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Abstract 

Preservation of an endangered language is an important and difficult task. The preservation pro-
ject is proposed to include documentation, archiving and development of shared resources for the 
endangered language, with an underlying goal of language revitalization among the younger genera-
tion. In this paper, we propose a framework that connects three different tasks related to language 
documentation: language archiving, language processing and creating e-learning materials. We are 
using this framework to document and produce e-learning materials for the Taiwanese aboriginal 
language Yami.  The proposed framework has the potential to become an effective tool for docu-
menting and developing e-learning programs for other endangered languages in Asia.  

1 Introduction 

The impact of globalization and urbanization has caused the extinction of many aboriginal lan-
guages on our planet. This language death process not only reduces the number of native languages 
but also wipes out the cultural heritage connected with those languages (Xu 2001). Therefore, preser-
vation and archiving of these endangered native languages is both vital and critical. Many projects 
around the world are seeking to preserve endangered native languages (e.g., Lublinskaya 2002; Psutka 
2002).  

 
The attempt to preserve an endangered language includes several steps: documenting and re-

cording the oral and written literature, compiling the grammar and a dictionary of the language, and 
annotating the documentation related to this language. It is also important to find an effective ap-
proach to teach the endangered language to the ethnic group using the language, particularly to mem-
bers of the younger generation.  Although in East Asian countries these young indigenous people 
often live in urban areas without any connection to their place of origin, many have easy access to 
internet technology.  This could be used to provide a link to their ancestral language and culture, but 
too often the internet, like the culture around them, provides access only to the dominant language. 

 
According to a study by Whaley (2003), the important factors required to help an endangered lan-

guage survive include: 
1. a well developed preservation and maintenance program for the language; 

                                                           
1 The preliminary version of this paper was presented at the ALR workshop, Jeju Island, Korea (Yang & Rau 2005). We are 
also thankful to the helpful suggestions and comments from three anonymous reviewers.  
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2. use of information technology in the preserving project; 
3. a new world order, especially economic and political shifts; 
4. an environment for learning and exploring the language. 

Thus it is important that an endangered language preservation and documentation project be carefully 
and comprehensively planned. This project needs to take advantage of state-of-the-art technologies 
and establish an environment conducive to learning.  The goal of our project is not only to document 
and archive the endangered language, but also to develop an environment that fosters learning of the 
language. 

 
The endangered language under study is Yami, a Philippine Batanic language, spoken by less than 

4000 people. As a Philippine language, Yami displays the typical Philippine “focus” system. The verb 
form changes to reflect the semantic role of the “Subject” of the sentence: Agent, Patient, Location, and 
Instrument/Benefactive. Yami affixation manifests the three features characterizing Agglutinating Languages: 
(1) a word consists of a root and several affixes, (2) the root and affixes are relatively easily separated, and 
(3) each affix generally has only one meaning (Rau & Dong 2006). According to Rau’s (1995) sociolin-
guistic survey on Orchid Island, Iraralay is the only community of the six villages on the island where 
children still use some Yami for daily interaction.  Although Yami has been offered as an elective in 
elementary school since 1998, Yami is gradually being replaced by Mandarin Chinese.   

 
In this paper, an integrated framework for building an e-learning environment by using the digital 

archiving of the endangered language is proposed. Our targeted learners at the initial stage of the de-
velopment are Chinese university students learning Yami as a second language in Taiwan (Rau, Yang 
& Dong 2006) with the ultimate goal of reaching Yami youngsters who do not live in their language 
community.  Although the complete work of documentation will take many years, the Yami language 
is in danger of being lost due to contact with Mandarin Chinese and migration out of the community. 
Therefore, we have developed a strategy to make language items available in learning materials as 
soon as they have been collected, taking advantage of information technology and computer network-
ing. Using these technologies we have developed an integrated platform for documenting, processing 
and learning that will help both Yami youngsters and other students taking Yami as a second language.   

