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Abstrakt: In the paper the use of new information and communication technologies in physics education and popularisation, as well as in organising research work, by Virtual Collaboration in Slovakia, are presented.
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1  Introduction

One of the priorities of the European Union is to support the interest of young people in science and technology, mainly to motivate them to study sciences and technical fields. This priority is being realized by the foundation of a network of institutions, groups and individuals who work in this field, and by supporting mutual collaboration and information exchange. Information and communication technologies are the main tools for achieving this. Virtual Collaboration (VC) tries to fulfil these aims in Slovakia. The present contribution deals with the description of the main activities of VC and the methods used.
2  VIRTUAL COLLABORATION (VC)

Virtual Collaboration was established at the Faculty of Sciences, University of P. J. Šafárik in Košice in 1999. It is a free association of Slovak universities and secondary schools, bringing together students and teachers as well as researchers whose aim is to find new effective ways of communication with talented students and to increase the awareness of the society as far as physics is concerned. VC looks for new methods of teaching and popularisation of physics, it wants to acquaint students with basic questions which physics can answer in a new attractive way, to search for talented young people and to involve them in scientific research by solving physical problems supervised by professional physicists. The methods used are based on the newest information and communication technologies, so the first activity of the VC project was to set up mutual interconnection of computer networks with the possibility of communicating in a video-conference way. Its effort is towards getting these technologies used not only in education, but also in organising academic research in Slovakia. From the very beginning VC endeavours to use the most up-to-date means of mutual communication which are offered by the new digital technologies. In just a few years VC has achieved very interesting results all over Slovakia, e.g. it has worked out a program for collaboration with the Californian Institute of Technology, Pasadena (Caltech), USA. The goal of this collaboration was to provide the top Caltech WEB-oriented videoconference technology for Slovak academic institutions and realization of the program Slovakia as a Model for World Community, a National Testbed, proposed by Prof. Harvey B. Newman, Caltech. The results of the VC work have been presented at several international conferences. Its activities were also presented during the European Week of Science and Technologies in Geneva and Amsterdam, Physics on Stage 1(2000), 2 (2002), 3 (2003).
2  VIRTUAL ROOMS VIDEOCONFERENCING SYSTEM (VRVS)

From the very beginning VC has aimed at the use of the videoconference technologies, mainly the Virtual Rooms Videoconferencing System (VRVS) in physics education and popularisation and in research collaboration.  VRVS is Web-oriented videoconference technology which enables communication between several participants in the videoconference, providing simultaneous sharing of sound, video and of computer presentations at the low bandwidth of computer networks. Simple work with VRVS products, fast access to the selected videoconference, a developed system of Web-oriented archive technology, low operational price and integration of several videoconference technologies are the advantages of this technology. The Slovak academic videoconference net (4 VRVS reflectors, 5 virtual rooms) established by VC with the active help of Caltech, began to work in September 2003. Nowadays all university teachers and students have opportunities for effective communication with colleagues all over the world. Furthermore, an academic calendar that integrates various VC activities has been set up, involving preparation of the schedule of the whole Slovak academic community. In this way Slovakia could serve as a model country for VRVS applications.
Nowadays VRVS also enables university activities to be increasingly connected with industry. Development of new industrial technologies and their implementation in production are closely connected with the scientific research base. VRVS is available for both spheres. The use of videoconference technology in practice was very successfully presented by 8 Slovakian universities at the World Summit on Information Society, Geneva, December 2003. The VC expert group took part in the development of video and audio applications that are part of the videoconference system. Since VRVS was first of all a communication tool, the members of the expert group introduced modifications in VRVS which enabled its more effective use in education. They are co-authors of the new version of the videoconference system Enabling Virtual Organizations (EVO), which is going to be used instead of VRVS in the near future. It offers an integrated user interface for access and control of videoconferences. EVO, in a same way as VRVS, supports the three most wide-spread platforms Windows, MaC OS and Linux. Currently the EVO system is being beta tested. Servers are installed also in Slovakia so the Slovak community can participate in the beta test of this system and influence its development as well. 
One of the main fields of VRVS use by VC is education, not only at universities but also at secondary schools, where the main idea is to widen the interest in physics. The pilot activity of VRVS use in physics education and popularisation among secondary school students was the project organised by The European Particle Physics Outreach Group and European Physics Society called “Hands on Particle Physics – European Physics Masterclasses for High School Students” during the last two years. About 70 universities and research institutes in 18 European countries took part in it. It consisted of two main parts: lectures given by physicists and students’ exercises, where experimental data from European Organisation for Nuclear Research (CERN) were analysed. In this way they investigated the properties of the structure of matter. At the end of each day, as is common in international collaborations of physicists, the students discussed and compared their results via videoconference connection. Slovakian universities and institutes of the Slovak Academy of Sciences also took part in this event, and VC was the project coordinator in Slovakia.

