionality, effects, effi-

ciency, and usefulness.” (Friedrich et al. 1997, quoted after Janetzko 

2002, p. 103) 

 

2 Fundamental Criteria for Evaluation Projects 
Evaluations can be characterized using the following five criteria: 

 

1. The aim to be reached 

2. The tasks of evaluation 

3. The persons / organisations responsible for the evaluation (evaluators) 

4. The paradigms of the enquiry 

5. The time of the evaluation 

 

ad 1: The Aim to be Reached 
Evaluations can have different aims, whereas scientific precision is not 

always in the focus of interest. These aims can be: 

�� increase of knowledge, 

�� start the communicative process of a dialogue, 

�� cost control, 

�� reasons for particular measures or a project. 

The orientation of the evaluation and thus the choice of suitable parame-

ters of measuring depend on the aim that has been defined for the project. 

This crucial decision, nevertheless, is often taken late or not at all. 
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ad 2:  The Tasks of Evaluation 
The following tasks occur during the course of an evaluation:  

�� to observe processes and to assess the process-related potentials 

within the frame of a particular measure, 

�� to observe and document causal relationships on the basis of an 

examination of relevance and significance or on basis of  ascertain-

able trends, 

�� to check the effectiveness of a particular measure, i.e. to ascertain 

if the measure led to the expected effects and if these effects are 

due to the execution of the measure. 

 

Learning effects can generally not be related to only one cause but are the 

result of a complex interaction of several factors, which partially are of mu-

tual influence on one another. Evaluations in the field of education are 

often merely ascertaining the user’s acceptance. 

 

ad 3: The Evaluators 
In the course of an evaluation one has to distinguish between internal and 

external evaluators. Internal evaluators belong to the organisation that has 

developed the programme or executes it, external evaluators come from 

outside. Smaller research projects are normally subject of internal evalua-

tion whereas bigger projects or projects with a high conflict potential are 

more often subject of external evaluation. The advantages and disadvan-

tages of both variants are obvious and can be described as follows: 

�� In general, internal evaluation can be executed quickly, without 

much effort and at a high level of expertise. However, a lower de-

gree of methodological competence and the closeness to the 

participants in the project may prove disadvantageous. It is prob-

able that the levels of both content and relationships have a mutual 

influence on each other. There also is the risk of obtaining results 

that are “dressed up” with regard to the interests of the organisa-

tion. 
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�� In general, external evaluation is characterized by a higher degree 

of methodological competence and independence. This increases 

the credibility of the evaluation, which can support reforms in institu-

tions and organisations, if the evaluation leads to appropriate 

results. On the other hand, external evaluators generally have a 

lower degree of factual knowledge, which can prove to be 

disadvantageous. Another disadvantage can consist in defensive 

reactions on the part of the evaluated group of people, which will 

probably cause problems when applying the suggestions resulting 

from the evaluation. 

 

ad 4: The Paradigms of the Enquiry 
There are two paradigms for evaluations, an empiric-scientific one and an 

emancipatorily action-oriented one. The first paradigm is based on the 

well-known principles of critical, rational, and logical research and applies 

the equally well-known methods of empiric research. The second ap-

proach does not aim at ascertaining a scientific truth but wants to 

construct a reality that helps the respective groups of people, the projects, 

institutions, or organisations to consider their perceptions and actions from 

a different point of view. This could help to recognize and realize new and 

possibly more efficient ways of developing. 

 

ad 5: The Time of the Evaluation 
In accordance with the beginning of the enquiry, evaluations can be char-

acterized as formative or as summarizing-analytical. 

 

Formative evaluations are carried out in the course of a process or project 

and mainly serve purposes of quality optimizing or quality assurance. This 

type of evaluation has a formative influence on the course of the project 

because the results of the evaluation are continuously fed back to the pro-

ject. Thus the evaluation increases its practical relevance. At the same 

time, it continuously changes the subject that is evaluated and thereby 
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changes its initial state, which makes a standard analysis of effects im-

possible. 

 

The second type of evaluation, the summarizing-analytical approach,  fo-

cuses on the analysis of the effects of the project, which means they have 

no formative influence on the project. The beginning and the end of the 

evaluation can be defined precisely. 

 

The figure below shows a survey of the possibilities of evaluation in the 

field of e-learning. 
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3 Evaluation of e-Learning Applications 
An evaluation of e-learning applications in general is carried out in 

accordance with the described above criteria concerning its foundations 

and differentiations. In the context of e-learning applications, however, 

there are some decisive factors, which can endanger a successful 

evaluation right from the beginning. Some of these factors will now be 

looked at in more detail. 

 

3.1 Causal Analysis of Problems in Evaluating Pro-
grammes within the Frame of Teaching  

The evaluation of project-related measures is based on the following 

premise. The implementation of a measure will lead to measurable ef-

fects, which can be related to decisive factors within the relation of 

cause and effect. It is thus indispensable for the definition of this rela-

tion to ascertain aim, measure, effects, and programme environment 

with suitable empirical data. The measures of the programme are de-

fined as independent variables, and it is related to the criteria 

concerning the achievement of the aim (dependent variables). 

