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The production of educational software is noving from the paradigm of
courseware devised by or for the individual teacher to the devel opnent of
educational resources that can be shared and accessed from a w de variety
of teaching sites. This paper describes the design and the inplenentation
of a novel integrated open system for the effective supporting, through
the World-Wde-Web (WWY, of nmultiple non-orthographic |anguages'
| earning. The teacher can access educational material and rich rmultinmedia
representations of neanings and fornulate student specific courseware
according to individual needs. After a user requirenent analysis, the
architecture of the systems is presented along wth inplenentation
i ssues. The system fulfills the crucial need to prepare, organize and up-
date the training material on tine, free of those constrains brought by
| ocation or operation platformand with an efficient economc way for the
teacher of non-orthographic | anguages for an efficient, |earner centered,
education. The system allows an individual or a team of teachers to focus
on content specification and other high l|evel tasks, while devel oping
cour ses.

Keywords: Internet - Wb Education, Language Educati on, d obal Education, Non-
ort hographi ¢ Languages

1 I ntroduction

The rapid devel opment of Information and Communi cation Technol ogies (1CT)
in the last years, specifically the Internet and hypernedi a, has provided
the possibility for developing innovative approaches for the |earning
comunity [Ewing et all, 1999]. ICT lead people to a totally different
way of acquiring knowl edge and collaboration for both teachers and
learners [Glliver et all, 1998].

Furthernmore, the production of educational software is noving from a
focus on courseware produced by the individual teacher to the devel opnent
of educational resources that can be shared and accessed from a w de
variety of teaching sites.

Unli ke nost pupils, those with noderate to severe speech or intellectual
and/ or physical inpairnment approach literacy not as speakers, but as
i ndi vi dual s who process and use non- orthographic | anguages prior to and
along with print. Such non-orthographic |anguages are graphic sets and
systems for augnentative and alternative comunication. The majority of

the non-orthographic |anguages are sets of line drawings, each with its
own distinct and fixed nmeaning. O her graphic representational systens,
such as traditional orthography, represent integrated, rule based,

synmbolic systenms, wherein a fixed set of elenments can be reconbined to
produce an alnmost unlimted range of novel meanings. Wrds and sentences
in normal text are witten in an orthography whose graphemc units are
menbers of the al phabet of a natural |anguage. A user of well-established
non- ort hographi ¢ | anguage conmbines a nunber of graphic synbols to

Proceedi ngs of the 7'" International Conference on Conputers in Education,
| CCE99, 4-7 Nov. 99, Chiba, Japan

995



G Kouroupetrglou et al: WAV Supporting for the Learning of Non
Ot hographi ¢ Languages

formul ate a sentence [von Tetzchner & Martinsen, 1992]. For the effective
comuni cation with other people, this sentence can be translated to
common orthography or synthetic speech through a suitable comrunicator
device or an application of a personal conputer

The characteristics (abilities, skills, requirenents and preferences) of

an individual student, wuser of non-orthographic |anguage, nmay vary
significantly. In principle, each student my require a system
specifically tailored to his/her particular needs. One mmjor issue, with

respect to user requirenents, is the provision of effective user access
to the vocabulary. The teacher or the facilitator usually selects a
vocabul ary to neet the end-user needs according to his/ her communication
skills and |anguage abilities. Once selected, the vocabulary can be
organized in an appropriate layout and, subsequently, wup-dated or
nmodi fi ed, accordi ng to the specific end- user requi rements and
preferences. The need to prepare, organize and up-date the training
material on tinme and with an efficient economic way is crucial for the
teacher of non-orthographic |anguages. Learner centered education [ Nornan
and Spohrer, 1996] is a nust for students of non-orthographic | anguages.

Teachers are the nobst inportant factors for the successful and pronpt
i npl enent ati on of new information and comuni cation technol ogies into the
field of education of non-orthographic |anguages. But teachers need
efficient and easily accessible support. At the nmonment the nobst prom sing
way of supporting teachers is focused on the WW/ [Astreitner et al,
1998], [Metaxaki et al, 1988] through appropriate teacher support systens
facilitating access to sources of information, such as data bases,
electronic dictionaries and on-line context-sensitive learning aids
[ Kraus, 1995].

In this work we present the design and the inplementation of an
integrated open system for the effective supporting, through the Worl d-
W de-Web (WAWY, of nultiple non-orthographic |anguages' |earning. The
t eacher can access educat i onal mat eri al and rich mul ti nedi a
representations of nmeanings and device student specific courseware
according to individual needs. After a user requirenment analysis, the
architecture of the systems is presented along wth inplenentation
i ssues.