 
 The collection of the Yami language data began in 1994. The second author collaborated with a 

Yami consultant to develop an extensive corpus, which has been the basis of extensive research on the 
language. The framework proposed in this paper is being used in an ongoing grant-supported project 
for archiving and documenting the Yami language (ELDP, MDP0114). The first materials archived 
included 20 narratives, a reference grammar, and trilingual dictionary with 2000 entries (Rau & Dong, 
2006), and multimedia pedagogical materials (Rau et al. 2005).  We are now collaborating with local 
consultants to document daily conversations, business transactions, festivals, and ceremonies. The 
topics were selected based on consultation of previous research on Yami ethnography, and are de-
signed to meet the standards stipulated by the R.O.C. Ministry of Education for developing Austrone-
sian teaching materials in Taiwan. The topics are closely related to those selected for inclusion in four 
volumes of Yami multimedia teaching materials the second author is currently developing. The Yami 
digital archiving and the Yami e-learning conducted under the proposed framework are available at 
the following web sites: http://yamiproject.cs.pu.edu.tw/yami/ and http://yamiproject.cs.edu.tw/elearn/.   

 
Currently there are nearly 30 ongoing endangered language documentation projects in the Asia and 

Pacific Areas. These projects are mostly supported by governmental researching funding or interna-
tional grant organizations, such as ELDP and DoBes. The first digitalizing project on Formosan lan-
guages, i.e., the Formosan Language Archive at Academia Sinica, has produced the first online 
Formosan corpora (Zeitoun et. al. 2003, Zeitoun & Yu 2005).  Most projects aim to create shareable 
endangered language resources. Many studies have provided valuable guidance for language docu-
mentation (Bird & Simons 2003a, Bird & Simons 2003b) and development of multimedia learning 
materials (Csató & Nathan 2002).  However, to our knowledge, no study has attempted to provide an 
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integrated conceptual framework for the whole process from documentation to e-learning of endan-
gered languages. It is this gap that the current research aims to fill. In this paper, we describe the col-
laboration between linguists, computer scientists and the ethnic community to create a framework for 
developing e-learning materials based on endangered language documentation. We believe this pro-
posed framework will serve as an important guideline for future projects on digital archives of endan-
gered languages.  

 
This paper addresses the needs of a field linguist who has collected some endangered language 

materials from an indigenous community and intends to establish a shareable language resource via 
the internet. In the following discussion, the steps are provided for transforming the linguistic field-
work of the documentation project into e-learning materials. Section 2 illustrates the proposed frame-
work and gives explanations of our design. Section 3 discusses the roles of the three different groups 
of participants collaborating in the endangered language documentation project. Section 4 is the con-
clusion. 

   

2 An Integrated Framework for Developing E-learning Materials of Endangered Lan-
guages  

In this section, we describe the proposed framework and the connections between endangered lan-
guage documentation and e-learning development. The endangered language documentation project is 
considered an important step for language revitalization. The purpose of documentary linguistics, as 
stated in Himmelmann (1998), is to collect comprehensive records of the endangered languages. 
These records can support different linguistic research and can be used as comprehensive descriptions 
of the endangered languages. With the help of computer-related technologies, linguists can use digi-
talization and computerized tools to preserve and manipulate this documentation. The documentation 
project can produce a detailed and well-documented database and even web pages for endangered 
languages. Many endangered language documentation projects have created a comprehensive lan-
guage database which can be accessed via internet. Revitalization of endangered languages is more 
difficult to achieve, however, and faces many challenges. In particular, it is very expensive to create 
learning materials for the endangered languages in the dominant language environment.  For example, 
the Formosan Language Archive at Academia Sinica has not reached its goal of developing a peda-
gogical tool due to lack of funding (Zeitoun and Yu 2005: 168). In comparison with print materials, 
computer mediated technologies such as multimedia and the use of interactive web technology can 
create a relatively inexpensive yet advanced tool for learning of endangered languages (Eisenlohr 
2004). 

 
Successful development of multimedia learning materials for endangered languages requires many 

different domains of knowledge: linguistics, information technology (IT) and indigenous knowledge 
of the endangered language community. Many studies have indicated the importance of community 
involvement in the development of multimedia learning materials for the endangered languages.  
Csató & Nathan (2003) showed the participation of the local language community in developing a 
multimedia CD-ROM for the Karaim of Lithuania produced high quality learning materials. Similarly, 
the assistance of Yami consultants on the Yami documentation project has been vital to production of 
complete and useful Yami language e-learning materials.  

