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Abstract. The project of the Institute of Educational Policy: “Design and De-
velopment of Accessible Educational & Instructional Material for Students with 
Disabilities” in part aims at developing accessible educational material with 
Greek Sign Language (GSL) as the main access mode. Material for GSL teach-
ing as a first language to Deaf children is also under development. Part of the 
project is the development of best practices and standards to be followed in the 
process of designing, developing and documenting GSL material. The study 
and the project results, as well as the proper use of the material will be the main 
focus of an in-service training course for professionals working with deaf  
children. 
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1 Introduction 

In the last decade, since the official recognition of Greek Sign Language (GSL) as the 
first language of Deaf children (Public Law 2817/2000), there has been an expansive 
development of various types of educational material for teaching content subjects, 
including GSL, in the primary and secondary education of the Deaf in Greece.  

Recently (April, 2012) Greece adopted the UN Convention on the Rights of Per-
sons with Disabilities as a public Law (Ν.4074/12). In Article 24, on Education, the 
convention clearly states: “States Parties shall take appropriate measures, including: 
Facilitating the learning of sign language and the promotion of the linguistic identity 
of the deaf community;… and … to employ teachers,  who are qualified in sign  
language [1].  

Universal Design for Learning (“Universal Design” or “Design for All”) fore-
grounds educational practices by creating diverse educational environments, tools, 
educational materials and support services [2].  

The rapid increase in numbers of Deaf students with different and diverse educa-
tional needs in the general school system is a reality requiring new educational prac-
tices. Ensuring equal opportunities and encouraging equal access to knowledge for all 
students, no matter what type of school they attend, is considered a basic and non-
negotiable principle in any democratic society, in order for the education system to 
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play a significant role in mitigating social inequalities [3].  The communicative envi-
ronment for most deaf children in Greece and many other countries, is restricted since 
they are not exposed to quality adult models of sign language communication [4]. 

In the above context, the need of extensive electronic language resources for Greek 
Sign Language (GSL) has increased. Moreover, the necessity of educational applica-
tions together with their implementation in educational platforms has been made clear 
[5]. Besides, in recent years there has been an increasing interest in multimodal inter-
faces regarding human-computer interaction (HCI), [6, 7].   

The curricula development supported by the Hellenic Pedagogical Institute (2004) 
for Deaf students, raise a number of requirements regarding the content, the use and 
the accessibility of educational materials by Deaf students[8]. 

Educational software is an excellent tool for both the student and the teacher, not 
only for learning purposes but also for teaching sign language and teaching with sign 
language. The introduction of such software in the educational process of Deaf child-
ren has been evaluated by the educational community and has proved to be an enjoy-
able and interesting supplement to standard studying practices [7, 10, 14, 12].  

Furthermore, video recording of a translated printed text into sign language in ei-
ther a digital document with a synchronized multimedia content, or books read on 
DVD co-occurring with sign language, are developed in many countries [13, 9]. Sign 
language on the web is becoming a much greater possibility and web-based video is 
more practical for educational purposes. Video web services, such as YouTube, are 
becoming more and more widespread because information presented through sign 
language video increases its accessibility and its usefulness by deaf people [15, 16]. In 
this work we present the methodological approach as well as the relative standards for 
the development of educational and teaching documents for deaf students in Greece. 

2 Method 

For the implementation of this project we have developed a methodology and guides 
for adapting textbooks of all curricular subjects with a concentration on the first two 
grades of primary school level, so that to be fully accessible by deaf students and 
other students with different types of disabilities. 

There is an increasing need to develop educational material both in printed and 
digital form in GSL. The use of suitable digital technology will make school materials 
fully accessible.  

We are developing a dedicated web-based information system to be used for adap-
tation and integration of the educational content in digital environments accessible to 
deaf students as a major implementation tool that complies with all published stan-
dards of accessibility (See Web Content Accessibility Guidelines WCAG 2.0).  

We have chosen to develop the material in both DVD and web designed format 
that have been proven to enhance mental imagery, may be an enjoyable and interest-
ing supplement to standard educational or teaching practices and work well with deaf 
students. We avoided the use of signing avatar technologies based on the quality of 
the natural signing representations they offer. We have followed reported best  
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practices for the production and development, such as: filming strategies, choosing 
signers, sign selections and associations, the process of inventing signs, natural varia-
tions in signs and teacher education and in-service professional development [13, 3, 
15, 17, 18]. 

2.1 Development of Bilingual Applications 

The multimedia electronic form (either in the form of a single DVD copy or a web 
application) combines the presentation of the original printed book in GSL, the text in 
subtitles underneath the presentation of the GSL in the video, as well as the voicing of 
the text by a native speaker. The data in multimedia PDF, video and audio files will 
be available in independent files for multiple uses.  

Major attention has been paid to the relationship between the spoken and the sign 
language text, so that end-products will be used effectively in bilingual educational 
practices.  

The signed text is in accordance with the Greek text at a word, phrase or period 
level. The quality of the text in GSL is the most important aspect of accessibility and 
will also play a key role in the evaluation of the end-product. The translation of a text 
in GSL can be either very close to the original structure or a free translation. Within 
the same textbooks, the authors sometimes either seek for content comprehension or 
put emphasis on learning vocabulary, Modern Greek grammar or on the development 
of phonological awareness. If the objective is to understand the text, then the signers - 
interpreters will follow a more liberal approach. If the objective is grammatical, syn-
tactic or phonological awareness, then interpretation mostly follows the original 
source.  