 

The analytical distinction between effects caused by the use of the pro-

gramme and effects caused by environmental factors (“exogenous 

factors”) can be problematic. A successful analysis requires consistent 

Ancillary conditions which concerning the use and evaluation of e-

learning applications can only be realized under laboratory conditions. A 

“realistic evaluation” (Tergan 2003) of e-learning applications can thus 

not be realized. It also seems problematic that the theoretical founda-

tion necessary for the developing of a valid system of indicators exists 

at the most in initial stages (Kromrey 2001b). 

 

The evaluation of e-learning applications can be executed at best in the 

form of an “open evaluation”, especially when evaluating complex sys-

tems of e-learning (like Learning Management Systems). “Open 

evaluations” focus less on the ascertaining of ‘objective’ data but can 
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instead follow the approach of “objectification by proceeding” (Kromrey 

2001b, p. 40). This approach allows all participating groups to comment 

on the ascertained data and to validate them by means of communica-

tion. Ensuing this, definite (measurable) aims would be set and a follow-

up evaluation would be executed. These follow-up evaluations can be 

more control-oriented than the initial evaluation. These two steps shall 

assure the effectiveness of the measures of the evaluation. This open 

form of evaluation does not record the single learning processes but 

concentrates more and more on learning cultures, which increasingly 

orientate on constructivistic principles. 

 

3.2 Decisive Factors 

As mentioned above evaluating e-learning applications by analizing 

causal relationships between the educational offer and learning effects 

is a something like a mission impossible. Despite the fact that an ana-

lytical distinction between programme effects and environmental 

influence on learning results can hardly be made, some decisive factors 

for the outcome of e-learning applications in use by educational offers 

can be listed. In the following sections some of these factors will be 

looked at with regard to the problems of use implicated. 

 

3.2.1 Cost-benefit Analysis 
“It is not very useful to ask ‘how expensive an education product is’ be-

cause one has to distinguish a multitude of variants here, like one has 

in concerning the benefit.” (Glowalla 2000, p. 65) 

 

The benefit of innovative concepts that concern an entire institution 

(e.g. the definite implementation of a learning and communication plat-

form for all faculties and institutes of a university) cannot, not even 

primarily, be regarded and evaluated with regard to their costs. A quan-

tification of the benefit concerning strategic projects is not considered 

as serious by Glowalla et al. 
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Problems of budgeting are common at universities. Detailed planning 

seems desirable against the background of mostly over-generalized 

cost control. At the same time, detailed planning seems unrealistic 

when considering the real conditions of academic research projects. 

Demands like “The planning of costs and benefits has to be carried out 

strictly before the project starts” (Glowalla et al. 2000, p. 59) remind of 

Brecht’s ballad of the insufficiency of human efforts, when considering 

the development, organisation, and use of e-learning applications. 

 (http://www.darmstadt.gmd.de/schulen/BBB/bb-100/bb-streben.htm) 

“The design and further development of successful learning systems is 

time- and cost-consuming. At the same time, students expect and need 

personal instructions and personal training in interaction.” (Glowalla et 

al. 2000, p. 71). Taking this into account students value things like 

 

�� practical usability, 

�� reliability, 

�� routines, 

�� cost-saving (see also 6.4.2). 

 

3.2.2 Methodological Approach 
Scientists who favour the empiric approach in social research decline a 

direct comparison of the effectiveness of e-learning applications with 

the effectiveness of conventional course offers out of methodological 

reasons. There are too many factors that cannot be controlled (mem-

bers of the respective group, commitment of the teacher, situational 

influences, cultural influences) and thus do not allow a transfer of the 

results from one group on the other. This means that the results can 

seemingly not be generalized. Efforts in order to consider these hardly 

controllable factors require enormous research capacities (TIMMS, 

PISA), which can hardly be realized outside the frame of a research 

project dedicated to this special purpose. Furthermore, e-learning appli-

cations are constantly being improved and further developed, which is 

to have a positive effect on the learners’ success and to make the ap-
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plications more acceptable. For example, the currently popular com-

parisons of different learning platforms and communication platforms 

are valid for only about half a year, for the platforms will be further de-

veloped in this period of time, which would call for another evaluation. 

Glowalla et. all. Rightly state that the users’ acceptance of applications 

with multimedia features depends on the technical status quo of the 

opportunities how they can be presented. For example, ILIAS, a com-

munication and learning platform which was employed for the first time 

within the “VIRTUS” project at the university of Cologne in 1998, is "not 

up to date anymore" or "antiquated", according to a large number of 

today’s users. This also shows that “there can be a problem concerning 

the amortization of these applications, due to the continuing further de-

velopment" (Glowalla et al. 2000, p. 72). 

 

3.2.3 Acceptance of the Offer 
The acceptance of a programme offer can be regarded as an important 

factor for the success of a measure. This applies especially when the 

cooperation of the learners is regarded as an important goal of the pro-

gramme. The acceptance of the programme is a necessary, however 

not sufficient, requirement for the success of a learning process. Accep-

tance itself consists of different aspects which have an influence on the 

organizational and personal context in which e-learning takes place.  

The following criteria support the acceptance of an e-learning applica-

tion in use: 

�� embedment into the curricula, 

�� subjective learning success, 

�� acceptance by the teachers, 

�� acceptance by the learners. 

Spoken from a theoretical point of view acceptance of an e-learning 

application opens the door for interacting more intense with the content 

presented. 
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3.2.4 Information-technological Ergonomics 
e-Learning applications should be created in accordance with the prin-

ciples of technical design, although especially well-depicted contents 

may have an unwanted effect, paradoxical at it seems. They may cause 

the “illusion of knowing”, i.e. the learners believe they have learned 

something because the contents appear and function in a proper way 

on the monitor. To make sure that the learners have really compre-

hended a process or a structural interrelation, there has to be an 

examination in form of control questions or control exercises.  

