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This paper refers to the last telematic technologies which transformed and
helped the Open and Distance Learning (ODL) system to become an official
alternative to the face-to-face traditional educational system. Most of the
technologies, roughly presented here, will be implemented in the “ARTeFACt”
Project — a telematic system devoted to the vocational ODL, at undergraduate
level. This system allows the Timisoara’s Art Faculty (Romania) the possibility
for delivering open and distance education in its main field of vocational
realms. The scientific coordination of this PhD thesis has been done by professor
SAVII G. George, from the Mecatronics Department - Timisoara “Politehnica”
University.
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New Media and the latest IT technologies, the advent of the personal computer,
the massive digitization of information and the use of new telecommunications
resources, mainly the Internet, have largely transformed the world of education.
Traditional schooling does not always suit the needs of the new information
society in the context of the present knowledge-intensive global economy, where
people have to learn and adapt quickly. The increasing thematic diversity and
specialization in every domain, as well as the need of the people to learn and work
in the same time, also oriented the educators’ interest to the use of the computer
and to the powerful possibilities offered by the multimedia technologies.

The individualization of instruction — a major trend in our days society —
recommend the computer, and the computer-related technologies, as the most
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viable educational tool, capable to support a constructive and active kind of
learning. In fact, the multimedia educational technology seems to satisfy all
these challenges of new economical, social and cultural environment in which
we live today. Therefore, in spite of some contrary opinions (of those who oppose
technology to nature), it is clear now that multimedia offer a great deal of
opportunities and fully contribute to a successful learning.

Multimedia technology is a very powerful one. As Tom Boyle shows, “multimedia
links the interactive power of the computer to the presentation impact of pictures,
sound and motion. It can be delivered on consumer PCs, and multimedia networks
beckon us into the future” (Boyle, Design for Multimedia Learning, p. IX). The
computers have become one of the key instructional technologies. The various
computer applications used by teachers and by students, in formal and informal
instruction — from games, simulations, tutorials, word processing and graphic
tools, to integrated learning systems and computer based learning environments —
play a multitude of roles and affect in many ways the educational process.

The computer offers some great advantages:
- it provides virtually instantaneous response to student input;
- it can record, analyze and react to student responses;
- it has extensive capacity to store and manipulate information;
- it has the ability to control and integrate a wide variety of media;
- it is able to serve many individual students simultaneously.

These are also some of the principal benefits of learning through new technologies
and multimedia systems. Several studies brought to the conclusion that using
multiple means of expression and communication, different sources ofinformation
and different teaching methods, is more effective. The combination of multiple
and different media and the use of a variety of audio-visual experiences, in
correlation with other educational materials, improves considerably the learning
process. Multimedia computers enable educators to built customized and highly
interactive learning systems that the students can explore freely, in accordance
to their own time, possibilities, interests and criteria. The most important is that
students can also manipulate the information within these systems and to adapt
the informational material to their learning needs and style.

Computer multimedia learning systems are computer-based structured and
interactive programs that combine multiple media and integrate them through I'T
technology. They incorporate the computer as a display device, management tool,
and source of text, pictures, graphics and sound. In these systems, each element
complements the others, so that the whole is greater than the sum of its parts.



Multimedia learning systems simulate the face-to-face learning conditions and
also create a space-time context filled with a series of multi-sensorial simultaneous
experiences that require from a student a multi-sensorial implication.

These systems serve three functions:
- the presentation of information,
- the student-teacher interaction and
- the access to the learning resources.

They are built on the hypertext and hypermedia technology, which generated a
new type of software, called hypermediaware. The term hypertext, invented by
Theodor Nelson in 1974, is used to describe “nonsequential documents composed
of text, audio and visual information stored in a computer, with the computer
being used to link and annotate related chunks of information (nodes) into larger
networks, or webs” (Instructional Media, p. 261). The hypertext immerses users
in a rich information environment, one in which words, sounds and still and
motion images can be connected in diverse ways. It allows the development of
user centered flexible browsing systems. The hypertext generated the hypermedia,
where the nodes of information may be of any media type. Hypermedia refers
to computer software that uses elements of text, graphics, video and audio
connected in such a way that the user can easily move within the information.
Hypermediaware is software based on the utilisation of a hypertext environment,
which provide the user with possibilities to move within particular set of
information without necessary using a predetermined structure or sequence.

Computer hypermedia systems can be used for:
- browsing — one can navigate through information and explore features in
detail;
- linking — users can create their own connections within the information;
- authoring — users can create their own collections of information, adding
or linking text, graphics and audio.

