See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/2754968

ResearchGate

An interactive distance education service utilising the World Wide Web - a

preliminary study

Article - August 1997

Source: CiteSeer

CITATIONS
3

12 authors, including:

Nick Hine
Goldsmiths, University of London

4T PUBLICATIONS 394 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

READS
21

Milos Kravcik
. ¢ Deutsches Forschungszentrum fiir Kiinstliche Intelligenz

119 PUBLICATIONS 1,214 CITATIONS

SEE PROFILE

Project Learning Layers project (2012 -2016) - Construction sector pilot and follow-up View project

Project Responsive Open Learning Environments View project

All content following this page was uploaded by Milos Kravcik on 11 July 2013.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/2754968_An_interactive_distance_education_service_utilising_the_World_Wide_Web_-_a_preliminary_study?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/2754968_An_interactive_distance_education_service_utilising_the_World_Wide_Web_-_a_preliminary_study?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Learning-Layers-project-2012-2016-Construction-sector-pilot-and-follow-up?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Responsive-Open-Learning-Environments?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nick_Hine?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nick_Hine?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Goldsmiths_University_of_London?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nick_Hine?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Milos_Kravcik?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Milos_Kravcik?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Deutsches_Forschungszentrum_fuer_Kuenstliche_Intelligenz?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Milos_Kravcik?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Milos_Kravcik?enrichId=rgreq-128983a879c3d80f9ad356589aa201ba-XXX&enrichSource=Y292ZXJQYWdlOzI3NTQ5Njg7QVM6OTg4NzM5ODA3NTE4ODNAMTQwMDU4NDgwMzA0OQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf

An Interactive Distance Education Service

Proceedings JENC8

N. Hine, A. Arato

An interactive distance education service utilising the World Wide Web - apreliminary
study

Hine N.A., Beattie W., Arnott J.L., McKinlay A. < nhine@mic.dundee.ac.uk >
Kravcik M., Bebjak A., Moravcikova L < kravcik@dent.ii.fmph.uniba.sk >
Arato A., Tolgyesi J., Giese P., Blasovszky B.< ARATO@IIF.KFKI.HU >

Seiler F.P < seiler@ps3.iaee.tuwien.ac.at >

Abstract

This paper describesan innovative distance
educationservice basedon the World Wide Web
(WWW) and annternet basedvideophoneservice.
The WWW is used to provide a slide display
function similar to that provided by presentation
systems such as PowerPoint™. By usingwhé&/W,
slides for presentation in Eecture are available to
studentslocated away from the site of a lecture.
The systemdescribedin this paper provides the
lecturer with a facility to simultaneouslycontrol
the display of slides to the local audience andhte
remote students.A prototype systemwas used to
verify the pedagogicalsoundnes®f the approach.
In this case, no significant difference was found
betweenthe information retained from the lecture
between the students attending in the lectuoam
and those attending at remote locations. The
generic system developed as a result of the
prototype, and a verification trial on the systamre
described

|. Introduction

A number of interactive distance education
systems have beendevised to allow students
(including thosewith a disability) to participate
in lectures in higher education when they cdmet
physically presentin the lecture. [1] Where live
access is provided, it invariably provides amdio
and video stream where the video is focused
either on the lecturer or on the material that is
being presented.In each case the video is
showingthe outputof a documentcameraor a
view of the samescreendisplay that is visible to
the studentsin the lecture room. Both of these
solutionsimply that a video image of sufficient
quality to showthe details of the material being
presentedgeneratesa large volume of data that
has to be transported to the remote students.

An international project consortium wagt up
in late 1994 to study the part that
telecommunicationstechnology could play in
improving access tdJniversitiesby studentswith
disabilities. The consortium has partners in
Slovakia, Hungaryand Austria, and is lead by a
team from the University of Dundda the UK. In
considering access to lectures, the project te&am
constructinga system based on an alternative
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approach that uses desktop based Internet
videophone links with lecture material being
made availableas HTML pagesdistributedusing
the World Wide Web (WWW). In ordeto ensure
that the lecturer is in control of the presentation of
the lecture material, there is a requirement tfoe
teaching systemto provide the lecturer with a
controller that directs the display of the lecture
material on the terminals of the remote students.