 

The evaluation of e-learning applications often starts at the media sur-

face, implicitly assuming that an optimal design assures an optimal 

learning process and thereby an optimal learning success. Tergan con-

siders this assumption as unrealistic because it does not sufficiently 

consider the interrelations between media features, learning conditions 

and learning context (Tergan 2003). 

 

Despite all that some factors can be stated, which are top of the list 

when it comes to develop knowledge in a constructivistic manner and 

which are taken into account when it comes to evaluate the potentials of 

a Learning Management System: 

�� tools for developing, allowing the 

�� structured creation of the contents and the  

�� structured filing of the contents, assuring the 

�� usability of the depicted contents, depending not at least on 

�� modularizing of the contents, which allows 

�� storing the data in a way that allows their use in different media 

and the 

�� depiction in a way that allows the use on several platforms. Last 

but not least 

�� the easy maintenance and service of the application (see chapter 

3 and 4). 

 

 140  



3.2.5 Effectiveness of Learning 
To measure the effectiveness of learning is perhaps the most common 

and at the same time the most difficult factor, which influences the re-

sults of an evaluation process in the field of e-learning. Starting with the 

problem of selecting the appropriate measuring method it soon comes 

clear that in most cases the original aim is out of sight for evaluation 

(i.e. changed behaviour in real work conditions) and has to be opera-

tionalized by indicators that can be questioned easily. But, as Glowalla 

et al. put it: “To comprehend an information is necessary but not 

enough for a sustainable memorizing it.” (Glowalla et al. 2000, p. 59)  

 

So if it comes to evaluate the quality of a course, one has to develop a 

strategy, which relies on a balanced combination of the different factors 

mentioned above. 

 

4 Implementing e-Learning at Universities -  
Some Examples of Evaluation Strategies  
and their Outcome 

The evaluation of academic teaching has a rather bad reputation. Their 

execution is considered as unsystematic, their effects are considered 

insufficient, and many lecturers consider them as a necessary evil used 

as an alibi. They are often limited to mere questioning in written form at 

the end of the term. Their results are interpreted arbitrarily and disap-

pear in the respective lecturer’s chest of drawers. This is why the 

evaluation has no significance for the evaluated course. Many lecturers 

think that the evaluation of courses by means of surveying students 

does not provide an acceptable foundation for assessing the quality of 

the course. Quite the contrary is the case. The results of such evalua-

tions can be used to construct a multifactoral model for measuring the 

quality of a course. Concerning presence-requiring courses, such a 

model has now been developed and has been sufficiently corroborated 

by statistics (Rindermann 2001). For the many variants of e-learning, 

such a model still has to be developed. A simple adoption of Rinder-
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mann’s concept HILVE-II (“Heidelberger Inventar zur Lehr-

Veranstaltungs-Evaluation”) for purposes of evaluating e-learning appli-

cations is not possible because of the significant role of the lecturer 

within this concept. One can assume that concepts of blended learning 

will put an equal or even increasing stress on the significance of the 

lecturer and his way of presenting contents. 

 

Presently available evaluations are generally based on a methodologi-

cal blending that shall enable to relate quantitative data and qualitative 

data. Concerning this, it has become a standard procedure to ascertain 

the individual and technical qualifications of the participants at the be-

ginning of a course in order to relate these data with those concerning 

the usability of the offered course. 

 

The integration of such complex models of analysis into the daily busi-

ness of academic teaching seems more than uncertain, given that 

evaluation requires a lot of organizing, technical equipment and time of 

both lecturers and students. The demand for comprehensible standards 

and centralized evaluation departments is rather understandable 

against this background. A different question will be if these instruments 

really are suitable for the individual purposes of the respective lecturer. 

Two examples in the following subchapter will show how evaluation can 

constructively support the implementation of e-learning applications at 

academic teaching. 

 

4.1 CIELT (Concept for Interdisciplinary Evaluation of 
Learning Technologies) 

CIELT, a concept of evaluation, has been developed at the institute of 

industrial psychology at the ETH (“Eidgenössische Technische 

Hochschule”, university for electrical engineering) of Zurich. This con-

cept aims at the integration of factors that have been left out within the 

frames of summarizing evaluations (which in general means product-

oriented evaluations). These factors, however, are of crucial importance 
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for successful learning. Among them are the learning motivation of the 

students, the course of learning when using e-learning applications, and 

the students’ assessment of the quality of the application. The evalua-

tion of the e-learning application has an ‘open character’, i.e. the results 

of the analysis may also lead to a “retrogression concerning media” 

(Grund/Windlinger/Grote 2002) if this seems useful from the didactical 

and organizational point of view. 

 

4.1.1 Conceptual Approach 
The concept is based on a pyramid of conditions that define the use 

and usability of e-learning applications. Within this, the factors accessi-

bility and system stability are the basis of the users’ acceptance of an e-

learning application. These two factors also provide a reliable basis for 

analyzing of the length of use as well as for drawing up of access pro-

files by analyzing of log-files. The users’ acceptance of an e-learning 

application is also influenced by the degree of its integration into the 

curricula and by the didactical concept of a course. Changes on the 

level of organization and the development of learning cultures can be 

expected only after having applied e-learning applications for a certain 

period of time. 