Therefore they suit the personal learning. The hypertext is interactive by its nature,
and this interactivity is the source and the essence of its advantages. Hypermedia
engages the learner to make choices about moving within the learning material
in meaningful ways, it allows users to connect ideas from different media sources
and to navigate through information according to their interests and to built their
own mental structures based on their exploration. Hypermedia also encourages
collaborative work and learning. Hypermedia technologies are very versatile
and they can be successfully used in all the areas of the curriculum, in order to
achieve different learning goals.
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Computer multimedia is based on a series of off-line and on-line technologies,
which can support and enhance the learning process:

- the computer-based interactive video (CBIV);
- the compact disc (CD-ROM);

- the compact disc interactive (CDI) technology;
- the digital video interactive (DVI) technology;
- the digital video disc (DVD) technology;

- the virtual reality (VR);

- the Internet and the World Wide Web.

Every technology — hard and soft, simple and sophisticated media — has its
advantages, limitations and range of application, which have to be taken into
consideration from an educational perspective and carefully balanced, when
media and technology solutions are integrated into instruction. Computer-based
interactive video (CBIV) creates a multimedia learning environment in which
recorded video material, provided through a videocassette, videodisc or compact
disc, is presented under computer control to users who see and hear the pictures
and sounds, and also give active responses that affect the presentation. The
interactive aspect is provided through computers, various levels of interactivity
being available. The learner responds to audio, visual or verbal stimuli through
the input devices that include a keyboard, keypad, light pen, bar code reader,
mouse, touch-sensitive screen. The interface device provides the link between the
computer and the video player, allowing them to communicate.

Interactive video is a flexible technology, which combines text, audio, graphics,
still pictures and motion pictures in one easy-to-use system that maintains
learners’ attention, require their participation and engages them in activities.
It is also a practical method for individualizing and personalizing instruction.
Interactive video is a valuable learning system for tasks that must be shown rather
than simply told, and a powerful active resource, especially for the educational
situations in which the learner needs to interact with the instruction. Boyle also
considers that “video clips can greatly enhance the authenticity of a computer
based learning environment”, on condition that the learner has the direct control
over the video — control “consistent with the learning goals of the context” —,
and that the video is “treated as far as possible as a declarative resource”, which
“is one that can be entered as a number of points and traversed in a number of
ways” (Boyle, 178-179).

The CD-ROM, DVI, CDI and DVD technologies have many types of applications
in the educational process. They are easy to use, compatible with both computer



platforms — we refer at Windows and Macintosh OS personal computers —, and
capable of storing a large amount of data. DVI, CDI and DVD also have high-
quality sound and video. The development of multimedia technology has opened
up a lot of possibilities for learning based on virtual experience.

Virtual reality is a computer-generated three-dimensional environment where
the user — wearing a special headpiece and manipulating a joystick or a special
glove — can operate as an active participant. The essence of VR is the expansion
of experiences for the user. It provides learners with opportunities to experiment
with simulated environments, which are accessible and safe, and to explore places
not feasible in the real world. The educational applications of virtual reality are
highly effective, mainly in training physical skills, because in VR, which seems
to be the most powerful extension of simulation based systems; the learner is
inside the simulation, immersed in a virtual but effective experience. Simulations
are excellent for relating the abstract to the concrete, and they can support both
exploration and case based learning.

The Internet and the World Wide Web (WWW) have had a major impact on
education. Multimedia online technologies are excellent teaching and learning
tools, especially when distance learning is concerned. In fact, online learning
(also called e-learning, virtual learning or web-based learning) represents the
latest phase in the development of open, flexible and distance learning, which
can be defined as an Internet-based teaching and learning system designed for
web-based delivery, without face-to-face contact between teacher and learner.
The Internet is an inter-linked, global network of networks that allows computer
worldwide to connect to it and to communicate or exchange data, by means of a
common protocol: Transmission Control Protocol — Internet Protocol (TCP/IP).
The WWW works on the Internet through its own Hypertext Transfer Protocol
(HTTP or, the secured version, SHTTP), and, for most users, it represents the
application interface to the Internet. “The WWW acts like a global, distributed
hypermedia system” (Boyle, p. 17). It is an interactive platform that uses various
media: text, plain or formatted, hybrid text and graphics documents, color
images, still or animated pictures, video, sound, 3-D models, interaction and
simulations. The WWW also supports real time, text-based chat and audio
and video communication. The potential of Internet and WWW for education
is enormous. These technologies expand, for both learners and educators, the
possibilities to access information from an array of sources (databases, libraries,
special interest groups), to exchange data, and to communicate with other learners
or with experts in a particular field of study, throughout the world. Multimedia
technology can be used to support a variety of educational settings, to provide
resources and tools for learning.

—_
O
—_

Dieter Penteliuc-Cotosman



_
O
N

USED IN OPEN AND DISTANCE LEARNING

THE NEW MULTIMEDIA EDUCATIONAL TECHNOLOGIES,

During the last years, open and distance learning, among many others
interdisciplinary activities with a high social impact, progressively implemented
the data automatic processing and the organization of teaching/learning activities
through the latest available IT technologies, mainly for quality assurance
purposes.

