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ABSTRACT 
 
Video and sound can effectively support education as they support new ways of learning than 
the purely textual media usually offered in traditional learning environments. Their use can in 
addition also lead to better media literacy. Although video and sound have been used for 
educational purposes since television was invented, they seldom had the impact that has been 
expected. This is probably due to the many problems related to an effective use of them, 
including the expensive and complex delivery process, lack of integration with other media 
and a lack of awareness of the didactical opportunities offered by video and sound by 
teachers. 
Streaming technologies now allow these media to be delivered online via IP- technology, 
making possible seamless combination with other media and at the end resulting in a rich 
learning environment capable of supporting text, slides, self assessment exercises and many 
other possibilities. The eStream project, funded by the European Commission within the 
SOCRATES – MINERVA program lasting from October 2003 until October 2006., has been 
established to promote the exchange of experiences and to share good practice on the use of 
streaming media in classroom practice in Europe.  
In our presentation we will highlight streaming technology from a pedagogical point of view: 
how streaming technologies are currently being used in education, what are the pedagogical 
advantages and suggestions on successful streaming media applications. 
 
EDUCATION HIGHWAY – history of supporting ICT in school education 
 
Education Highway is a governmental owned institution, aiming at supporting ICT in 
education, especially in Upper Austria, but many projects are also covering whole Austria. 
There are now 36 people working in the institution and more than 100 teachers as part time 
experts. 

 
Screenshot of 1st educational server in Austria, 1994 
 
As we started our work in 1985, Education Highway has a long tradition. At the beginning we 
were mainly acting as an infrastructure provider, trying to bring technical equipment into 
schools. Our internet business has been started in 1994, when we introduced our first 



educational portal site http://www.eduhi.at, which was one of the first 3000 web-servers in the 
world. 
1996 we started to bring internet into schools. At this time we overestimated the interest of 
teachers. But as teachers are professionals the y were not so much interested in the technology 
than in content and pedagogical concepts of the use in classroom. So Education Highway 
became a content and information provider building up the biggest educational portal sites in 
Austria (http://www.schule.at). 
From now on we had information running over our infrastructure – but again nearly nothing 
happened, at least not as much as we thought, in term of new ways of learning. So there was 
the need to move into a third direction, which is also one of the major topics in this 
conference in Patras. We tried to become an educational provider, providing schools with new 
ideas how to use technology and content in classroom teaching. 
Now we are working in four departments, one is infrastructure, one is content, one is support 
& training, and one is research & development. The last department is a very important layer 
of our work, because we don´t want to hand over responsibility of how technology is used in 
schools to technicians somewhere in the world, we would like to influence  what´s going on 
in classroom so we are involved in many projects on the border between technology and 
education. 
 
The role of streaming media in education – experiences and trends 
 
What we like to present here is what can be the role of streaming media in education and what 
are the experiences we got from working with streaming media up to seven years now. We 
should discuss what the trends and standards are we see from these projects. And we will try 
to give some suggestions of implementations of media projects, derived from our experiences 
in the last years: 
 
In 1999 we started the AVD project (audio-visual-services, http://avd.eduhi.at) sponsored by 
the Federal Ministry of Education, Science and Culture and the Telekom Austria. Within this 
project we equipped 100 schools with media boxes, in close cooperation with Bernhard 
Collini-Nocker from the University of Salzburg. As there were no broadband connections at 
that time we used satellite broadcasting systems to bring media into schools. We tried to find 
out what can be the role of streaming technology for teachers and students. The schools were 
located all over Austria, the aim of the project was to investigate the potential of streaming 
media in the classroom. 
 
After AVD we tried to continue on the developments we started in this project. One of the 
projects following AVD is the language learning project “German as a foreign language in a 
streaming learning environment” (http://deutschkurse.schule.at). This pilot project has been 
carried out for the Upper Austrian energy supplier called Energie AG, which has bought 
several subsidiary companies in Czech republic. 
 
The courses were organised in a blended-learning concept, where live-online courses has been 
mixed up together with presence-courses , a learning platform, tandem-learning and self-
learning phases. The live online courses were transmitted from a videostudio in Linz while at 
the same time the participants from the three locations in Czech Republic took actively part in 
these courses. The virtual classroom software eduACADEMY developed by the Education 
Highway made this procedure possible.  
 



 
Screenshot of streaming application „German courses“ 
 
Another one is the eStream project, which we started because of our ongoing interest in 
streaming technology and to bring in the European dimension.  eStream is a transnational 
project which aims promoting the use of Streaming technology in school education. This 
includes technical and organisational aspects as well as the usability and the didactical impact. 
The eStream partnership, composed by institutions from 6 European countries, targets at all 
staff involved into school education, teachers, decision makers, experts and educational 
multimedia publishers.  
 