The Department of Theoretical Physics and Didactics of Physics of the Faculty of Mathematics, Physics and Informatics, Comenius University in Bratislava, contributed to this field through methodological internet education, the aim of which is to propagate physics experiments and new methods for teachers and students of all types of schools. Technical means of VC (VRVS, videostreaming) are used within this project.
As the members of VC are not only teachers but also researchers, the effort of VC is also aimed at using VRVS in research and in organising and managing research work. Several activities have taken place via VC in this field – virtual opponenture of the project KEGA 2002, university managers training (Centre for Further Education, University of Economics Bratislava), a virtual meeting of university rectors, the first anniversary conference of the Agency for Science and Research (2006), and meetings of the VC consortium’s executive council.

Further aims in this field include: to improve contact among teachers and researchers from different institutions including top scientific teams abroad; to initiate  Slovak virtual scientific teams which would be able to solve topical problems in practice; to introduce and spread top communication technology and the associated science all over Slovakia. Within the EU this can become a model for checking the influence of the top technologies on  education and science development.

3  OTHER ACTIVITIES

In physics education and popularisation VC also uses other technologies based on videoconferencing and archiving, mainly webcasting and video on demand.

Webcasting is a relatively cheap one way transfer via Internet of digital video records which can be archived. It has become an indispensable tool used in distance education and popular science programs, and it also helps to make accessible the newest results obtained in scientific research.  To date VC has managed the implementation of active videostreaming based on the products Helix, Real Network. In 2000 the VC members took part in two lectures on antimatter in CERN via webcasting. During live transfer it was also possible to have a look round various laboratories where experiments on antimatter were just being carried out, and ask questions via internet. In June 2004, when it was possible to observe the passage of the planet Venus across the Sun’s disc, VC joined the international project Venus Transit. On this occasion the school optical net for high schools was opened. High school students who were connected could observe the Venus transition and take part in VRVS lectures and discussion via the net. The last event in 2005 in which VC took part was the twelve-hour long live transfer from CERN: “Beyond Einstein – World Wide Webcast”, which was organized on the occasion of the World Physics Year.

The Web University consists of two parts: live video-conference transmission between lecturer and a few groups of students using VRVS technology, and “video on demand” (VoD) lectures which are available in the Web archive. VoD enables multimedia lectures to be replayed after being recorded from the archive. Video and audio records as well as the digitalised form of presentation are archived. During archiving the programme divides the video record of a lecture into parts based on the slide changes, and it is dynamically changed in a synchronous way in accordance with the activities of the virtual lecturer on video. The whole lecture is divided in this way into parts based on subjects, and then it is possible to choose an arbitrary part of it. This technology supported by videostreaming is very suitable for progressive forms of distance education. The VC has joined the CERN’s Web University and in the framework of cooperation on the project Life in the Universe, a series of lectures was given in Slovakia and archived in the Web University. In the same way many other lectures, seminars and workshops mainly in scientific and related fields have been processed by VC and they are available on WWW in the WebUniversity archive.

Another activity of VC is to prepare multimedial tutorials in Slovak for physics popularisation, mainly among young people, and computer textbooks for university students – with multimedia tutorials replacing classical textbooks. The advantage of this form of textbooks is their easy updating. Since they are more flexible they can contain information about the newest discoveries. Multimedial tutorials can also serve as a very attractive and interesting tool in life-long education, which is becoming very important nowadays. In 2002 VC took part in the project Couldn’t be without it! (Discover how today’s technologies would not exist without science), which deals with the physical explanation of how various everyday devices function, e.g. cellular phone or microwave oven. The VC members have prepared a Slovak version of the website for this project - The hot site for cool science. In the framework of the VC project a first step in using multimedia tutorials was done in the teaching of physics at the Technical University (TU) in Košice. Two English tutorials “Particle Adventures” and “Hands on CERN” were translated into Slovak. The Slovak versions are intended as complementary study texts for the basic physics course and as a part of the study text for two optional subjects at the Faculty of Electrical Engineering and Informatics: "Nuclei and Particles" and "Physics and the Present”. The main part of the work was done by the FEEI TU students as a component of their seminar works. 
3  CONCLUSIONS

VC will continue in the effective use of ICT as a productive educational tool in physics education, and popularisation of the subject with top-level didactic methods.
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