 

The course that was to be evaluated was based on the concept of 

blended learning, i.e. it alternately offered on-line supported phases of 

individual learning and presence-requiring phases of intensified discus-

sions. The students learned individually or in groups or with assistance 

of a tutor. 

4.1.2 Methodological Approach 
The methodological approach of the evaluation is based on a blending 

of several methods and allows to consider five different sources of data. 

An on-line questionnaire was used to ascertain the following data from 

the students: the socio-demographic data, the attitude towards the 

computer as a means of learning and studying, the knowledge concern-

ing hardware and software, the technical equipment at hand, the 
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evaluation of the new media concerning their relevance for the study, 

the usability of different methods of teaching and learning, and the fa-

voured method of teaching. The students had to fill in a questionnaire 

each time after having been on-line in order to increase the meaningful-

ness of the log-files data, which because of their nature cannot 

measure the real learning time. 

 

The tutors had to keep a record book to document the following items: 

the time of contact, the person who is seeking the contact, the medium 

of contact, the content of the enquiry, the length of the interaction, a 

possible change of medium, and the success of the supervision. 

 

A final on-line questionnaire had to be filled in at the end of the course 

to ascertain data concerning the usability, the didactical structure, the 

learning materials, media, activities, the introducing of the system, the 

organisation of the course, the supervision, the virtual cooperation, and 

a general evaluation of the course (see also chapter 1). 

 

4.1.3 Results 
The students have had an average background knowledge and an av-

erage technical equipment. Web-based training offers were only of an 

average use for them. The students had access to all possibilities of 

communication that are provided by learning platforms and communica-

tion platforms, still, only the possibilities of e-mail were used frequently. 

Chat-rooms did not play any role at all, and forums were only used to 

read administrative advice but not for communication with fellow stu-

dents. 

 

The decisive criterion for the evaluation of the course, apart from tutorial 

supervision, was the way the lecturer responded to the students’ 

achievements during the course. The students demanded more feed-

back concerning this. They did, however, appreciate the opportunity to 
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control achievements on their own by filling in the offered multiple-

choice tests.  

 

The evaluation of blended learning offers had ambivalent results. 

According to the evaluators, careful considerations have to be taken 

before virtualizing social functions at universities whose teaching is 

based on presence-requiring course offers. 

 

4.2 The Use of a Learning Platform and Preliminary 
Outcome of Evaluations 

4.2.1 Objectives and Selection 
The debate around the subject of e-learning is essentially shaped by 

the appropriate use of communication- and learning platforms. Within 

this context it remains often unclear which effect the use of such a plat-

form (however the individual type may be designed) is to have within 

the subject or on the students. In terms of the evaluation, however, ob-

jectives are of central importance in order to be able to assess the 

quality of a platform in practice. Objectives, in this case, can be consid-

ered as a blend of what is desirable in terms of technology and what is 

didactically necessary. A blend, which takes account of both, the exist-

ing structures of offers and future prospects of the subject. In practice 

this means: the objective of the faculty of TUD (Technologie und Didak-

tik der Technik an der Universität Duisburg Essen, Campus Essen) is 

the continuous use of a communication- and learning platform as 

equipment. The equipment, which is to be developed further is available 

within the framework of the Campus-Source-Initiative NRW (http: 

\\www.campussource.de) and is to support the cooperative use, devel-

opment of and work on learning modules in order to continuously 

improve studies within the faculty. In principle, e-learning platforms as 

such, offer teachers the opportunity to make information and didacti-

cally prepared contents available in a structured form for self-study and 

for revision of what has already been taught before to interested stu-

dents. One could however not refer to it as a communication-platform if 
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the student had the opportunity to send feedback to the teaching infor-

mation provider via a specified e-mail-address. Only in conjunction with 

additional activities, etc. with high interactive potential, such as chat, 

whiteboard, group discussion, the learning platform becomes a com-

munication- and learning platform. For the faculty of TUD this makes up 

some concrete requirements for the efficiency of an e-learning platform: 

�� As a learning platform, it is to enable students to access any digi-

tally prepared documents which are used during courses at any 

time and place via the Internet and to make self-developed learn-

ing modules available to other students so as to allow for critical 

debate.  

�� As a communication-platform, it is to maintain communication 

between students and the dialogue between students and lec-

turers even during times when there is no presence-teaching and 

to help reduce inhibitions in making first approaches.  

Systems, which can satisfy this requirement and which have further 

functionalities for course management, for evaluation, for certification 

and examination procedures normally involve high licence-fees and are 

neither designed for individual subjects at university nor are they af-

fordable. Moreover, they have the disadvantage that adjustments and 

extensions of the platform involve further charges and in practice it is 

rather rare that the purchaser gets involved in active participation for 

further development – even though firms would state the opposite to all 

this. Alternatively, potential buyers who do neither have sufficient finan-

cial resources nor want to wait for university- or even inter-regionally 

based agreements for an implementation of a communication- and 

learning platform, can make use of the offer of the Campus-Source-

Initiative in NRW (North Rhine-Westphalia) which is connected to the 

Linux-Concept. The platforms mentioned above, are available free of 

charge. They are only subject to compliance with a version of the GNU 

Public Licence (GPL), which has been adapted to German law 

(http:\\www.gnu.org/copyleft/gpl.html. A detailed discussion of this issue 

can be found under:  
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http:\\www.campussource.de/lizenz/index.html). From the large number 