This solution has the advantage that the
material being usedby the lectureris distributed
in a text based format, with otheredia elements
embeddedbut describedwithin the HTML page.
This allows the material to be downloaded,
transducedinto another media or reformattedat
the student’s terminal. This processis almost
impossibleif the material were distributed as a
live video stream. Furthermore, the system ban
used in situations where the link between the
local and remote sites is of relatively low
bandwidth (PSTN or primary rate ISDN).

II. Pedagogical Verification Study

Before proceedingwith a full technological
development, a preliminargtudy was undertaken
with a prototypesystemto considerthe following
basic question:

“Could the essential facts from a lecture be
communicated using a video and audio link
together with WWW based lecture slides ?

A comprehensive survey afistanceeducation
[2] indicates that, in general, there is no

significant  difference in the educational
achievement of those using or not using
educational technology. It is against this

background that we sought to verify the validity of
this approach.We did not, therefore, perform a
comprehensivdrial, but a small scale study that
would expose the essential educational
implications of our ideas.

[I.LA. Hypothesis

This was translated into
hypothesis:

the following

“Remote studentswould be able to assimilate
and recall the sameinformation from a lecture
delivered using audio and video linksgetherwith
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WWW basedecture slides as the studentspresent
in the lecture room.”

An experiment was set up to test the
hypothesis, using a rapidly prototyped slide
control system.

1.B. Method

A series of three lectures about data
communications (Multimedia Lecture, ATM
Lecture, Mobile Telecommunications Lecture)
lasting for 50 minutes each were prepareaider

Lecturer Terminal

. (.
Gessmn ) Videoconference
Controller Client

Textconference
Client

WWW Browser

. AN

Local Display
Terminal

WWW Browser

Textconference
Client

Videoconference
Client
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to test the hypothesis.

All the lecture slides were constructed in
HTML format and placedon a WWW server so
that they were available for viewing from a
WWW Browser. The lecturer’s presentationwas
made available to the remote studentsusing an
Internet videophone

The functional components of the system
based on this method of remote lecturing are
shown in figure 1 below.

Service Server

Videoconference
L Reflector

WWW Server

Student Terminals =

WWW Browser

Videoconference
Client

Textconference
Client

e \/ideo and Audio Information

s Text Information

WWW Slide Information
Software Control Signals

Figure 1: Functional components of a remote lecturing system based on the World Wide Web

display on a computer. The slides wetiewed by
the local studentsin the conventionalway on an
overhead projector screen.

The lectures wer@resentedo the studentsin
the lecture room using projector connectedas a
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The remote students could see the current
lecture slides as pages displayleg the Netscape
Navigator WWW browseron their terminal. The
video andaudio from the lecturer were presented
to the remote students by tlidJ-SeeMesoftware
on the students’terminals. These studentscould
interrupt the lecturer and ask questionsusing the
audio channel available in CU-SeeMe.

The lecturer received video and audiom all
the remote studentsusing CU-SeeMe and could
change the lecture slides on all participating
computers using the prototype remote control
application.

At the end of each lecture a 7 question
multiple choice examination based on the
contents of that lecture was given to the subjects.

After the three lectures had been given a group
discussion was held. Certain non-leading
guestionswere preparedbefore this discussionto
keep the discussiongoing. This discussionwas
video recorded for later analysis.

During the lecture, project team membersin
Bratislavain Slovakia, Budapestin Hungaryand
Vienna in Austria downloadedthe WWW pages
of lecture slides and followed tHecturesas they
were being presented usil@JU-SeeMeacrossthe
Internet.