Another innovative streaming project is eLSA Web TV (e-learning in everyday life in 
school). 
eLSA began in 2002/2003 at 4 pilot schools in 4 Austrian provinces. All schools are general 
secondary schools of higher education, each with highly different preconditions.  They had to 
meet the diverse challenges occurring in this project. Each of the participating schools 
established at least one core “eLSA class”. This class had the focus to implement eLearning in 
all subjects; teachers had to act as a teaching team. 
Part of the eLSA pilot project (as well as ELSA II) was to allow teachers an in-depth 
investigation of a learning platform (Blackboard in the pilot projects, different platforms in 
eLSA II as Moodle, WeLearn…) and the possible ways of using it in the everyday school 
routine (developing and testing e-learning teaching sequences).  
Since March 2006 a nationwide platform (Moodle) is available for eLSA-schools all over 
Austria. Schools of different provinces realise projects together. Even international 
collaboration (e-Twinning, Comenius) is planned.  
 
With eLSA Web TV we tried to give teachers an idea of what they can do with streaming 
technology in classroom. We produced an IPTV program every Tuesday at 21:00. It was 
announced over the educational server in Austria, everybody was welcome to take part and 
follow the streamed live discussions. There was also the possibility to ask questions and take 
actively part in the discussion.  
Every program has been archived and can be downloaded from the project website 
http://elsa.schule.at 
 



 
Screenshot of streaming application “eLSA“ 
 
We saw this is a good source for teachers to see what other teachers are doing, which 
problems arrive and to provide a download section in order to access additional material.  
 
Streaming media - benefits and technology 
 
Streaming media technology allows real time or on demand delivery of multimedia using 
internet based technologies. Media data can be transmitted to the user while the media is 
being viewed. Video, sound, text or data are received in a continuous or almost continuous 
stream, which may or may not be downloadable. 
Streaming media services provide the incorporation of many different types of rich media, 
including compressed video and audio files, graphics, images, text, and interactivity. 
Companies like BMW are early adopters of streaming media as an effective communication 
and training tool, which have been using streaming media technology to provide promotional 
movies to a wider audience. 
Many companies use streaming technology to deliver webcasts to explain their products and 
services. Trainers and lecturers are easily reaching large audiences using virtual classroom 
software capabilities. Trainers can show users a power point slide presentation with a 
synchronized video using streaming technology or even are able to walk the users through the 
complete PC screen.  
Therefore Streaming media is gaining a momentum in the market. Virtual classroom software 
and video conferencing tools already appeal to large companies because it saves travel costs 
and improves productivity.  
Streaming media helps to cut costs, communicate clearly, reach broader audiences and 
strengthen brands.  
 
So why not benefit from these advantages also in education? 
 
Applications and uses of streaming media in general  
   
Live webcasts: In addition to television or radio transmissions, popular educational  (or other) 
events can be streamed over the internet.  
Digital music and media on demand systems: More and more music companies promote 
their albums via secure, non-downloadable and non-replicable streamed music clips, on-
demand – as well as educational broadcasting companies or media centres.  



E-Learning solutions, virtual classrooms: Educational experts in different subjects can use 
streaming technology in a big way to stream their lectures with highly cost-effective and 
secure, on-demand, just-in-time - incorporating more than just static text and images.   
Multimedia product catalogues / online advertisement:  Colourful and exciting video clips, 
music and eloquent narrations are being used to liven up static commercials and sales 
brochures and are being streamed to potential clients who visit the site.  
Cost-effective Information Distribution: Companies do not need to create video tapes or send 
their trainers around the globe to educate people located in different countries. They can 
simply stream training videos.   
 
The potential of streaming media in education 
 
The use of images has a long history in education. Film, television and video are being used 
for a long time to add authenticity and reality to the learning context. The multiple 
educational values of image in education were however always limited by production costs 
and delivery difficulties. This is where streaming technology adds its value. With the 
development and growth of the internet, media delivery has been revolutionised. Not only the 
delivery mechanism of media has changed, also its use changed drastically. While using 
image is typically associated with a ‘passive’ illustration method it can now be integrated and 
made interactive, f. e. in virtual learning environments. 
 
But what can be the functionality of streaming media, why is it so important to work with this 
technology? There are many different kinds of media available and there are different 
opportunities to adopt it to specific challenges you want to master: 
There are audio, video, pictures, news, IPTV channels and many other materials available. 
They are not so separated than in other parts of IT: you can easily combine them and make a 
bundle of media, that is what we really like in streaming media and that is also a great 
potential.  
Streaming media is flexible towards applications, you can have a module with streaming 
technology integrated in different other applications which can be offered to schools. 
They are also adaptive towards users, we have multilingual interfaces (f. e. virtual 
demonstrator of media on demand service at stream website) – which can be easily reached by 
this technology. 
 