of different communication- and learning platforms, the faculty of TUD 

has for theoretic (Open-Source-basis, differences in structure and de-

sign) and pragmatic reasons (costs, necessary system requirements, 

availability) decided on the communication- and learning platform ILIAS 

in order to test it as a beneficial complement for the use of learning 

modules developed with the support of INTEGER (see chapter 3) in 

selected presence courses of the faculty. ILIAS was evaluated during 

the summer semester of 2002. The aim of the first evaluation period 

was an evaluation of the e-learning platform in its practical use. The 

stability of the system was to be tested and assessed: its handling in 

everyday use by administrators, lecturers and students, its acceptance 

by all those involved and its functionality, particularly in terms of its in-

teractive potential. In order to establish some valid data, a mix of 

methods was used. This included quantitatively oriented forms of the 

online supported survey (Data Entry Enterprise Server of the company 

SPSS) and files analysis (log-file-analysis, evaluation of e-mails and 

terminated files) as well as qualitatively oriented forms (main theme-

interviews, participating observation, records of conversations).  

 

4.2.2 Choice and Socio-Demographic Features of Courses 
The use of the communication- and learning platform ILIAS during the 

summer semester of 2002 has first been evaluated in only two semi-

nars within the faculty of TUD. These were primarily dealing with socio- 

technological problems and are to be considered extreme groups in 

view of the students involved. The seminar “Interactivity between Tech-

nology, Economy and Society” is designed for first stage students and 

is attended by more than 90% female students (!) who are at the begin-

ning of their course of study. Most attendants have only little 

background knowledge in using computers and the Internet. The semi-

nar “Socio-Technology I” is designed for students of the faculty of 

technology who have enrolled in a course of study for the secondary 

stage of education (SEK I or II) and who are already in their advanced 
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stage of study. This seminar is on average attended by 70% male stu-

dents. IT background knowledge is expected. Other than usual course 

offers, this one follows a methodologically and design-technologically 

limited, open seminar concept (Krause 2002), which demands a great 

proportion of own initiative by the students. In view of their contents, 

both seminars examine the effects of the digital revolution (at different 

levels), based on the example of the use of the Internet in general edu-

cation schools. Both seminar groups could log on to ILIAS during and 

outside the courses. For this purpose, a radio network set up within the 

faculty with a total of 10 laptops was available. For an assessment of 

the evaluation results it is significant to mention that both seminar offers 

are compulsory courses within the framework of each course of study. 

By means of specific exercises, students were therefore advised to use 

ILIAS. 

 

4.2.3 Description of the Learning platform ILIAS  
“ILIAS has been developed within the framework of the VIRTUS-Project 

at the faculty of economics and social sciences at the University of Co-

logne. (...) Part of the comprehensive features of ILIAS are amongst 

others: 

�� personal desk 

�� learning environment with glossary, notebook and exer-

cises 

�� internal news system, forums for discussion, chat 

�� group system for cooperative work 

�� integrated support by meta data on all content-levels by 

a system of authors 

�� context sensitive help  

�� user- and system administration.”  

(http:\\www.ilias.uni-koeln.de, referenced: 7.8.2002) 

 

As the outcome of a comprehensive evaluation of learning platforms, 

ILIAS is recommended as the only Open-Source-Model by the Austrian 
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Virtual Learning Community (http:\\www.virtual-learning.at). ILIAS is 

designed as a Client-Server-System, which, based on a database 

(SQL), generates dynamic websites supported by the scripting lan-

guage PHP on the server side. It requires an online connection on the 

part of the user. Comprehensive teaching- and learning units can how-

ever be provided in a compressed form for downloading. In contrast to 

other platforms, ILIAS contains an integrated authors-tool, which allows 

for the (joint) creation and operation of teaching-/ learning materials. 

But it can also be used for other purposes (confirmation of scores, co-

operative work on a project, creation of homework). In this context 

however it is absolutely necessary, to revoke - at least partly - the allo-

cation of rights outlined by ILIAS in terms of a role-splitting into 

administrators, authors (lecturers), students and guests. What this 

means in practice is that for didactical reasons, certain authors’ and 

administrators’ rights are conferred upon students. It meant however 

also that teaching material created by lecturers was subject to the risk 

of alterations by the students. In this particular case, the risk appeared 

tolerable to us, from the lecturers’ point of view, as compared to the 

potential prospects thereby created. A belief, which later found confir-

mation in the evaluation results and the way that seminars were 

operating.  

4.2.4 Preliminary Evaluation Results 
a) Students 
Admission requirements and PC-knowledge  

A total of 33 students took part in a written introductory survey at the 

beginning of both seminars. This survey was about establishing access 

opportunities for PC and Internet as well as user behaviour and self-

assessment in dealing with PCs and Internet on the part of the student. 

With 27 of those questioned being female, women were clearly in the 

majority. The average age varied between 23 (first stage students) and 

27 (second stage students), according to the respective stage of the 

course. With one exception all students had their own PC and 30% of 

them had it already for more than 5 years. More than 90% of those 
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questioned had access to the Internet at the time. Within this group, 

45% were using a modem and only 12% had access via DSL. 15% 

were not able to provide any figures regarding the connection speed 14 

of 28 of those answering claimed to be checking their e-mails once or 

several times a day; 10 people check them “once a week”; the remain-

ing 4 less often or even never. Almost 60% of those answering stated 

that they did not use the forums for discussion. Only two persons 

claimed to use them on a daily basis or several times per day. Data 

transfer per ftp is either unknown to those questioned (36%) or not used 

(43%). Only one person claimed to be chatting on a daily basis and 

more than 90% of those questioned are not using this option at all. 94% 

of those questioned had not yet created their own website at the time. 

