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Abstract 

Here we present how Greek Sign Language (GSL) has provided content to various functionalities of the Information System PYLES, 
a management system for on-line lessons, designed to support accessible asynchronous e-learning by addressing learning needs of 
students with various communication capabilities and needs, at the Technological Educational Institute of Athens (TEI-A). In order to 
meet native signers’ student needs, the platform has incorporated descriptions in GSL of various lessons in the curriculum, as well of 
administrative forms and documents. However, the most useful tool for the student community has been a bilingual on-line lexicon 
which provides both general purpose content and domain specific terminology glossaries. The major characteristic of this tool is that it 
allows for content enrichment via crowd sourcing, which, hopefully, proves to provide a satisfactory solution in respect to terminology 
gaps often noticed one major difficulty in of deaf individuals’ education. 
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1. Introduction 
In many occasions there has been made reference to the 
difficulty deaf individuals are confronted with when they 
need to access a written text (Chamberlain et al., 1999; 
Leigh & Andrews, 2017; Ghari, 2016). This phenomenon 
becomes more acute in the context of Higher Education, 
where students are constantly in contact with written 
material, very often even written in another language than 
the one of their hearing environment. 
Furthermore, terminology related issues are known to be 
observed in all cases, where a new term or a set of new 
terms created within a specific language system, need to 
be transferred to some hosting language system. 
Although this problem has been well observed and 
transfer procedures are described in detail in a series of 
ISO recommendations (ISO/R 704, 1968; ISO/R 1087, 
1969) and their updates (ISO 704, 1987; ISO 1087, 1990; 
ISO 1087/1, 2000) since mid 90’s, the whole process of 
terminology transfer and validation is a difficult one and 
very few terms end up to be widely incorporated in the 
linguistic reality of the active language domain users. 
This paper presents how Greek Sign Language (GSL) is 
incorporated in the educational material provided to deaf 
students of the Technological Educational Institute of 
Athens (TEI-A) via  PYLES Information System, a 
management system for on-line lessons, designed to 
support asynchronous e-learning. 
Besides the use of GSL video for the presentation of 
administrative forms and documents, the following 
sections will deal with demonstrating how accessibility to 
educational content is supported, focusing on an on-line 
lexicon that encounters a general purpose bilingual 
dictionary for the language pair GSL-Greek and a number 
of terminology glossaries from the scientific domains 
taught at TEI-A at an open environment that allows for 
contributions from different categories of users in a crowd 
sourcing appeal, targeting to resources enrichment, 
following a validation protocol that ensures quality 

control of the newly added lexical/ terminological items.  

2. PYLES Information System 
Architecture 

The Information System PYLES is a management system 
for on-line lessons, designed to support accessible 
asynchronous e-learning, addressing learning needs of 
students with various communication capabilities and 
needs at the Technological Educational Institute of Athens 
(TEI-A). It, thus, exploits both up-to-date assistive 
technology software and content presentation in various 
forms.  
The platform has been used as the basis for the 
development of an active repository of multimodal 
educational resources, also incorporating a terminology 
section that entails domain specific terminology 
glossaries and a general purpose bilingual dictionary for 
the language pair GSL-Greek. 
The platform provides advanced customization options 
according to user needs (Fig. 1) but also a collaborative 
environment for the support of teaching and learning 
processes (Šumak et al., 2011).  
The information system 1  is built on the open code 
platform Open eClass2, a free e-learning platform that has 
actually been enriched with tools and functionalities 
which allow extended accessibility regarding both the 
environment and the educational content (Efthimiou et al., 
2015).  
The GSL terminology environment allows for the creation 
of different glossaries directly by their users, where GSL 
signers are invited to upload their suggestions for various 
terms under specific quality control conditions as 
presented in section 2.2.  
 
 

                                                           
1 http://eclassamea.teiath.gr /. 
2 http://www.openeclass.org/. 
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Figure 1: PYLES platform main page with activated navigation information in GSL and user login window. 

