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Abstract

Language is a very powerful tool for mutual
understanding between people. In the increa-
singly globalized society we live in, there is
great importance and interest in learning lan-
guages other than one’s own mother tongue.
Computer based teaching tools provide a po-
tent medium through which such demand can
be met conveniently. Shikshaka, a computer
based teaching framework was developed for
teaching languages using a dialogue-based an-
dragogy and is aimed to fulfill the above re-
quirement. Effective technological methodol-
ogies were used to develop the system as an
interactive tool using the goal oriented ap-
proach developed by linguistic scholars. We
have used the framework to implement two
scenarios: to teach Tamil using Sinhala and to
teach Sinhala using English. The learner’s
language can be customized with little effort,
while the framework is flexible enough to be
customizable to teach other target languages
as well with some pedagogical input.

1 Introduction

Listening, speaking, reading and writing are four
main aspects of learning a new language. Due to
the increased interest in learning new languages,
language learners are demanding more and more
user-friendly, less disruptive resources to fulfill
this need. Globalization is the main reason for
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the increasing interest in learning second, third
and foreign languages. Ease of travel, advances
in technology, and internationally focused eco-
nomic systems are the benefits which can be ob-
tained through language learning. In addition to
the above, there are other motivating factors to
learn new languages such as understanding alien
cultures, increasing the number of people on the
globe with whom you can communicate, and to
make travel more feasible and enjoyable, among
others (Rane and Sasikumar, 2007). The lack of
knowledge in a second language on the other
hand has been the cause of many misunderstand-
ings and even causes for feuds and wars. Sri
Lanka's ethnic conflict can be argued to have its
roots in language among other factors. No local
language project could ignore the strategic op-
portunity provided by technology to scale the
teaching and learning of another language.

Learning a new language indeed is not an easy
task for most humans. It requires proper guid-
ance and materials. There are various kinds of
materials available for teaching and learning lan-
guages, each using their own pedagogical and
methodological approaches to teach language.
Rane and Sasikumar (2007) showed that, learn-
ing new languages using books, magazines and
courses conducted by the native language experts
are traditional approaches, and that these tradi-
tional approaches do not meet some of the de-
mands of modern life, which require anytime
learning and on-demand learning.

Some of these requirements can be addressed
effectively by developing computer based learn-
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ing tools that can assist people in learning new
languages. Effective use of such technology has
the potential to overcome some of the limitations
of traditional language learning contexts.

In Sri Lanka, effective use of computer tech-
nologies in the language learning process have
not been reported in the literature. Primarily this
is due to the fact that not much research work has
been carried out in this area. Sri Lanka is a coun-
try with a multi-ethnic, multilingual and multi-
script environment. In such an environment,
learning several languages is advantageous and
essential for the entire population. Considering
these and other facts, we mainly focused our re-
search on developing an open-source and custo-
mizable language teaching-learning framework
to develop a Computer Assisted Language
Learning (CALL) tool to teach any (target) lan-
guage using any other (source) language. By us-
ing such a framework and as a proof of concept,
we targeted to develop two language learning
scenarios: to teach Tamil in Sinhala and Sinhala
in English.

The rest of this paper is organized as follows.
Section 2 summarizes the related work in this
area; Section 3 describes the language teaching
and learning concepts; Section 4 describes the
methodology used to build the language teaching
framework; Section 5 describes the design and
implementation of the system; Section 6 de-
scribes the tools were developed using the teach-
ing framework. Finally the paper concludes with
a summary of the current status and looking fu-
ture works.

2 Related Work

There is not much literature available on the use
of CALL tools in teaching non-Latin languages.
Most learning and teaching tools available are
for teaching English as a second language using
proprietary, closed systems.

Vsoft is an educational software development
company in Sri Lanka which produces CALL
software for the use of students who are prepar-
ing for various exams.