Following the lecture a feedback discussion
session took place between project team members
in Dundee, Vienna and Budapest using CU-
SeeMe. This discussionwas videotapedfor later
analysis.

II.C. Subjects

4 able-bodiedstudentswere selectedfrom the
lecture class to sit at the remote computers
elsewhere in the building, and 4 able-bodied
‘academically’ equivalent students were present in
the lecture. The averageacademicachievements
of the class from the previous academic year were
used to match local and remote students.

Able bodied studentsvere chosenfor this test
as the objective was to test the underlying
functional validity of the approach,not, at this
stage, it's usability by students with disabilities

I1.D. Apparatus

In order to prove the concept of using the
WWW for display of lecture slides, a prototype
remote control application for Netscapiavigator
was developedto run on Macintosh computers.
The Macintosh platform was chosen for the
development of the prototype because the
operating system has powerful messagepassing
facilities built into it called Appleevents.These
Appleevents are the basic messages passed within
a Macintosh whenever aaction or activity takes
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place. Many applications, including Netscape
Navigator can respondto Appleeventssent to it
from other applications, as long as those events
conform to a set of events defined in their specific
event “dictionary”. If Macintosh computersare
connectedto a network that can transport the
Apple Appletalk network protocol, messagescan
be sent from one machine to another. This
allowed a remote control applicatido be hosted
on one machine, and control a copy of Netscape
Navigator running on another machine. The
prototype application was developed in the
Supercardrapid prototyping scripting language.
This languagehas commandsand functions that
allow inter-machine message passing to be
incorporatedinto applications in a transparent
way without having to considerany protocol or
low level networking issues.

This application (the session controller)
developed providea lecturer with the facility to
build up an indexo the slides and then to select
from a master a list thepecific slidesto be used
in each different lecture. During the lecture, the
lecturer can move to the next or previous, or
selectedslide according to its name. During a
lecture, the session controller passed the
Universal ResourcelLocation (URL) referenceof
the selected slide to the copy of Netscape
Navigator running on the lecturer’s own terminal.
It was also passedto anotherterminal in the
lecture room whosedisplay was connectedto an
overhead projector, and to tleepies of Netscape
Navigator running on 4 students’ terminals located
in other rooms on Campughis allows both local
and remote studentsto see the same set of
lecturer’s slides at the same time.

A Sun Microsystems Sparcstatiéran a CU-
SeeMe reflector so that a multi-party video
conferencecould take place, and a Sparcstation
10 clone was ram WWW serverfrom wherethe
lecture slides were being distributed to all the
other computers.

Il.E. Results

The results of the multiple choice
guestionnaire are shown in the Table 2 below. The
scores are all out of 7.

The results show that, taking an average
acrossthe three lectures, there is less than one
score difference between the local and remote
participant, excepfor pair 4. The remote student
in pair 4 was unable to participate in the third
lecture due to domesticdifficulties, a factor that
probably contributedto his poor performancein
the earlier lectures.

Given sucha small number of subjects, it is
not meaningful to perform a rigorous statistical
analysis. In general terms however it can be
concludedthat there is no significant difference
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betweenthe results achieved by those following
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the lecture locally or remotely.

Lecture Student (Local/ Multimedia ATM Mobile Average
Remote)

Pair 1 GW R 6.00 7.00 4.00 5.67
GF L 6.00 6.00 6.00 6.00

Pair 2 JG R 3.00 5.00 7.00 5.00
DB L 3.00 * 6.00 4.50

Pair 3 ™ R 5.00 4.00 6.00 5.00
RU L 6.00 5.00 5.00 5.33

Pair 4 GM R 1.00 2.00 * 1.50
RM L 5.00 6.00 7.00 6.00

Table T Multiple Choice Questionnaire Results - Prototype System

* Student was unable to attend the lecture

Feedback from the grougiscussionfollowing
the three lectures raised the following specific
issues concerninghe technical performanceand

mechanics of participating in a remote lecture:

1. Video quality was sometimes poor in
that movement seemed to “strobe”.

2.  Audio for different machines did not
arrive at each terminal at the same time. This
could be distracting if amaumberof studentshave
terminals in the same room.