Two types of terminology resources are available to all 
users:  

a) Terms created and validated according to ISO 
provisions (ISO 704, 1987; ISO 1087, 1990; ISO 
1087/1, 2000), 

b) Terms collected via crowd sourcing. 

For the search and presentation of lexical items (general 
purpose lexicon or terminology), the user, after logging in, 
may select the domain of his/her interest from the list in 
(Fig. 2) and then typing his/her wished item in the search 
box. 

 
 

Figure 2: Selection of terminology domain from a list for 
the search of a term, when GSL presentation mode is 

activated. 

Another option is to search an item from an alphabetically 
ordered list (Fig. 3). 

When in alphabetical search environment, the user is 
provided also with various statistics such as “latest 
entrances” and “highly scored entries”, along with other 
crowd sourcing and lemma related information such as 
the language domain the lemma belongs to, the date of its 
addition and the language(s) in which it is available. 

Accessibility of content at PYLES has been supported by 
exploiting language based assistive technologies which 
involve implementation of a synthetic voice facility for 
the accessing of written content across platform by users 
with vision problems, along with incorporation of the 
GSL tools presented here to support GSL signers use the 
platform.  

 

Activation of all accessibility facilities is subject to 
customization, according to specific user needs and 
preferences. 

 
 

Figure 3: Alphabetical search option. 
  

Regarding overall customization options intended to 
serve GSL signers’ needs (Dimou et al., 2014), the 
platform incorporates:      

-     Selected lesson presentations in GSL on the basis 
of deaf students’ preferences regarding the 
curriculum offers,  

-      An on line bilingual dictionary of general 
purpose lemmas for the language pair 
GSL-Greek,  

- Online terminology glossaries which provide 
terminology items presentation options in GSL, 
Greek and English,  

- Administrative form related information in GSL. 
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3. Terminology Resources at PYLES 
Platform 

Conceptualization of terminology is a major factor for 
acquiring new knowledge and also a prerequisite for the 
production of new knowledge within a scientific domain 
(Sager, 1994). In this respect, terminology is of major 
importance in the framework of scientific education and 
vocational training.  
However, when investigating the availability of 
terminology in various SL national systems, one 
discovers a critical gap that directly affects deaf students’ 
integration to productive higher education communities. 
This situation is due to a twofold problem. On the one 
hand, introduction of new terminology lists to a linguistic 
system by following international standards is a difficult 
and time consuming task that requires dedicated 
involvement of relatively big groups of experts for a 
considerably long period. On the other hand, deaf 
students/scientists usually need to acquire the 
terminology of their domain of expertise by accessing 
written texts in English. This task sets an extra burden for 
everyone been raised in a non English speaking 
environment, in addition to the generally recognized 
difficulty a considerable number of deaf individuals face 
with accessing written information. 
At PYLES platform, since the major goal has been to 
support educational activity, it has been necessary to cope 
with the terminology lack problem. Thus, two options of 
terminology list creation have been adopted: (a) by 
gathering existing term collections created according to 
ISO recommendations, and (b) by provision for a crowd 
sourcing activity in respect collecting not yet fully 
validated (ad-hoc) terms, which, however, are actively in 
use within domain specific user communities. 

3.1 Terminology Creation According to ISO 

Recommendations 

The procedure, as foreseen by the various ISO 
recommendations and their updates relating to 
introduction of existing terminology into a new language, 
involves a series of steps associated with different tasks 
performed by working groups of experts and groups of 
members from the receiver language community. 

More specifically, in step 1, a group of experts, composed 
by individuals with long experience of work within a 
given domain, examine the related terminology glossary 
and propose a translation for each new terminology item. 
This translation must be representative of the conveyed 
knowledge, be accepted by the technical user community, 
but also it must follow the rules of the receiver language 
as regards new lexical item formation mechanisms 
(Gruber, 1993; Katsoyannou & Efthimiou, 2004). These 
requirements make it necessary to include theoretical 
linguists and lexicographers to terminology translation 
proposing groups.  
In step 2, the list with the experts’ proposal is sent to an 
extensive working group consisting of representatives of 
user communities, in order to be checked. This second 

working group is obliged to return the list with markings 
for “acceptable”, “rejected”, “needs correction”, “new 
proposal” for each terminology item undergoing the 
validation process. 