In addition to such CD-ROM based tools,
there are some web based tools for teaching Sin-
hala such as Let’s Speak Sinhala, Learn Sinhala
(Nick and Nishanthi, 2008; Vsoft). These are
targeted at helping adults and children (respec-
tively) learn the basics of spoken Sinhala.

CALL tools for other languages such as Indic
languages are available to some extent. Marathi
Tutor is a web-based constructive learning envi-

ronment for teaching spoken or conversational
Marathi. Rane and Sasikumar (2007) showed
that the above framework covers basic vocabu-
lary and construction of simple and compound
sentences, thus enabling the learner to converse
fairly well in common places such as at a bank or
post office.

MarathiMitra (MarathiMitra) is also a com-
mercial web based tutoring system for teaching
spoken Marathi. In this system, the medium of
instruction (source language) is English. This is
neither an open-source nor a content independent
framework.

RosettaStone (Rosetta) is also a commercial
computer based language learning software,
which supports some 20 languages using rich
visual imagery to help students learn and think in
a new language. Even though this tool supports
Indic language such as Hindi, it still does not
support Sinhala or Tamil.

The University of Bologna in Italy has devel-
oped a multimedia framework for second lan-
guage teaching in self-access environments un-
der the DIAPASON project. Tamburini (1999)
showed that DIAPASON enables the teaching of
English to university students up to an interme-
diate level, by building a self-access environment
freely available to learners.

Many existing commercial and proprietary
language learning tools do not support Unicode,
are sometimes complex for non-technical learn-
ers to handle, and most importantly are not based
on language teaching pedagogy. In addition,
most of the above tools are hard-wired for teach-
ing a particular language, and do not provide a
framework for linguists to develop effective lan-
guage learning environments.

3 Second Language and

Learning

Teaching

Second language teaching is a research area of
Applied Linguistics. When someone learns a
language as native in the speech community is
called the language acquisition. Learn a new lan-
guage other than the native we called second
language or foreign language learning. These
two terms can be misleading and it makes sense
by their definitions. For example, Tamil and
English languages are second languages for a
native Sinhala speaker while Chinese and Japa-
nese are foreign languages for them. Similarly
languages like Sinhala and English are foreign
languages for Japanese.

177



In applied linguistics, a broad range of re-
search activities on second language teaching has
been carried out. Pedagogical methodologies
which have been identified in language teaching
and learning were used in developing the Shik-
shaka framework. Contents developed for the
framework are based on the study of second lan-
guage learning pedagogy.

4 Methodology

4.1 Pedagogical consideration

The methodology we used to develop this
framework can be divided into two steps. As the
first step we studied the spoken language teach-
ing methodology by examining the courses
which were developed as textbooks (Gair et al.,
2005; Karunatilaka, 2004; Fairbanks, 1968; Gu-
nasekara, 2008) and computer based educational
systems (RosettaStone, Nick and Nishanthi,
2008). It was clearly identified that the most ef-
fective way of teaching spoken language is
through conversations at general places and situ-
ations such as at restaurants, post offices, police
stations in order to facilitate the more effective
situated kind of learning in adults. This situation
based language learning methodology has been
shown to lead to effective grasping of language
constructs compared to formal abstract teaching.
As the second step we studied how to increase
the interactivity and attractiveness of the lan-
guage tools and how to implement functionality
for this within the framework. It was clearly
identified that the use of real still images, cal-
louts and audio files will increase the above two
factors. Callouts were used to display the phonet-
ic representation of utterances and are aimed at
helping users with pronouncing words of the tar-
get language.

The framework has been designed in such a
way that language teachers can add contents to
the grammar section of the framework according
to their preferences. In addition to the above,
three types of exercises were introduced to prac-
tice the learning which gain through the lessons.
It includes two word matching exercises and one
sound matching exercise. Sound matching exer-
cises are used to help learners identify words and
pronunciation, while word matching exercises
are used to help them identify different word
classes.