Still, only 4 of 28 of those answering considered their skills in dealing 

with PCs and the Internet “bad” or “rather bad”. In discordance to lec-

turers’ point of view during the seminars, 8 of those questioned 

considered their skills “good”. 

 

Assessment by ILIAS 

First evaluation results from the final survey of both seminars (socio-

demographic data, see above) prove that the use of a communication- 

and learning platform such as ILIAS does not by itself have a motivat-

ing effect on students in the concrete context of a presence seminar. 

Rather the opposite is the case. However the reasons for a rejection 

can vary.  

 

First contact and intuitive use of the system 

Of central importance in this context is the first contact of the potential 

user with the platform. In one particular case for instance, the users 

have deliberately not been comprehensively introduced to ILIAS in or-

der to be in a position to assess the possibilities of an intuitive dealing 

with the system. In retrospect, this procedure does not seem to be a 

potentially successful strategy for ILIAS and the target group evaluated 

by us. A statement such as: “I am already having aggressions when I 

only hear about ILIAS”, is just as valid in terms of evidence as the over 
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53% of all participating students who categorically denied the statement 

“ILIAS is easy to understand”. More than 40% of all course members 

found that ILIAS was not “easy to understand” but “unclear”. When 

those questioned were openly asked for the things that they did not like 

about ILIAS, this proportion would then climb to over 60% as people 

complained about a necessary online-integration and a “less helpful 

help-function”. It is therefore not surprising that no less than 6 of those 

questioned found a better introduction, or help-functions in ILIAS desir-

able. Further reasons, which had a negative effect, were a lack of time 

and evolving online costs. These were mentioned by far more than half 

of those questioned as reasons which would work against an intensive 

use of ILIAS. For no less than 8 female participants, of the first stage 

seminar, “lack of interest” was an essential impediment.  

 
Continuous Support 

In view of these results it might look surprising that ILIAS is still consid-

ered a “beneficial support to the courses” by almost 70 percent of those 

questioned. And yet 63% of the students could figure to use ILIAS also 

for other courses after finishing the seminars. For more than half of 

those attending the seminars it was of crucial importance to be able to 

communicate with other students and or make files available for ex-

change and for information. There was also a positive outcome in terms 

of the evaluation of quick downloading times in conjunction with a low 

transfer capacity and constant availability and stability of the system.  

 
Access profiles 

A cursory assessment of the Access-Log-Files of ILIAS is giving first 

clues about the user behaviour of the students. On average ILIAS regis-

tered 57 visits per day over a seminar period of 100 days. During 

intensive work periods, ILIAS registered up to 534 visits per week. In 

other words, 76 visits per day with an average visiting period of 3 min-

utes and 9 pages logged on to. Most visits were on the day before, and 

on the same day of the seminar; mostly in the afternoon between 3.00 – 

4.00pm or in the evening between 7.00 – midnight.  
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b) Lecturers/Administrators 

Unlike the students who had difficulties in operating the system, the 

problems for lecturers (who simultaneously acted as administrators and 

assessors of the system) were concentrated on the actual administra-

tion. The possibility for administrating lecturers to access basic settings 

of the system proved generally necessary as well as beneficial, which, 

in our view clearly speaks against a central administration of the sys-

tem at university level.  

 

In particular during the introduction period of the communication- and 

learning platform into the seminars the basic settings of the system 

must for a short period be adjustable to didactical objectives and infor-

mation-strategic issues. In practice this means that for instance not 

everyone who used to be registered as an author with the system would 

automatically receive a system-message about the change of a learning 

unit, which, itself was only designed for one particular group. Also 

should the students in a co-operating sense be authors, which was put 

in place with some efforts on the administrative part. Altogether, the 

role-concept of the system (see above) proved hard to handle in terms 

of the allocation of rights.  

 

On the positive side, in addition to a straightforward installation of the 

system, which was carried out by a member of the ILIAS-team on the 

basis of a Linux-Server-System, there was a high stability of the system 

as a whole: it did not crash a single time during a three month seminar 

period and was also able to handle simultaneous logs of multiple users 

on individual pages of the platform without problems. Easy organisa-

tional and technical problems could be solved quickly (normally within a 

day) on the phone or via posting to an internet-based forum 

(http:\\www.ilias.uni-koeln.de, referenced: 7.8.2002), which was set up 

by the initiators of ILIAS.  
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c) Evaluation of Special System-Functions 
Personal Desktop 

After a personal registration follows access to the e-learning platform 

ILIAS via the so called personal desktop (as with most learning plat-

forms). Inside ILIAS, the personal desktop informs about newly arrived 

e-mails, latest page-visits on the teaching materials, new contributions 

in the chat rooms subscribed to, and open exercises. With its support, 

individual learning processes as well as the communicative exchange 

within the group are to be promoted. A basic requirement however is, 

that students log on to ILIAS typically at least once a day in order to find 

out about news. Altogether, the opportunity to get a quick overview in 

this way was accepted by the students. Evidence are screenshots 

made during spot-checks at the end of the seminar, which, in addition to 

the answers given at a final questioning, forms the base for an evalua-

tion. They give insight into unread e-mails and contributions to 

discussions as well as latest page logs. An allocation of individual com-

puter logs to ILIAS seems not practicable in view of dynamically 

distributed IP-addresses via many providers.  