2 Motivation

The application of non-orthographic |anguages and visuo-graphic synbols
to a broad spectrum of |anguage-learning children wth speech and
| anguage inpairments has been widely accepted for the |last two decades
[ MNaught on & Lindsay, 1995] [ Stephenson and Linfoot, 1996]. Such systens
are often known as Alternative and Augnentative comunication (AAC
systens and include both graphic synbol sets and graphic synbol systens.
A set of synbols includes a limted nunber of graphics that is closed in
nature, but it does not have clearly defined rules for expansion. A
system is a set of synmbols specifically designed to work together to
all ow for maxi mum comruni cati on. Synbol systens include rules or a logic
for the devel opnent of synmbols not already represented in the system
These rules may be internal to the system or may be part of the |anguage
coded by the synbol system Such distinct organizational fornms (set,
system) are not found in spoken |anguages. Visuo-graphic synbols can not
be construed as a natural |anguage, given that they are never passed on
from parent to child in an informal way (i.e. via sinple exposure).
Rat her, they have been created by developers and introduced by
i ndividuals |ike teachers or felicitators.
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Graphic synbols are the printed symbols other than words used for
comruni cation by sone individuals. The sinplest and nopst transparent
symbol in a Graphic Representational System (GRS) is a photograph, which
| ooks exactly like the object it represents. At the other extrene are
GRSs that use synbols that are opaque; the relationship to the referent
is not obvious and, in fact, wmy be arbitrary. My other CRSs
incorporate synbols that fall somewhere on this continuum of iconicity.
Dozens of comercially available GRSs have been invented and are
currently in use in different parts of the world.

Pi cture Comunication Synbols (PCS) [Johnson, 1985] is one of the nost
known and used set of synmbols. Blissynbols is an artificial well-
established system developed by Charles Bliss [Bliss, 1965 as a
uni versal | anguage system As an exanple, the representation of the
meani ng "anbul ance" in the non-orthographic |anguage BLISS is given in
Fig. 1. It includes granmar and syntax and it has been used in nore that
35 countries the last twenty years. An international organization, naned
Bl i ssynbolics Conmunication Institute, has the responsibility for the
st andardi zati on and di ssem nation of the system [ McNauton, 1985]. BLISClI
has been proposed as a standardized code for Blissynbols [Tronconi
1990] .

Fig. 1: Representation of the nmeaning "anbul ance” in the non-orthographic
| anguage BLI SS.

O her GRSs are PIC (Picture Ideogram Communi cation) [Mharaj 1980], REBUS
[Kiernal et al, 1982], SIGSYM [Cregan, 1982], MAKATON [Kiernal et al,
1982]. For a detailed description of the different types of graphic
synmbols and their features see [Fuller et al, 1992].

The role of lexical Ilinguistic information in the framewirk of AAC
systenms has been already described elsewhere [Antona et al, 1999]. The
relationship between |anguage knowl edge and the use of CRSs has been
explored early [Rankin et al, 1994].

3 User requirenents

Synmbol refers to a representation of a referent or a nmeaning. lconicity,
referred to the visual relationship of a synbol to its referent, plays an
important role for teaching the neaning of a synbol. There are two types
of iconicity: translucency and transparency. Translucency is the degree
to which individuals perceive a relationship between a synbol and its
referent when the referent is known. Transparency is the degree to which
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the neaning of a synbol can be readily guessed in the absence of the
referent.

Synmbol communi cati on serves as a native |anguage for a non-speech child.
It has an extrenely inportant role in forming child s |anguage concept
which can be later successfully used to read, wite and comunicate
through and suitable aid, with the |anguage of the nornal popul ation.
Students need a lot of training to becone even partially literate.
Cl assical methods of teaching the to read and wite require intensive one
to one interaction between a student and a teacher since the student
needs immediate feedback. This make the task ideally suited to be
conmput eri zed.

It is inportant to enphasize that synbol use is highly culturally bound
and caution is needed about assunptions that can be made regarding
iconicity across cultural and linguistic communities.

The system nust allow an individual or a team of teachers to focus on
content specification and other high level tasks, while developing
cour ses.

Nowadays the wusage of interactive nmnultinmedia is wdely adopted and
accepted for a nunber of software applications. Mreover their diversity,
flexibility and ease of enconpassing many different |earning styles have
made them the nobst favorable anobng devel opers of |earning applications.
However, there is no way of guaranteeing a priori that learning will take
place as a result of using them |In addition various debates take place
whet her and what they nmay have to offer particularly in the fields of
education and training. Hence why evaluation is needed and has to be
identified as an inseparable part of the devel opment process of software
application. The generic nmethodology and the instrunent for evaluating
interactive nultinmedia [Kouroupetroglou, 1995] has been used in the
sof tware devel opnent presented in this paper.