3. Some people felt that they would bess
likely to ask questionsas a remote user than if
they were in the lecture theatre.

4., Camera position and lighting of the
lecturer were important to follow where the
lecturer was pointing.

5. The local studentsvould like to seethe
remote students, particularly when the remote
studentswere asking a questionwere asking a
guestion.

6. The remote studentswould like to see
the local students, particularly when the local
students were asking a question

7. In general, despite the poor video
quality, it was universally agreed th#te system
as it existed would be usable if, for practical
reasonsthe studentswere unable to attend the
lecture. This point was made quite stronglytta¢
end of the discussion.

Further discussionstook place exploring the
following more general issues:

1) The systemcould be usedto tape the
lectures for later recall
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2) The fact that the lecture notes were
available as HTML pages for access via the
WWW after the lecture would be of benefit for
later study.

Theseissuesare important when considering
wider exploitation of the service, and will be
analysed further in future research.

The experienceof the participantsreceiving
the lecture over the Internet was that in Vierha
was felt that, subjectively, about 80% of the
audio couldbe followed, with the video picture
showing presence and movements quite cledrly
not always smoothly. In Budapest,subjectively,
about 70%of the audio couldbe comprehended.
Colleaguesin Bratislava could not maintain a
reliable link for technical reasons associated with
their local Internet infrastructure. This issue is
being considered within the LEARN-ED project.

Il.F. Discussion and Conclusions

Initial results suggest that the studedid not
feel that the receipt of information suffered
because they were remote from the lecture,
particularly because they had direct access to the
lecture notes. Most of the concernscentred on
practical aspects of the social interactions, which
depend orfactors such as display of remote and
local participants.Thesewill also be considered
in later research.

Subsequent trials will take place tetermine
the optimum the videophone transmission and
reception settings. This should addresssome of
the concerns about poor audio and video quality.

In situationswhere more than one studentis
receiving the lecture in the same room but
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throughdifferent terminals, the audio should be

presented through only one machine through a set

of loudspeakerspr all participantsshould wear
headphones.

The video and audio quality were generally
good, and much better than expected, although
the bandwidth available is not reliable.

In conclusion, the trial verified the overall
functionality of the service, and showedthat it
could be usedto successfullytransmit a lecture
to a number of remote participants.

[11. Generic System

Following the study, the system has been
developed further so that it uses the TCP/IP
protocol to transport the messagesfrom the
controller to the Netscape Navigator WWW
browsers orthe remoteterminals. The Appletalk
protocol as usedin the prototype systemis not
supportedbeyond the limits of LAN routers or
Campusrouters, and cannot be handled across
the Internet. For this reason,the project partners
in Vienna and Budapestwere able to follow the
lecture audio and video presentationbut had to
select the HTML slides themselves. Bging the
TCP/IP protocol, this limitation has been
removed,allowing the systemto be used across
the Internet.

The decision to move from Appletalk to
TCP/IP for the inter machine messagassing
was also taken to allow the system to be
generalised and implemented on the other
computer platforms of interest to the project.
Implementations have been made for PC
(Windows 3.11,Windows 95 and Windows NT),
Macintosh (using MacTCP or Open Transport)
UNIX and KA9Q.

lll.LA. Message Passing Daemons

For this functionality to be achieved, a
protocol has been agreed to enable
communicationto be establishedbetween two
machines connected to the Internet. Having
agreed theprotocol, a set of Daemonsare being
developedthat will pass a messagegenerated
within that machineto the destinationmachines
involved in the lecture. The Daemons make
contact across the Internet, open a
communication channel, and then verify the
types of machines involved in the
communication.Once this processis complete,
the daemon will provide a transparent path
betweenthe controller andthe WWW browsers
on the remote machines.