In Open&Distance Learning (ODL), the quality assurance concept, regards
several of the interactive multimedia learning system’s (IMLS) characteristics
which are:

- the IML system’s capacity to serve and to meet the educational scope’s
requirements and objectives;

- both parties that are involved in the educational process must know and
be aware of the criteria the IMLS uses in order to evaluate the students /
teachers performances;

- the entire ODL activities are evaluated in certain points, planed in
advance and considered to be of a crucial importance, and through IDD
particular methods — data gathering, interviews, questionnaire-based
statistics, results’ analysis of the students performances, while using the
ODL interactive system etc. —, in order to support the quality assurance
approach.

There is a strong tendency towards ODL software and harware convergence,
especially in the realm of the so-called Telematic Technologies. The huge changes
that took place at the end of the end of the 20th century were possible because of two
main breakthroughs: on one hand, the digitization, on the other, the appearance
of high-speed transfer networks. These two IT technologies discoveries, that
had shaped the communication, publishing and entertainment’s industries, are,
basically, made possible by the computer’s capacity to reduce all conventional,
analogue, forms of information to a unique logic form, called streams of digital bits
which are able to represent complex combinations of data types ( alpha numeric
values and text, sounds, dynamic images, simulations, integrated learning and
assistance systems etc.). All these technological improvements transformed the
personal computer, of a student or of a teacher, into an important node belonging
to a giant global network.

A more closer look at the telematic technologies’ latest developments and
tendencies, reveal the fact that they can be classified into two main categories:

Hardware developments, especially those regarding the wireless local networks
(WLAN) and their specific data transmission technologies — IrDA, Bluetooth,



DSL, DirectPC, Web Wireless, PowerLine, ISDN, compact video-conferencing
systems via IP/ISDN like PictureTell 760 XL-TBR etc.;

Software developments, especially those concerning Server-Side scripting
technologies for web applications, based on dynamic pages, and the realm of
Integrated Teaching/Learning Environment, of e-Learning type — e.g. Lotus
Learning Space-Virtual Classroom, TopClass e-Learning Suite WBT.

The first category of hardware tendencies had, as a starting point, the incredible
opportunities brought by the LAN Wireless type of networks, based on radio
waves, as a transmission medium and their propagation in order to support
communication and/or accessing the network. The main advantages of WLAN
are related to the network administration, the physical placement of the network,
the network’s bandwidth and its security. By far, the most important tendency;,
for the ODL type of education, ISDN, which stands for Integrated Services Digital
Network, represents the first step towards an universal digital network that would
ensure the integration of data and voice transmission, while using the facilities of a
usual phone communications company. For this particular reason, ISDN changes
the process of analogue-digital and vice versa conversion that is significantly
improved. The old analogue phone system is transformed into a complete digital
network, allowing the simultaneous voice and data integrated transmission, from
one end to the other of the phone channel. For the individual end-users, potential
students of an ODL system, the ISDN technology means many new and useful
functions through their actual phone wires : electronic reading devices, video
apparatus with slow scanning, Internet access for www browsing, the chance to
use a SMTP electronic mail service.

Directly connected with the ISDN technology, by the fact that it is using this kind
of integrated digital transmission technology, the compact video-conferencing
systems, like those produced by the PictureTel Company (e.g. the PT-760 XL-TBR
model) have many important characteristics as follows:
- portability, because they are self-contained units (the camera and the video
codes are integrated in the same base-unit);
- impressive bandwidth (up to 384 kbps);
- transmission speed (the system is able to transmit video material up to 30
frames/sec. with an ISDN 384 kbps connection);
- in order to see the proximity placed sites, which are participating at the
video-conference, the system includes the “picture-in-picture” function;
- for a natural and HI-FI quality sound, the system has superdirective
microphones;
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- a mechanic video-camera, with ten default positions, programmed in
advance in order to ensure recorded images with balanced detail-general
picture framing and composition,

- automatic voice tracking with a video camera which follows the person
speaking in a particular moment and the capacity to switch positions as
the speaker is changing;

- using the function “freeze frame graphics” for a simultaneous utilization
of another video-camera that is bringing into the conference images from
external documents, images from a PC or a video-player;

- the system van be linked to a LAN or WAN through a “10baseT”
standard.