 

E-mail-function 

For seminar communication outside the presence-time, the e-mail-

function plays a key role. A sense of unity is created for those involved 

in the seminars. 84% of the students perceived the ILIAS-integral e-

mail-function “easy” or “very easy” to use. The fact of a total of 237 e-

mails received by the lecturers during the seminar period also supports 

the outcome. Students of the first stage sent on average 5 e-mails per 

semester and students of the second stage 9. However, considerable 

differences in terms of the frequency of use amongst individuals can be 

revealed. What this means for the first stage students is that the only 

male participant accounted for more than 15% of all e-mails whereas 8 

female participants did not write any e-mails to the lecturers at all. This 

finding matches the answer of 31% of those questioned, which claimed 

to have used the e-mail-function in ILIAS either never or only rarely. In 
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some cases, screenshots revealed 11 up to 26 unread e-mails. This is 

the equivalent of an information deficit of more than one month.  

 

Chat rooms 

Apart from an e-mail function ILIAS offers the opportunity to set up chat 

rooms in a closed or open form. These can either refer to a group or a 

learning module. It offers the possibility to discuss contents, or simply to 

ask groups directly for information. In the eyes of the lecturers, the e-

mail-function should support students particularly during periods of 

autonomous work and enable lecturers to receive feedback on their 

method of working, and progress on dealing with a task. In retrospect, 

one can see that besides during a phase of general orientation in ILIAS, 

when the clearing of technical issues was the main concern, chat rooms 

and contributions placed in them did hardly find any attention. Even top-

ics with more than 2 contributions dried up after a short time. Chat 

rooms set up with a focus on specific tasks or topic areas remained en-

tirely disregarded. Attempts by the lecturers to put things in gear with an 

initialising question could not change anything about this either. It 

matches the fact that 80% of those questioned stated to “never” or only 

“rarely” have used this tool. Problems in handling the tool cannot be 

blamed for its low acceptability as more than 65% of those questioned 

stated that it was “easy” or even “very easy” to use. This is also sup-

ported by the fact that almost all students made mention of chat rooms 

in their reply to an open question for available functions of ILIAS. Al-

most one third listed this function first. Many things therefore suggest 

that the use of a chat room as a medium for communication is tied to 

specific didactical conditions, which give rise to the use of this tool.  

 

Storing of Files 

e-Learning platforms normally offer the option to store files of a different 

format and to call them up again. This function can beneficially be used 

for cooperative project work if the platform has a decent referential sys-

tem at its disposal, which informs those involved in the project about 

innovations and changes. This has certainly not been the case with the 
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ILIAS version, which was available to us. Neither the owner of a formed 

project group nor its members could be informed about changes on 

files, or innovations in index lists, in an automated form: a deficiency, 

which particularly the lecturers complained about, and must become a 

problem, also for the administrators of a system with increasing com-

plexity. In spite of this disadvantage, the option to store files in a central 

location in order to be able to download them again to any one com-

puter connected to the Internet has been used by students across 

individual seminar-boarders: It was highlighted as a positive option even 

by inexperienced users. 

 

Authors’ Tool 
In contrast to most other e-learning platforms ILIAS provides its own 

tool for the publication of websites in ILIAS. Whether the use of this tool 

makes sense in a practical work related, and didactical way had already 

been discussed by the lecturers prior to the start of the seminars. Fi-

nally, the fact that there was hardly any background amongst the 

students in terms of experience with other HTML-editors for the design 

of websites led to the decision to use the ILIAS authors’ tool for the 

transfer of information and for the design of work results. This was prob-

lematic decision, also in retrospect, as particularly the use of the 

authors’ tool was first perceived as confusing and awkward by the stu-

dents and therefore not working in favour of an increasing overall 

acceptance. 60% of those questioned judged the authors’ tool “awk-

ward” to “very awkward” to use, or they did not use it at all (16%). From 

the lecturers’ point of view, it is common view that students need a 

careful introduction, particularly to the use of the authors’ tool – an in-

troduction that would highlight the benefits of this system as compared 

to other editors. Especially during its introductory use, the nature of the 

task during the seminar must be adapted to any particularities of this 

system so that the necessary feeling of achievement in terms of psy-

chological motivation can become a reality.  
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Other system functions (bookmark administration, literature)  
Compared to ILIAS communication functions, other system functions, 

such as e.g. the individual bookmark administration or a list of refer-

ences for general use played only a minor role during seminar practice. 

They were not intensively used, neither by the lecturers nor by the stu-

dents. The reason for becomes obvious when looking into the ILIAS-

Internet chat rooms. Many of the postings stored there, reveal a strong 

need for action and clarification, particularly in these areas.  