Shouldthe link be brokenduring the lecture,
the remotedaemonwill be able to negotiate a
reconnectionwith the daemonrunning on the
lecturer’s terminal
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11l.B. Function of the Controllers

The controller is responsible for sending
messagegontainingthe URL of the slide to be
displayed.Becausethe systemis intendedto be
multi-platform, the controller receives from the
daemoninformation describingthe type of the
machine at the remote end of each opéannel.
The controller then matches the syntax of the
URL messageto the type of the machine, and
sendsa machine-specificmessagethrough the
channelopenedby the daemons.This is in the
form of:

* Appleevent messages for the Macintosh
« DDE messages for the PC
* X-event messages for the UNIX environment

« command line messagesfor the DosLynx
WWW browserused with the KA9Q based
systems.

This processis transparentto the lecturer,
who uses the controller to select slidesd move
through the list of slides regardlessthe type of
machines connected within the lecture.

11l.C. Alerter

In a lecture, students can show that they
would like to interrupt the lecture braising their
hand ormaking some other agreedsignal. In the
prototypesystem, the only method available to
remote students was to make aundible interrupt
request, which could be an unacceptable
distraction for the lecturer. For this reason, an
alert functionhas beenaddedto the systemthat
allows studentsto indicate that they wish to
interruptthe lecture in a way that is acceptable
to the lecturer.

l11.D. Videophone System

The CU-SeeMe software is available with
identical functionality on both the Macintosind
PC platforms. It is continuing to be developed
both by Cornell University (the original
developers) and White Pine software (the
commercial licencees)The VAT audio software
and the NV video software attve UNIX platform
can use the same audio and video streamsas
CU-SeeMe

V. Internet System Verification Study

Having constructeda new lecturing system
basedon the Internet messagepassingprotocol,
it was tested in a series of lectures given in
Budapest. A series of lecturegere included into
the curriculum to teaclhe new remoteteaching
techniquesat ELTE University to allow visually
impaired and blind studentsto participate in
lectures when they couldn't h@hysically present
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in the lecture room.

In lectureroom a Silicongraphicsworkstation
running the MBoneools - nv3.3 (net video) and
the modified vat4.0 (visual audio tool) - was
used to provide audio and video stream where the
video was focused partly on the lecturers and
partly onthe studentsbeing presentin the room.
The video and the audio from the lecturer were
presentedto the remote students by the CU-
SeeMe softwareon Macintosh and PCs running
Windows acrosghe Internetboth in LAN, MAN
and WAN.

The lecture slidesvere constructedin HTML
format and placed on a WWW server fdaewing
using the Netscape Navigator WWW clients
controlled via the daemons running on PC
Windows, Macintosh and Linux in the lecture
room and on the remote sites. The visual
impaired and blind studentsfollowed the lecture
slides on speech friendly terminals with Lynx
WWW browsers controlledria a KA9Q daemon.
The remote daemon on all platforms were
controlled by the lectureusing the PC Windows
based controller program.

IV.A. Lecture Schedule

A seriesof lectures were given as part of a
university course called "Remote teaching over
networks using multimedia equipment for
students, including students with disabilities".
The following series of lectures was presented:

The role of computersand networks in the
teaching activities

Date: Sep 26, 1996 at ELTE

Remote room: KFKI, University Dundee

The Internet - overview
Date: Oct 3, 1996 at ELTE
Remote room: KFKI, University Dundee

Radio-networks
Date: Oct 10, 1996 at ELTE
Remote room: -

The World Wide Web and the Remote paging
Date: Oct 17, 1996 at ELTE
Remote room: KFKI

CuSeeMe videoconference

Date: Oct 24, 1996 at ELTE

Remote room: KFKI

MBone technology

Date: Oct 31, 1996 at KFKI

Remote room: KFKI in two places (remote
sighted and remote blind)