Also personalisation of applications can be done much easier. If you look f. e. at this interface 
http://tv.schule.at – this shows that the same information can look very different. This is our 
new portal site, designed for digital tv technology. It doesn´t matter where you sit or which 
devise you have, you are always supported by the appropriate application, for example mobile 
phones or PDA. 
This interface is also adaptive towards technology. And it´s easy to network streaming 
information with other kinds of information, that is the big advantage because we are able to 
provide schools with an online service instead of sending former VHS cassettes or CD-ROM. 
CD-ROM can also contain additional information to the video but we are not in charge of it, 
we can not adapt or change the content on the CD. But we can adapt our online system as we 
like to do it. 
It is very functional in many ways, there is not only the possibility of transporting data, it´s 
also an information display which can be adapted and created and there is a navigation 
through the system. We use smart encoding with Virage technology. We also produce key 
frames representing a specific part of the video which is working with an artificial intelligence 
algorithm. 



 

 
Screenshot of virtual demonstrator of media on demand service – 
 to be found at http://estream.schule.at (media on demand) 
 
A further functionality of streaming media is the increased level of interactivity. Being able to 
search in an online archive in a variety of online archives is a big advantage of streaming 
media compared to offline media. We use IDOL as a search engine, which is a text based 
search engine. In comparison to keyword search systems this system automatically tries to 
combine different words, f. e. it learns what this word is for and then you need not type in the 
correct keyword, it learns synonyms by itself. 
What we really like in streaming technology is that you can produce applications which are 
didactically oriented and not primarily technology-oriented. And we can try to support 
different learning styles as different teachers use different teaching styles, and students have 
different learning styles too. 
It´s now up to the teacher and students which style to use and it is our responsibility to 
support these styles. 
 
Of course we have the problem that we have no guaranteed quality of service in the internet. 
But we have the chance of cooperation with existing technology. We can produce a 
predefined interface for other applications so that they can use the information stored in the 
streaming environment. 
I would like to give some suggestions we tried to filter from our experience in different 
streaming projects: 
We had very bad experiences with client software, we do not recommend using client 
software because you need administrator rights on the machine, many teachers in school are 
not in charge of those rights, they need technicians in schools and those do not like to install 
additional software –as it is too much additional work. Therefore we designed all our 
streaming applications in a way that only a browser and parts of the windows system is 
needed. 
I recommend to use a distributed data provision storage, so that data can be present in 
different parts of the network, not only on just one streaming server. That means that we do 
not have to take care where the media is stored, the system automatically moves the files 
between the different servers. 
 
Another suggestion is the integration of other projects into the school system, for example 
identification systems and a European wide metadata standard for education content and e-



learning objects. In Austria we have now a national standard which allows an easier and better 
possibility of exchanging media. 
 

We also use mobile learning devices, we equipped 
teachers with special mobile phones which integrate 
many “nice to have” functions for a teacher: a video 
camera, mp3 player, a media service, school 
administration software, automatic data storage on the 
server, etc.  
This is what teachers like, it is not heavy and it doesn’t 
need a cable connection. 
 
Our suggestions towards storage of data is to use high 

resolution encoding (f.e. 25 Mbit/s), not compressed, and  to downgrade it in a 2nd step for 
several existing situations. When standards are going up we are able to produce any format 
required.  
 
Another important issue is the integration in other applications: for example to network and 
embed media in existing systems, and integrate them into learning platforms. People should 
be able to find the media as well, so personalisation, modelling and skinning of media 
presentations is important.  
 
A very important issue is the problem with intellectual property rights. In many countries this 
is a real big problem. Teachers cannot handle this on the one side and on the other side there 
is a big lack of awareness. Many teachers think they can do what they like because they do 
not make money out of it. 
In our systems we tried to integrate a protection against illegal playing and copying (DRM) 
but the most important next step for us is to support and inform teachers about illegal things 
and the IPR. 
 
Tv.schule.at application showcase 
 
In this prototype application we provide news (educational news for schools) by showing 
them on big displays in school halls or assembly rooms in schools. We also integrated 
educational videos, f.e. music videos. 
To every medium we add content, information about the topic, didactical hints and links to 
other sources in the web telling about the same topic, automatically created by a search 
engine, but there are hand selected links too. 
We provide a virtual classroom application called eduACADEMY, which we use for teacher 
training.  
There we provide a video of the speaker on the left side, the PC screen on the right side – 
together will all kinds of interactivity which are usually used in the classroom: questioning, 
chats, notices, links, downloads, upload of material and testing possibilities. 
 



 
Screenshot of the streaming application http://tv.schule.at  
 
Last but not least we provide also TV-channels: many teachers at home don´t have access to 
broadcasting stations which are playing content relevant for education and school. We 
provide them with an IPTV service within this system 
The system now is in a prototype stage but we hope that we can start the roll out in maybe the 
beginning of next year. 
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