It is made evident from all the previous productions that signing Greek texts is an 
extremely demanding and difficult task. The signing of the texts was done in coopera-
tion with experienced native signers, deaf tutors or consultants (all fluent in Greek) on 
the one hand and professional interpreters of GSL on the other. These two categories 
of professionals worked collaboratively as a team of bilingual translators. The subject 
knowledge, knowledge of the target group and experience in educational interpreting 
are also important factors and has been taken into account.   

As far as the process of signing Greek texts to GSL is concerned, we have pro-
posed the following methodology. Firstly, the text is divided into smaller sections, so 
that they can be easily memorized and explained in front of the camera. Secondly, the 
interpreter who is a native speaker of Greek translates the text into GSL.  Finally, the 
native signer and the interpreter watch the signed text twice or three times and com-
pare the signed text with the Greek text. It is emphasized that, during the conversion 
of textbooks in accessible educational materials, signed text is crucial because the 
efficiency of GSL is the core of the project. 

2.2 Development of Applications for Teaching GSL 

A large part of the program is aiming at designing and developing two new applica-
tions for both the Kindergarten and for the two first grades of the primary school. The 
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first one involves educational materials for teaching Greek Sign Language (A and B 
grade) and the second learning materials for Greek Sign Language (GSL) readiness 
(Table 1). 

The contents of these applications will be developed in accordance with the objec-
tives of the Greek Sign Language Curriculum for the Kindergarten and the first grades 
of the primary school. Moreover, the organization and structure of the content will 
follow a language acquisition sequence. Besides, the presentation of the application 
contents will be accomplished in a way to facilitate learning of complex concepts and 
generalizations, which are usually difficult for students that do not possess GSL as a 
first language. It will also include illustrations for visual recognition and understand-
ing of concepts, as well as diagrams needed for overall comprehension. 

Another parameter defining the content is that of the lexicon and grammatical 
structures used for the development of multimedia applications. The lexicon and 
grammatical structures should be rich, homogeneous and consistent with that of the 
language textbooks for grades A and B. The objective is to facilitate the learning 
process through comparative teaching practices in the two languages. In this context, 
the creators of the material document the correlations and the potential deviations 
(when required for educational reasons) in the vocabulary and the grammatical struc-
tures between the GSL and Modern Greek language. 

Another factor related to the content of the materials is that they will include addi-
tional references from the Internet in order to raise the students' interests in applica-
tions contributing to maximizing the educational effect. In addition, all material will 
be in a format that can be used by the proposed web based platform for teaching GSL.  

3 Results 

3.1 Educational Material 

The digital educational material is either a bilingual application or an application for 
teaching GSL. We had to cover the communicative needs of young deaf children in 
the nursery and primary school and that of their hearing teachers and parents. The 
materials address all levels from the Kindergarten to the Second Grade of the primary 
school (K-2) (see Table 1).   

3.2 Teacher Training 

Teacher training is a part of any new innovation in the educational practice. Teachers 
have expressed the need of in-service training as an integral part of their daily educa-
tional practice and their career development [19]. We have designed an in-service 
training program that will be implemented for more than 1500 teachers, in the thirteen 
administrative Regions of Greece. Teachers selected for in service training will be 
working with disabled students in either general or special needs schools. The training 
will be initiated when all material is developed and will focus mainly on the use of the 
material. 
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Table 1. Digital educational materials development for deaf students 2011-2013 

 
Title of the 
support mate-
rials 

Target 
Group 

Content 
Means  of 
recording 

GSL 
learning 

1 
Mathematics  
Primary 

Grade A 
Grade B 

Bilingual (Greek -
GSL) application 
(Math) 

DVD 
First, 
second 

2 Language 
Grade A 
Grade B 

Bilingual (Greek -
GSL) application 
(Language) 

DVD 
First, 
second 

3 
Study  of the 
Environment 

Grade A 
Grade B 

Bilingual (Greek -
GSL) application 
(Social studies) 

DVD 
First, 
second 

4 
Literacy  
Anthology 

Grade A 
& B 

Bilingual (Greek -
GSL) Literacy 

DVD 
First, 
second 

5 
Greek Sign Lan
guage readiness 

K-1 
GSL application 
(Language) 

DVD First 

6 
Greek Sign 
Language 

Grade A 
Grade B 

GSL application 
(Language) 

DVD First 

7 

Purchase of 
software  (plat-
form ) for GSL 
digital content 

1-6 All  the above Web based 
platform 

First, 
second 

4 Conclusions 

The Project “Design and Development of Accessible Educational & Instructional 
Material for Students with Disabilities” is fully compatible with the Convention on 
the Rights of Persons with Disabilities. The deliverables of the Project enable students 
with disabilities to be included in the general education system, where they can access 
an inclusive, high quality and free primary education and receive the support required 
in order to maximize academic and social development. Furthermore, it facilitates the 
learning of sign language and the promotion of the linguistic identity of the deaf 
community. The training of professionals incorporates the use of appropriate modes, 
means and formats of communication, educational techniques and materials to sup-
port deaf students effectively.  
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