MBone applications
Date: Nov 7, 1996 at ELTE
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Remote room: KFKI in two places (remote
sighted and remote blind)

Digibook - Digital Talking Book for the Blind
Date: Nov 14, 1996 at ELTE
Remote room: University Dundee

Practical experience with CuSeeMe and
MBone

Date: Nov 21, 1996 at ELTE

Remote room: KFKI

Speech synthesiser
Date: Nov 28, 1996 at KFKI
Remote rooms: ELTE

Lectures given by the students, the topics
were chosen by themselves

Date: Dec 5/12, 1996 at ELTE

Remoterooms:at KFKI (remote sighted and
remote blind)

The lectureswere presentedby a number of
different lecturers, including people who were not
directly involved in the project. This allowed
value feedback tdoe obtainedfrom lecturersnot
involved in the development of the system.

The teaching activities were fulfilled eith@r
ELTE's or KFKI's lecture room in thpresenceof
local sightedstudentswhile the remote students
were taking part in the lecturesin two different
remote roomd.e. in ‘remotesighted'and 'remote
blind' rooms.

IV.B Apparatus

In the lecture room an SGI-Indy and a PC
formed the lecture station The PC was used by
the lecturer to control the local and remote
copies of the lecture slide presentationand the
SGI-Indy acted as the lecturers videoconference
terminal running the Mbone applicationsnv and
the modifiedvat tools and transmitting the audio
and video streamt an MBone compatible CU-
SeeMe reflector. A PC Windows basedlecture
station running CU-SeeMe and the controlleass
also tried during some of the lectures.

The remote sighted room was equippedwith
an Apple Macintosh running CU-SeeMe and a
PC with NetscapeNavigator for Windows while
in the ‘remote blind room' two PC were
configured, one PC for CU-SeeMe one as a
speech friendly terminal for Lynx browser.

The remote rooms were connected to the
lecture room via a variety of networks. The
Ethernet based Local Area Netwoirk KFKI was
connectedto the Budapest Metropolitan Area
Network by a 2 Mbps microwaviink connecting
the KFKI LAN to the FDDI basedELTE LAN.
The University Dundeewas connectedvia the
Internet. This allowedome of the lecturesto be
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followed by students sitting at a student station at Navigator WWW browser on the student’s
University Dundee.This terminal was an Apple terminal in Dundee. The set of network
Macintosh computer running CU-SeeMe and interconnections is shown in figure 2 below.
Netscape Navigator connected to a reflector

running at ELTE University. Thelides were also

controlled by passingmessagedo the Netscape

pc : Brailab

| pc's sgiserv.remki.kfki.hu

WEB server

RMKI ELTE University
KFKI Computer Network
sun60.mszki.kfki.hu Center

CUSeeMe reflector

CUSeeMe reflector

caesar.elte.hu

2 Mbit{sec

General Computer  pc

Science department pc

SZTAKI
ELTE University pc
Budapest 10 Mbitfsec ethernet indy
Inter university FDDI ring 150 Mbit/sec ATM
Figure 2 The test network configuration
. students were inviteth the sameroom to fill in
IV.C. Evaluation Method a previously preparedtest form and to discuss
In orderto prove this teaching method the their impressions of the system. The whole
studentswere invited to KFKI to attend one of discussion was video recorded for later analysis.

the lectureseight sighted studentswere selected
to sit remotely in the 'sighted room' and nine
sighted 'academically' equivalent studentswere
presentin the lecture room. Additionally two

The test form contained eight questions
referring to the previous presentationand three
different answersamong them the correct one.
The result of this test can be seenin Table 2

visual impaired students attended the lecture below.
remotely in the ‘blind room’. Aftethe lecture all
location number of students result
lecture room 9 students 5 students had 8 correct answers
4 students had 7 correct answers
remote sighted room 8 students 8 students had 8 correct answers
remote blind room 2 students 1 student had 8 correct answers
1 student had 7 correct answers

Table 2 Multiple Choice Questionnaire Results - Internet System
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Initial result shows there is almost no
difference in the receive of information whether
being present or remote from the lecture.