 
The IT professionals who participate in the endangered language documentation and e-learning 

development project not only give assistance and technological support to the documentary linguists 
but must collaborate with other team members closely. Our experience showed that the knowledge of 
the IT professionals convinced the Yami community members that e-learning and multimedia tech-
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nology could help Yami learners achieve competence2. As a result, the Yami community members 
started to show interest in developing e-learning materials for their language. The design of our e-
learning program for the endangered language is tied to the results of the language documentation 
project and integrates related multimedia content using IT technology. For example, several dialogues 
of the language lessons and the learning activities have been constructed based on the documented 
narratives. The cross-disciplinary team members have worked collaboratively to develop e-learning 
programs for the endangered language. 

 
Incorporating all these elements, an integrated framework for developing an e-learning program 

for an endangered language is illustrated in Figure 1. In this framework, language documentation and 
e-learning programs are two separate modules. The language documentation module has two phases: 
preparation and digitalization. The e-learning programs module also has two phases: program devel-
opment and program deployment. Each phase has two to three conceptual sub-phases representing the 
work to be completed. Below the two modules are the three groups of participants in this framework. 
Each group of participants has their own domain of knowledge and assigned tasks. 

 
The proposed framework focuses on describing the relationships between language documentation 

and e-learning program development. As we believe an e-learning program for the endangered lan-
guage will be a useful tool for revitalizing the endangered language, it is important to plan and pre-
pare the e-learning programs at the earliest step of the language documentation project. Collaboration 
of the three groups of participants will yield the best e-learning program.  

 
The following subsections describe each module of the framework. 

 

 
 
Figure 1 Framework for Endangered Language Documentation and e-Learning Development 

 

2.1 Endangered Language Documentation Module 

 

                                                           
2 We led a workshop to promote Yami e-learning in April 2006 on Orchid Island and received positive feedback from the 
local participants.  
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If the documentary linguist in an endangered language documentation project accepts e-learning as 
an objective of his/her project, how does s/he proceed? Clearly, digital archiving of language docu-
mentation is different from traditional documentation projects. The multimedia digital archiving in-
cludes both texts and the multimedia data related to the corpus. For the multimedia data, all formats, 
including recordings, video clips, images and animations, are considered. Since the amount of multi-
media data is very large, how does one decide which is to be used in developing the e-learning pro-
gram for the endangered language?  Furthermore, considering that developing multimedia learning 
materials is very expensive and time-consuming (Nathan 2004), how can one find sufficient funding 
for e-learning? After the corpus of an endangered language is built, how are the e-learning programs 
created from the language corpus? How does the linguist collect more suitable corpora for improving 
the multimedia learning materials?  

 
The following paragraphs attempt to address the above-mentioned questions. We begin by discuss-

ing the two phases in language documentation. 

2.1.1 Preparation Phase 

The preparation phase involves organizing a team for the language documentation and finding fea-
sible methods to develop an e-learning program. Designing the multimedia learning materials for the 
endangered language is probably a new idea for all the participants involved. Hence, the collaborative 
tasks at this stage may include the following: 

 Collecting information about the internet infrastructure in the indigenous community: Many re-
gions in Asia have access to the internet in different bandwidths. The team should work together 
to find out whether or to what extent internet is available in the indigenous community.  

 Developing a prototype or preliminary presentation of the e-learning programs: The team works 
together to develop a visual sketch of the e-learning program. 

 Listing available resources: The team searches for possible resources and funding to support the 
development of the e-learning programs. 

 Delivering the e-learning development plan: The team works together to decide on a draft plan 
and timeline for developing the e-learning programs. 

In summary, the preparation phase aims to mobilize a project team. The project leader should adapt 
the list of the collaborative tasks and information needed to suit the particular context. 

2.1.2 Language documentation phase 

The language documentation phase is the core of the endangered language project. Many studies 
have described the practices, software tools, metadata and digital archiving involved (e.g., Bird & 
Simons 2003a, Bird & Simons 2003b, Himmelmann 1998). Here, we focus on describing those tasks 
and contents that are helpful in developing e-learning programs for the endangered languages. As in 
the preparation phase, there are several important tasks of the language documentation phase that 
should be jointly carried out by the three groups of participants:  

 Defining an approach for acquiring the multimedia documentation: if development of e-learning 
programs is one of the major goals of the project, following Johnson’s suggestions (2003), it is 
important to develop strategies for quickly accumulating multimedia repositories of the lan-
guage from the field work. 