 
 

Figure 4: Term presentation window at TEI-A platform. 
 
In step 3, the proposing group of experts incorporates the 
user community’s suggestions and delivers the term list 
again for a second validation process. 
Step 4 is the final state of a term validation process, if the 
user community group accepts the translation as an 
integral part of their language. 
Steps 2 to 4 may be iteratively repeated as many times as 
needed in order for a term translation to be validated and 
accepted. 
As regards terminology in the TEI-A platform, the 
glossary of basic computer use terms has been translated 
to GSL following the above described procedure, where 
initial suggestions have been gathered from deaf experts 
teaching Introduction to Computer Use classes for several 
years. Their initial video recorded glossaries have been 
discussed among members of native GSL signers’ 
community for a long time and in a number of iterative 
sessions for steps 2 to 4 of the validation procedure before 
unanimous agreement was succeeded and the term 
collection was acquired in its final form (DIOLCOS, 
2006).  
But terminology items, in order to serve knowledge 
transfer, need also to be associated with a number of other 
types of information which clarify their meaning within a 
specific domain of use. Such information incorporates the 
term equivalent in other languages, a term definition and 
explanatory visual material like pictures, diagrams, 
drawings, etc. Of equal significance is reference to the 
source of information accompanying each term. 
For the creation of the terminology presentation window 
at the TEI-A platform, we have taken all these parameters 
into account, emphasizing on the platform’s educational 
dimension (Efthimiou & Fotinea, 2007; Efthimiou, 2008; 
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Fotinea & Efthimiou, 2009; Fotinea et al., 2012). All 
information display options relating to a specific term that 
are available to the user, are depicted in Figures 4 to 6. In 
(Fig. 4) the encircled information accompanying the term 
display in GSL refers to (i) the Greek equivalent term and 
the language button, presenting the term equivalent in 
more languages as i.e. English, both centered at the top of 
the window, (ii) the senses associated with the displayed 
form in the next line, and (iii) the source database of the 
displayed information underneath the video window, 
which in this case is the term “computer” in GSL and 
derives from the ILSP repository as indicated by the 
institute’s logo. 
In (Fig. 5), the definition of the term is the main displayed 
element. In this case, the source of the displayed 
information is the Greek Wikipedia, while other displayed 
information identifies the person who entered the 
definition and the time of creation of the displayed 
information. 

 
 

Figure 5: Term definition presentation. Encircled is 
information about time of make and creator of entry, as 

well as its source.  

The encircled icons at the top left side of the window 
indicate the options for the means of information display 
related to the chosen term, which are available to the user, 
where blue color indicates the currently chosen option. 

In (Fig. 6), the display option is selected, which provides 
visual support material for the comprehension of the term. 
Furthermore, the “more languages” button (globe icon) 
placed next to the Greek term equivalent is also selected, 
displaying the term equivalent in English. The at least 
trilingual association of each term (GSL, Greek and 
English) has been considered necessary, since students at 
Greek universities very often need to consult bibliography 
written in English language. In the (Fig. 4) example the 
central explanatory icon source is again the Greek 
Wikipedia. 
This terminology collection is also used as a pilot for the 

validation of terminology collections in other scientific 
domains when translated to GSL, since crowd sourced 
terms are in most cases characterized as ad hoc terms.  

 
 

Figure 6: Visualization material associated with the term 
“computer” is selected.   