The devel opment of educational resources that can be shared and accessed
froma wide variety of teaching sites has a number of inplications: a)
di fferent resources nmust be capable of being seanmlessly integrated into a
specific teaching package and b) resources nust be sufficient generic to
be interested to those outside the devel opnent team

Adaptation cost, |anguage barriers, cultural differences of educationa

material are very inportant elenents of distribution of educationa

material. Making learning resources nore accessible and flexible are
maj or rationales for world-wide learning [Collins et all, 1996]. The need
for nore efficiency in learning leads to access the educational
information by the teacher. Key factors in this process are:

producti on cost of educational materi al

cost of delivery,

on-time availability and delivery,

availability of training material as independent of time and
pl ace as possi bl e,

mul tilingual support,

reusability.

Al though, quite a few computer systens have been designed to assist in
the teaching of non-orthographic |anguages, they are usually not open
they do not offer reusability and they do not cover any |anguage
[ Kour oupetroglou et al, 1993, 1994].
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Beconmi ng an al phabetic reader is not easy [Ehri, 1993]. The procedure of
teaching a person to conmunicate via a non-orthographic |anguage is much
nmore conpl ex, especially in the first |earning stages [von Tetzchner and
Martinsen, 1992], so that we have devel oped a step by step approach that
follows a nulti-professional approach, which is discussed elsewhere
[ Kouroupetroglou et al, 1990]. Recently researchers have begun to discuss
the possible roles of graphic synbol systems in |anguage acquisition and
| anguage devel oprment [ Gerber & Kraat 1992].

4 System Description

The general architecture of the systemis presented in Fig. 2. The design
of the system has taken into account the general requirenents described
previously. The system constitutes a highly multilingual environnment of
ort hographi c and non-orthographi c |anguages based on multinedia meaning
representations.

The foll owi ng functional parts can be recognized:

» a core database, where the elenents of the neanings and their
mul ti medi a representations are stored,

» a multi-user application for editing the elements of the core

dat abase,

a portable user-specific data base,

an application for accessing the user database,

active server pages for accessing the core database fromthe WAV
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Fig.2: Ceneral architecture of the system

The core dat abase handl es:

a set of |anguage independent neani ngs,

a set of orthographic and non-orthographic | anguages,

sets of text representations of the meanings for each orthographic
| anguage,

a description of each neaning in each orthographic | anguage,

sets of graphic representations of the nmeanings for each non-
ort hogr aphi ¢ | anguage,

one or nore pictures relevant to each nmeaning,

one or nore videos or animations for each neaning

three sets of oral representations of the nmeanings in each
ort hographi c | anguage (spoken representation with male, fenale and
chil di sh voice),

the ononmmtopoetic representation for each meaning.

The system is open and expandable to add new neanings as well as new
orthographic or non-orthographic |anguages along with their nultinedia
representations.

The portable user database in reality is a subset of the core database
devi sed according to the needs of a specific student by the teacher. It

includes only one pair of orthographic and non-orthographic |anguage and
a subset of nmeanings from the <core database, along wth their
representations (Fig.3). The user database can be ported to the persona

computer of a specific teacher or student. Furthernore, the system
incorporates a tool for the semantic grouping of the nmeanings for each
user.
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The regions with the star are the subsets of the
representations of topics, which are
representations of the selected orthographic and
non orthographic languace

Selected
topics

Fepresentations

Fig. 3: Theoretical draft of the user database.

The user interface for accessing the system through the WAWis presented
in Fig.4. In the specific exanple the follow ng selection have been nade:
Ot hogr aphi c | anguage: Engl i sh, Non- or t hogr aphi c | anguage: BLI SS
Meani ng: airplane, Representation: text description
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= Transport vehicle capable of fight, usually canrying many people
ambulance
bed

biscuit
book

box

bread

bus

car

chair

cloud
coffee
camputer

Fig.4: WA access of the system Buttons for nmeaning representations
(fromleft to right): Description, Pictures, Video, Fenmale speech,
Mal e speech, Childish speech, Onomatopoetic, Non-orthographic
representation. The button Description has been sel ected.

5 I npl enmentation issues

The systens has been designed and developed for the MS-Wndows 32
platform A server side approach with Active Server Pages in VBScript has
been used for WW accessing mainly for it offers independency of the
application from the user browser. The web server has been inplenmented
using Mcrosoft Internet Information Server 4.0. WAV pages were designed
and developed with Hone Site 4.0 and MS Front Page 98 along with M
Visual InterDev 6.0. The core database has been designed using ErWn Ver.
2.6 CASE tool and has been inplenented in the MS Access 97 RDBMS.

6 Concl usi on

Wth the advanced of |ICT, learning work in the future can becone
radically different from what it is today for the non-orthographic
| anguages. Wth the use of the system developed in this work teachers
will have an integrated WAV based system to cover various basic
requirements free of those constrains brought by |ocation and operation
platform Qur next step is to evaluate its wusage in a real world
envi ronnent.
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