 Reviewing and validating the multimedia data: it is critical that the contents of the collected 
multimedia data are checked and annotated by proper authorities in the team, i.e. the linguists 
and community members. Finally, it is important that the digital quality of the multimedia data 
be reviewed by the IT professionals. 

 Searching for an effective e-learning method: although there are numerous e-learning ap-
proaches for learning socially dominant languages, there are very few studies on learning en-
dangered languages (Csató & Nathan 2003, Nathan 2004, Rau & Yang 2006, Ward & van 
Genabith 2003). An effective way is for the IT professionals to analyze various learning ap-
proaches and work with the linguists and the indigenous members to find a suitable and effec-
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tive e-learning approach for the endangered language. Later, the e-learning instructors and the 
learners should give feedback to adjust the approach to incorporate best educational practices. 
Our study illustrated the steps for this practice (Rau & Yang 2006).  

 
The fundamental structural contents of the e-learning program include: (1) Metadata: essential for 

describing and sharing the digital language repositories, (2) Grammar structure and elicitation struc-
ture: essential for describing the notation and textual representation of the language, (3) Multimedia 
database schema: essential for describing the multimedia language data. Although the ideal data is a 
complete corpus of the endangered language, a more obtainable goal is to select higher priority items 
to be documented first. The selection of these items can be integrated with the task of developing an 
effective learning method. 
 

2.2 E-learning program for endangered language module 

The e-learning program in the framework is a web-based multimedia learning program for the en-
dangered language. If the indigenous community does not have access to internet connection, the con-
tent of the e-learning program can be reproduced and delivered as a multimedia CD-ROM. Because of 
the critical status of endangered languages, development of e-learning programs should start as soon 
as a small set of multimedia language data has been collected and documented. In the following para-
graphs, we discuss the two phases of the e-learning program.  

 

2.2.1 Program Development Phase 

The contents of the e-learning programs originate from the corpus of the documentation project. 
The collaborative tasks of the program development phase are as follows: 

 Designing the presentation and user interface of the e-learning program: the presentation of 
the e-learning program is crucial to attract potential learners to use this system. The design of 
the user interface determines the efficacy of the program. The IT professionals are responsi-
ble for presenting multiple designs and making necessary adjustment after receiving feedback 
from the other two groups of participants. 

 Creating and organizing learning objects: An e-learning program contains several learning 
objects or modules that can be reused to achieve a particular learning purpose. A learning ob-
ject contains descriptive web pages to describe the learning materials, evaluative web pages 
for self-testing the learning results and multimedia description web pages to describe lan-
guage terms used in the images, videos or animations. The IT professionals can create tem-
plates for developing the learning objects for the endangered language. 

 
The e-learning program and the supportive database to store these e-learning programs can be 

stored and managed using commercial e-learning platforms. However, at the beginning stage of de-
veloping the e-learning programs for an endangered language, we recommend using inexpensive 
freeware servers, such as the Apache. In addition, an online version of the dictionary and grammatical 
explanation of the endangered language are two essential tools for e-learning programs and should be 
developed concurrently. 

2.2.2 Program Deployment Phase 

When the e-learning programs are ready to be launched, the next task is to promote the use of the 
e-learning programs while continuously evaluating the effectiveness of the learning activities. The e-
learning programs can not be considered successful unless the number of users is substantial and the 
learning experiences of the users are satisfactory. Thus the targeted group in the initial stage of de-
ployment is the mainstream community in Taiwan, as illustrated in Rau, Yang, and Dong (2006). 
However, plans are being made to conduct needs analysis of the youngsters on Orchid Island to de-
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velop e-learning program to meet their goals. A follow-up project at Providence University is cur-
rently being conducted to evaluate the effectiveness of the e-learning program for Chinese learners.  

The collaborative tasks in this phase are summarized as follows: 
 Conducting e-learning workshops in the indigenous community3, 
 Creating promotional web sites to attract more people to use the e-learning program, 
 Conducting evaluation of the effectiveness of the program. 