3.2 Terminology Collection via Crowd Sourcing 

Ad hoc terms are those terms translated into a receiver 
language but not yet undergone the full validation process. 
Most commonly, ad hoc terms are created within small 
user groups to serve specific communication needs within 
these groups. In many cases and for a considerable time 
phase, there may co-exist parallel versions of ad hoc 
translations of the same term used in the literature as they 
derive from different micro-environments, like, for 
example, different laboratories or university departments 
in the same national language environment. 
This fact alone is a strong deviation from the definition of 
what a term is, where unique and unambiguous reference 
are major term properties (Wüster, 1979). 
This phase corresponds to step 1 of the validation 
procedure referred to in section 3.1, and also is the 
environment from which most usually crowd sourced 
term collections derive. However, terms collected within 
this framework still may prove of great value, especially 
when the need for knowledge communication and 
understanding is critical as in the case of educational 
material for deaf student integration in a mainstream 
university or vocational training environment. 
As regards the TEI-A platform, the crowd sourcing option 
has been a design prerequisite (Tedjamulia et al., 2005), 
(Wang et al., 2012) aiming to activate volunteers towards 
the target of collecting as many terms as possible from 
different sources, in order to facilitate deaf students’ 
integration into the academic environment (Tausczik et al., 
2014). 
Thus, the platform accommodating the lemmas from the 
general purpose language sector along with the various 
terminology collections has been designed to be open to 
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crow sourcing activities (Doan et al., 2011) for 
enrichment with new lemma entries.  
Following the main Open eClass pattern, three basic user 
roles are supported:  

i. Student,  
ii. Instructor, and  
iii. Administrator.  

Individuals from these three categories have equal access 
rights as regards viewing of educational material, but they 
also have scalable rights in respect to adding material to 
the platform. Moreover, the platform also supports special 
intermediary roles such as “administrator assistant”, 
“user administrator”, “group leader” and “visitor”.  
These roles serve, among other functionalities, the goal 
for lexical material enrichment through crowd sourcing 
(Sun et al. 2012).    
Authorized users may enter new terminology items 
including the term definition and the whole scale of 
supporting multimedia material (icons, video, text etc), 
and they can modify or completely delete entries.  
Non authorized users may equally propose new 
terminology items, being allowed to provide all types of 
material associated with a term. For security and quality 
control reasons, however, the items added by non 
authorized users do not become automatically visible to 
the whole user community. 
Every new addition needs to undergo quality control for 
content and media (i.e. video quality) before becoming 
available to the platform user community. Thus, only 
authorized users, including domain experts from the GSL 
signers’ community, can validate terms suggested by non 
authorized users and make them visible to the whole user 
community. It should be mentioned that in this case 
validation does not correspond to the ISO prescribed 
procedure, since there is no possibility to go through all 
term validation steps as foreseen. However, control is 
performed for content by native GSL signers who are 
members of the TEI-A community. 

The overall terminology enrichment actions open to 
crowd sourcing initiatives incorporate: 

1. New lemma or new sense entry 

2. Modification of a lemma or a sense 

3. Validation of a proposed lemma sense  

4. Communication or hiding of a lemma sense or a 
lemma description  

5. Linking of a lemma with a lemma in a different 
language (Greek and/or English) 

 

 

 

 

 

Figure 7: Educational content accessibility support buttons 
available throughout navigation. Encircled the lexicon 

activation button. 

 

All information gathered as a result of the above actions is 
easily accessed via the graphical user interface (GUI) 
within the lexicon window of the platform. The lexicon 
window may be activated at any point of the navigation 
process by clicking on the “book and lens” button (Fig. 7). 

4. Conclusion  
Here we presented an approach to supporting access of 
Deaf students to university level educational material via 
incorporation of GSL elements in a content presentation 
platform that incorporates elements which serve Access 
for All principles. GSL video presentations of various 
content parts are supplemented by a lexicon environment 
incorporating a bilingual general purpose dictionary for 
the language pair GSL-Greek, and a number of trilingual 
(GSL-Greek-English) terminology glossaries aimed to 
support written text understanding. For the enrichment of 
the terminology glossaries available in GSL, the platform 
has been implemented following an open design that 
targets to raising contributions via crowd sourcing.  
Since terminology translation validation is a complicated 
time and human resources consuming enterprise, crowd 
sourced enrichment of existing resources seems to 
provide a solution to the severe problem of lack of 
educational aids in GSL, despite the discussion on ad hoc 
term status and the more general questioning of crowd 
sourcing effectiveness (Zhao & Zhu, 2014) after the first 
period of vast expansion of crowed sourced information 
collection. 
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