If these are the most important latest developments and tendencies in the realm
of dedicated hardware for ODL, as we already stated, in the filed of software
related telematic technologies, those which are to be mentioned regards, among
others, the Web and CD-ROM applications based on server-side scripting — the so
called dynamic web pages —, and Object-Oriented Languages applied to this kind
of applications. Like any other multimedia artifact, these collections of pages/
screens/interfaces have everything to do with interaction: with the user/visitor,
with other information resources, with similar applications that are resident on
the server, with databases. If one is asked to identify the differences between a
static,*. html, structuring, tag-based, language page and a dynamic, coded in
*php or *.xml, the first aspect that would pop-up in his/hers mind would be about
the way the content is predetermined or it is shaped “on-the-fly”, as some sort
of system’s reaction on the user’s requests. The applications which are based on
dynamic pages are used, in ODL, for three types of functions:

- rapid and simple information finding and discovering within a content-rich
website/application (e.g. www.amazon.com) ;

- data (provided by the users/visitors) recording, storing and gathering;

- web applications that are updating the content of a site whose content is
changing on regular basis (e.g. www.economist.com).
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NOVE MULTIMEDIJALNE OBRAZOVNE TEHNOLOGIJE
OTVORENO UCENJE | UCENJE NA DALJINU

Rezime

Od samog pocetka, ovaj rad pokusava da ukaZe i predstavi uticaj koji su novi
mediji, uz najnovije informacione tehnologije (ITe+C), proizveli na obrazovanje
i njegovu transformaciju unutar savremenog konteksta informacionog drustva
i globalne ekonomije bazirane na intenzivom znanju. Glavni ,igrac” u tom
procesu transformacije je nesporno kompjuter i na-kompjuteru-zasnovane
tehnologije, pri cemu se namece kao jedno od najvitalnijih obrazovnih sredstava
i/ili niza sredstava.

Nakon uvodnog dela, sledi predstavljanje pojma ,individualizacija instrukcije”,
koji se implementira kroz multimedijalne tehnologije (instruktivne tehnologije) u
domen obrazovanja; multimedijalne tehnologije sagledane su kao kompjuterske
aplikacije (varirajuci od igara, simulacija, mini-lekcija, obrade reci, grafickih
alatki, do integrisanig sistema za ucenje, i na-kompjuteru-zasnovanog
okruzenja za ucenje. Shodno tome, linija argumentacije u ovom radu odnosi
se na najvaznije dobiti od ucenja putem novih tehnologija i multimedijskih
sistema, uz naglasavanje ideje o funkcionalnoj efektivnosti i semantickoj
punoci visestrukih medijskih kanala i sredstava, od kojih svaki poseduje
svoj specifi¢ni izraz i znacenje Ovaj niz tehnoloskih pojmova upotpunjuje se
uvodenjem i generalnim opisom kompjuterskih multimedijalnih sistema za
ucenje, i njihovim poredenjem sa ,analognom” verzijom, to jest frontalnim
obrazovanjem. Opis je osnazen primerom cuvene trijade uzajamno generisanih
pojmova: hipertekst-hipermediji-hipermedijateka. Kako bismo pokazali na
koji nacin se ovi pojmovi operacionalizuju u stvarnom svetu virtuelnog ucenja,
ponudili smo primere kompjuterskih hipermedijskih sistema. Druge izvedene
tehnologije — CBIV*, CD-ROM, CDI**, DVI***, DVD, VR***, WWW i njegov
protokol osnovnih podataka — istaknute su zarad Citaoca kroz pojedinacne
definicije znacenja i principa funkcionisanja.

Nakon ovog tehnoloskog pregleda, rad preusmerava svoj sadrZaj ka domenu
otvorenog ucenja i ucenja na distanci (eng. Open and Distance Learning —
ODL) pojasnjavajuci pojam sigurnog kvaliteta i predstavljajuli jake tendencije
ODL-a, u smislu hardverske i softverske konvergencije, posebno u podrucju
takozvanih ,telematskih tehnologija”, zasnovanih na digitalizaciji obrazovnih
podataka i pojavi brzih veza prenosa.
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Najzad, predstavljamo dve glavne kategorije na koje se najnoviji razvoji
i tendencije telematskih tehnologija mogu klasifikovati. Prva su razvojne
tendencije hardvera (posebno bezZicnih lokalnih mreza WLAN i njihovih
specificnih tehnologija prenosa podataka — IrDA, Bluetooth, DSL, DirectPC,
Web Wireless, PowerLine, ISDN, compact video-conferencing systems via 1P/
ISDN like PictureTell 760 XL-TBR WLAN, IrDA, Bluetooth, DSL, ADSL itd.).
Drugu kategoriju ¢ine malobrojni primeri razvojnih tendencija softvera, ovde
predstavljenih i detaljno opisanih (posebno onih koji se ticu Server-Side scripting
tehnologija za veb aplikacije, zasnovane na dinamicnim stranicama, kao i
onih koji se ticu podrucja integrisanog okruzenja za poducavanje/ucenje, tipa
elektronskog ucenja — na primer Lotus Learning Space-Virtual Classroom,
TopClass e-Learning Suite itd.).