 

d) Summarising Evaluation of ILIAS for the Support of Pres-
ence-Courses 

In summarising the outcome, one can see that ILIAS can cope to a sat-

isfactory or good level with its task especially with regard to its 

communication functions. Moreover, it was revealed to be a stable and 

reliable system (In contrast to this: Kiedrowski 2001). The use of ILIAS 

supported a sense of unity and mutual support within the group to an 

extent, which can well be developed further. Many students for instance 

wish for a chat function, which has already been put in place in the cur-

rent version 2.21beta (updated: 09/08/2002), so as to be able to get in 

touch directly within ILIAS, e.g. for the purpose of online correspon-

dence during work on a website (see also the roadmap for a further 

development of ILIAS: http://www.ilias.uni-koeln.de, referenced: 

7.8.2002). In addition, on the part of the lecturers, it can finally be said 

that particularly the unfamiliar use of ILIAS for the Windows user re-

quires a special introduction to the system and has to be considered in 

terms of time commitment when planning the seminars. One can there-

fore only agree to a current press release of the IAO (Fraunhofer-

Institute for Work-Economy and Organisation), which claims that “e-

learning is not auto-dynamic because important input factors in concep-

tion and introduction often remain unconsidered. The result is a missing 

acceptance and motivation on the part of those concerned as well as a 

lack of use of existing potentials. It is a difficult and success-related task 

to analyse the additional benefits of e-learning in one’s own work envi-

ronment and to introduce the steps needed for realisation.” (idw- press 
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release Fraunhofer-Institute for Work-Economy and Organisation IAO, 

13/06/2002) 

 

5 ”It’s the End of the World as We Know It and 
I Feel Fine“ - The ”Quarry of Learning“ as a 
Treasury of Knowledge Imparting 

 

Both the ‘architecture’ of the media offer and the way the media is used 

in an arrangement will influence the access of the learners to subject 

and learning contents (subject-oriented perspective) as well as to “sec-

ondary aims” like competence and orientation. E.g., if a defined corpus 

of knowledge is presented as a linked compilation of detailed informa-

tion (in form of a hypertext e.g.), this means that the learners will have 

to have at least basic knowledge of how contents can be structured, or 

it means that comprehending this structure will be the aim of the teach-

ing arrangement (instead of imparting information). 

 

Material that is available in integrated teaching/learning environments 

meets the increasing demands for possibilities of recombination and for 

more dynamic teaching contents. Economic requirements on teaching 

at universities and schools favour the necessary development of a 

“quarry of learning” (Keil-Slawik 1998). Each teacher and learner can 

‘chisel’ the material they need from this quarry, in accordance with the 

respective learning situation. With regard to this, the central criterion 

does not consist in the usability of a learning module but in the practical 

use of the learning environment. This environment will become less 

‘frightening’ by daily use and will return to be a mere medium that dis-

appears behind the learning content. 

 

The future of learning in the knowledge society will be defined by an 

alternation of individual learning (multimedia or conventional) and joint 

learning (multimedially supported or conventional), in spite of what all 

the prophets of multimedia learning may say. Surveys show that learn-
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ers increasingly want to be able to communicate with fellow learners 

about their subject and about problems of learning. 

 

e-Learning platforms cannot guarantee learning' success, they can only 

support teachers and learners in the learning process by supplying 

them with learning material and author’s tools. They do offer the oppor-

tunity to organize learning (both individual and joint) with multimedia 

support, which allows working in a group-specific and subject-oriented 

way. Furthermore, they allow to working with a flexible schedule and 

independently of space-related restrictions. And finally, they motivate 

the learners to make the results of their joint learning ready for presen-

tation. 

 

The infrastructural and organisational requirements on the respective 

platforms are of an enormous amount and demand a certain degree of 

training and discipline from the participants. These are crucial aspects, 

which have to be imparted in special learning offers with the help of real 

learning situations. 

 

Keil-Slawik (1999) lists four decisive criteria that should be considered 

when using and developing teaching / learning material. 

�� neutrality of resources: no use of additional project means, no 

changes in the routines of the subject 

�� multipurpose use: without further adaptation, the material should 

be usable for other subjects, by other persons, and in other 

learning situations  

�� flexibility: the different media should be easy to combine when 

used in the learning situation, future learning situations should 

not be dependent on technical features 

�� sustainability: flexible formats and independence from platforms 

 

In his opinion, the focus is on the „selective finding of multimedia docu-

ments via the Net" rather than on the multimedia reorganization of 

existing courses (Keil-Slawik 1999, page 31). However, this does not 
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mean that we can do completely without reorganizing course material 

for teachers and learners in order to make it more professional. Hüvel-

meyer is right in stating that media pedagogues, media designers, 

software developers, and respective experts are to be included in the 

process of developing new material for teachers and learners (Hüvel-

meyer 2001, page 2). 

 

Despite the enormous effort concerning the production of material, the 
effect of individual documents on the learner is not what is most 
important. The focus is rather on the fact that documents should con-

stantly be available and that they should fit into various contexts. 

Individual documents should have an adequate size and so it should be 

easy to keep them up to date or to exchange them with other docu-

ments. In times when knowledge is subject to continuous change, our 

society cannot, and will certainly not want to, rely on systems which re-

quire cost-intensive fix set ups, i. e. decisions that are hard to alter. 

 

Within such a learning culture, there is no need of isolated acquisition of 

knowledge, but it is of vital importance to actively deal with knowledge 

in all social contexts of learning and to build up knowledge interactively. 

 

Keil-Slawik stresses that the realization of such an offer equals a learn-

ing process itself. It always comes up with surprises and its effect on 

learning cannot be measured with the standardized research methods 

of social science. 
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