4.2 Technical consideration

Our research identified that most of the frame-
works and tools have some deficiencies such as

embedded content (i.e. content is hard-wired
with the framework and they cannot be sepa-
rated), non localizability, platform dependency,
lack of Unicode support and difficulties of add-
ing and modifying content.

Our research proposed a solution to address
the above deficiencies and provide users with
multimedia rich interactive language teaching
environment. This is primarily achieved by sepa-
rating the course content from the framework.
XML technology was used to keep the course
content independent so that the tool can be easily
adapted and localized for the other languages and
cultures. The framework also facilitates the
changing of the sequence of lessons as required.

S Design and Implementation

The content management framework and the user
interfaces of the system are implemented using
Adobe Flash technology. Flash provides state-of-
the-art rich Internet application technology for
developing interactive media rich tools over the
web. ActionScript was used for communication
between user interface and XML files in devel-
oping the on-demand loaded content for the flash
application. The choice of Flash enables the deli-
very of an efficient, lightweight, platform inde-
pendent, multimedia rich and web-enabled sys-
tem. Proposed combined architecture which
combines both Flash objects and XML files pro-
vides a flexible way of adding and deploying
fully customizable content (lessons) rapidly. One
important gain in using this combination of tech-
nologies was that it was able to overcome the
issue of flash’s lack of support for Sinhala Un-
icode rendering. This benefit accrue to any new
language which involves complex scripts which
are currently not supported by flash.

Since XML stores the information in a more
accurate, flexible and adaptable way, the XML
technology was used to hold data for the frame-
work and maintain the structure of the data. The
use of XML makes the content of the framework
more readable and more extendable. Each type of
course contents is organized in one or more
XML files. The framework is engineered in a
manner so that it can be readily customized for
teaching other subjects in other languages.

Each of the lessons which include dialogues,
the grammar and exercises can be separated into
chapters from 1 to n. The Shikshaka framework
was developed to support any number of sections
(referred to as chapters) and is flexible enough to
extend itself to be used by any two languages.
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Each chapter (i.e. chapter folder) contains dialo-
gue, grammar and exercise folders (Figure 1) and
each folder type has its own file structure. Sepa-
rate XML files are maintained inside each folder
to reduce the complexity of the framework.

5.1 Dialogue

The framework is designed to use images, voic-
es, text and callouts to make the dialogues more
attractive (Figure 2). Users can customize these
features according to their requirements.

Images: Since Human expressions can be
shown clearly by using digital photographs we
used digital images for conversations. The
framework supports for still images with
1024x768 resolution and most of image file for-
mats such as .JPG, .PNG and etc.

Voices: Exact pronunciations of words of both
target language and source language are given by
pre—recorded voice clips. Popular audio formats
like .mp3, .wav and etc. can be used for voice
clips. Name of the file, wave format and file path
of voice clips can be changed by editing the
XML file.

Text: Three types of texts are shown namely;
text in target language script, text in source lan-
guage script and the pronunciation of target lan-
guage’s words in transliterated form. All these
features can be customized as user preferred.

Callouts: Callouts are used to show the text
which mentioned above in an attractive way to
the users. By editing the XML file, callout posi-
tions (x and y coordinates) and size of the callout
can be changed.

XML file (dialogue): We designed an XML
file for conversations (Figure 3) and maintained
XML files for each and every conversation sepa-
rately. It includes source language text, translite-
rated text, target language text, font sizes, font
colors, font names, coordinates of the image file,
size and name of the image, names of the source
and target audio files, name of the callout and
etc.

5.2 Grammar

The grammar being used in the dialogues can be
elaborated in the grammar section by adding the
relevant grammar in to the framework. The
framework was designed to add titles and de-
scriptions related to the title as two separate
XML files and a separate cascading style sheet
(CSS) was designed to handle the formatting of
contents inside the XML data file.
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Figure 1. Main folder structure of the framework.