 
In summary, the program development phase shows the conceptual foundation for developing the 

multimedia e-learning program. During the program deployment phase, the e-program is used as a 
tool for learning and revitalizing the endangered language. 

3 The Roles of Different Participants 

In this section, we discuss the roles of the three groups of participants in the framework: (1) lin-
guists who are familiar with language documentation and linguistic description of the endangered lan-
guage, (2) indigenous community consultants who have communicative competence in the 
endangered language, and (3) the IT professionals who can help transform the results of the language 
documentation into an effective e-learning program.  

 
In the proposed framework, a minimum of one linguist, one language community member and one 

IT professional are needed to form the project management team. As shown in Figure 1, each group of 
participants is assigned a list of tasks. For a well-funded project, we would suggest that the team also 
include sociolinguists, language teachers, web designers, and multimedia graphic designers. The fol-
lowing subsections describe the roles and the characteristics of the three groups of participants. 

3.1 The Role of the Documentary Linguist 

The documentary linguist is the leader of the language documentation project. S/he should clearly 
understand the goal of developing e-learning programs for the endangered language. Generally, s/he 
should have knowledge of language documentation and language learning. The tasks of the linguist 
related to this project are: 

 Establishing a better language corpus for developing the e-learning programs, 
 Developing pedagogical learning approaches for the endangered language, 
 Developing learning objects for the e-learning programs with the help of the other two 

groups of participants, 
 Establishing a better language archive repository. 

3.2 The Role of the Indigenous Community Member 

The indigenous community members who participate in this project should be competent speakers 
of the endangered language. Basic computer skills are necessary and training in documentary linguis-
tics is desirable so they can assist in the digital archiving. They serve as a bridge between the aca-
demic community and the indigenous community. The tasks for the indigenous members in this 
framework are: 

 collecting and transcribing the collected multimedia language data, 
 creating learning activities for the e-learning program, 
 promoting the e-learning programs in the indigenous community and recruiting students for 

the e-learning programs.  

                                                           
3 The authors led a training workshop on developing e-learning materials and on-line dictionary making for a selected group 
of 100 indigenous teachers, chosen by the Council of Indigenous Peoples, at National Taiwan Normal University in Novem-
ber 2006. The participants expressed overwhelming interests in developing their own e-learning materials following the 
Yami model presented there. 
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3.3 The Role of the IT Professional 

The IT professionals should have knowledge of and access to state-of-the-art technologies for digi-
tal archiving and e-learning development. To serve their supportive role effectively, it is better if they 
also have some training in linguistics and humanities. The IT professionals are in charge of the fol-
lowing tasks: 

 Managing the information infrastructure and the servers for the project, 
 Creating the web pages and the interfaces of the e-learning programs, 
 Giving support to the other groups of participants in developing digital archiving and e-

learning programs, 
 Creating and managing the database of the multimedia documentation, 
 Maintaining a backup digital archive. 

 
As discussed in Csató and Nathan’s work (2004), the project leader should establish criteria for se-

lection of IT professionals who are suitable for the endangered language documentation. If no suitable 
IT professional is available in the local community, the project leader can specify the requirements 
following the proposed framework and ask for help from the online linguistic community. Many 
computational linguists are capable of developing e-learning programs. 

4 Conclusion  

In this paper, we have proposed an integrated framework for developing an e-learning program 
from the research results of language documentation, using our project as an example to illustrate how 
we are developing an e-learning program based on the Yami language documentation project. The 
proposed conceptual framework includes two modules: the endangered language documentation 
module and the endangered language e-learning module. This same framework can be used to gener-
ate possible steps and processes for projects in other languages.  

We chose not to report on technical details of the archiving work, as this has been discussed in Rau, 
Yang & Dong (2006), but rather focus on a higher conceptual framework. We believe a detailed ex-
planation of the procedures leading from language documentation to the development of an e-learning 
program will benefit future language documentation projects. Although the current project is still on-
going, we hope the experience we have gained so far can serve as a model for other endangered lan-
guage preservation projects, not only in Asia but in other parts of the world that share similar contex-
tual resources or constraints. 
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