Feedback from the students raised the
following points:

1 The studentsgenerallydid not feel that
the receive of information sufferedbecausethey
were remote from the lecture.

2  Generally the quality of voice has an
important role on listening the lecture a factor
that greatly depends on the network overload.

3 An important fact is for the receptivity
how many students have to share one student
station to watch the presentation'sslides. The
ideal situationis if maximal two studentshasto
share one station to have a good view of the
Netscape Navigator window and the video
window.

4  The display of the slides is more
important than the video view of the lecturer.
Some of the sighted remottudentsrequiredthe
presenceof the lecturer for his/her personality,
look and gesticulation.Howeverthe presenceof
the lecturer has no basic influence on receptivity
of the matter and possible this is the only and
usual way to learn presently.

5 A goodcamerapresentationfocusedon
the lecturer'sface. An other camerashowingthe
students in the lecturbom can give the feeling
of being present in the lecture.

6 The blind students listening to the
lecture did not find any difference in
understandingwhetherbeing presentor remote.
One problem that they did encounterwas that
they have to share their attention betweenthe
two audio streams received from the lecture room
and fromthe speechfriendly terminal presenting
the lecture slides.

7  The lecture material requires careful
preparation,as it mustn't use too much text
information on thdecture'sslides showedduring
the lecture. However full textlides are useful in
off-line study before or after the lecture.

8  The punctuation’sin the HTML-page is
an important help for Blind studentsto read the
slides because of the built in intonations.

9 Blind studentsfound the talking slides
useful. They were able to follow the lecturer's
speech and knew whenand what slides were
changed by the lecturer.

Feedback from the lecturers raised the

following points.

1  The lecturerrequiredthe activity of the
studentsin asking questionsafter the lecture. In
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the discussion it was pointed out that the students
were afraid to ask due to lack of practice.

2  The lecturers also benefited from the
presenceof studentsduring the lecture. A good
camerapresentationfocusedon the facesof the
remote students can help to get immediate
feedback. Otherwisethe lecturer need to force
the interactivity by interrupting his/her lecture
with any intermediate questions.

V. General Conclusions

The system being developed within the
LEARN-ED project provides a powerful
environmentfor real time distance education.
Having verified thatthe conceptis usefulin this
study, a systemhas beenimplementedthat will
allow a variety of different platformsto be used
across the Internet.

This study provides a theasisfor developing
the systemthat can be usedby all students,but
can also be enhanced for students with
disabilities. In particular, the use of the WWW
for distribution of the teaching material ensures
that it is in a portable medium that is most
suitable for manipulation and presentation for
students with sensory disabilities. Fexample,a
talking versionof DosLynx is being applied for
use by blind people.

The daemon based technology provides a
powerful messagepassingsystem upon which a
variety of teaching applicationsan be built. For
example, for a tutorial, a different controller
application could belevelopedthat would allow
control to be temporarily handed over to a
different participant, with overall control being
retained by the chairperson.

The messagepassing principle upon which
the systemis built will allow powerful software
teaching systemsto be developed.Increasingly
software is being developedthat separatesthe
userinterface from the application functionality.
In this case, user actions can be trapped and
passed as messages to the sapfewvarerunning
on a remote machine. The software on the remote
machine will then behave according to the
actions of local user. A prototype exammethis
application is currently being tested

By concentrating on the principles of message
passing rather thadistributing high-bitrate video
streams or real time screen capture image
streams, bandwidth requirements dasreduced.
This will allow the systemsto be used,together
with Internet video and audio software such as
CU-SeeMe, at domestic premises linked by
conventional telephone or primary rate ISDN
links.
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