Dialogue

Callouts

Images

Voice 1

Voice 2
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(XML file)

User Interface set-
tings (XML file)

Figure 2. Structure of a dialogue.

<person name="8©¢">
<img x="0" y="10" height="768" width="1024" src="Pic_l.jpg" />
<audioclip lang="ta" src="vimal 1.mp3"/>

<audioclip lang="si" src="vimal_s_1.mp3"/>

<callout>
<img x="560" y="200" height="190" width="220" src="e3.swf"/>
<text lang="ta" x="585" y="228" height="100" width="200"
fontname="Malithi Web" fontsize="35" fontcolor="0x0000FF">
oTeiTe QMBS ?</text>
<text lang="tr" x="585" y="258" height="100" width="200"
fontname="Malithi Web" fontsize="30" fontcolor="0x000000">
53D @O ?</text>
<text lang="si" x="585" y="288" height="100" width="200"
fontname="Malithi Web" fontsize="30" fontcolor="0xFF0000">
@®»0o; Bewsien?</text>
</callout>
</person>

Figure 3. XML structure for dialogue.



5.3 Exercises

The framework has designed to include relevant
exercises of a particular chapter into the exercise
section. Contents of the exercises are kept in
separate XML files and three mapping exercises
were designed as mentioned in the methodology
section. To increase the attractiveness of the ex-
ercises, animated gif images were used to indi-
cate correct and wrong answers.

6 Experiments

Two CALL scenarios were developed using the
Shikshaka framework to teach Sinhala through
English and Tamil through Sinhala. Figure 4 and
Figure 5 show screenshots of the front page of
the two case studies (refer Appendix A for ex-
amples of the user interface design of these
courses). Developers or language teachers can
use the Shikshaka framework to design the lan-
guage learning tools conveniently for any target
language using a source language.

. Let's Learn Sinhala ..

Chapter 03

Conversation between Two University Students

Figure 4. Sinhala learning tool.

i, BOHBRS DG COBE .

BoddS ececonn D BEHED ©m 6@iemcs gud mS D BotNEns.

Figure 5. Tamil learning tool.

These two scenarios were released under
Creative Common public licensing (attribution,
non-commercial and share alike) category. Sam-
ples of both tools were distributed freely in CD
format especially in exhibitions and workshops
to get feedback from users. School teachers have
recommended distributing these tools through
the school network as students can be motivated
with IT enabled teaching methods. In addition to
the above, both courses are publicly available at
http:/fwww.e-learning.lk/vle/course/. The courses
are meant to be facilitated by a teacher, but may
also be used for self-learning by the disciplined
user. The full content together with the source
code and documentation will also be available
for download from the www.ucsc.lk/Itrl

7  Conclusions and Future Work

The Shikshaka framework was developed to ad-
dress the problems identified in section 4.2 of
most teaching tools being proprietary and hard-
wiring content with framework. Two language
learning courses were developed for teaching
Tamil through Sinhala and Sinhala through Eng-
lish as a proof of concept for the framework.

Plans are underway to distribute the two
courses in CD/DVD format in addition to their
access through the web. Controlled offering of
the courses are also planned in order to solicit
feedback in order to evaluate the effectiveness of
the framework and pedagogy. In addition to the
above there is some demand to include an evalu-
ation system to the framework for each lesson as
well as revision exercises after each five chap-
ters.

Moreover, it is expected to provide a more
convenient content entry method for the frame-
work without the need for editing coordinates
and sizes of the XML data. This will help to im-
prove the user-friendliness of the framework.
Finally the Shikshaka framework will also be
extended to support levels of study.
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Appendix A. Design of the tool

Figure 8. User interface - Exercise

The Sinhala learning course consists of 15 chap-
ters while Tamil learning tool consists of 25
chapters. Each chapter contains a dialogue, a
grammar and an exercise. Figures 6, 7 and 8
show the designed user interface for dialogue,
grammar and exercises respectively.
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