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Abstract: Teaching complex learning domains such as cultural awareness rely on indi-
viduals providing their particular perspective. In this paper we present the process and 
technology to develop an online system to share multiple experiences of Aboriginal Cul-
ture in NSW, Australia within a social-constructivist framework.  
The focus of the material is the Kinship system used for thousands of years in this region. 
This topic exemplifies the knowledge used to maintain societies and provides the setting 
for social conflict with the non-Aboriginal people who came here in recent history. 
We are using stories from the community to augment the learning material. Using innova-
tive web services, teachers can select the stories that are relevant to their course, and link 
these within a range of scenarios being developed. The scenarios enable students to select 
the way they relate to the characters, listen to their stories, and become aware of their 
own role in the community.  
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1. Introduction 

The paper describes the design and implementation of an online cultural 
training workshop based around the complex Kinship system used in 
NSW, Australia, to be used initially at Sydney University as part of the 
professional training of lawyers, teachers and social workers and at Edith 
Cowan University for Health Workers. Australian Aboriginal and Torres 

Strait Islander people are still alienated and dispossessed within a highly af-

fluent western society and their culture and values are rarely considered in 

decision-making. It is probably this socio-economic differential more than 

actual access to health services that has led to the gap in Indigenous health 

[17]. 
Since commerce and education now involve the sharing of information 
electronically across the globe, it is important that Indigenous people are 
not excluded. Hence this research proposes software architectures and 
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web services that can provide an environment in which Indigenous peo-
ple willingly share knowledge for the maintenance of their culture and the 

education of others, while maintaining control of what is presented and how 

this is done. 
The project is based on a face-to-face presentation developed by Riley 
[19] with the aim of making it available to many more people and en-
hances it with community narratives. In particular we wish to reflect where 

possible the Aboriginal knowledge sharing process (see [8]). This is tradition-

ally through interwoven stories, song and dance at a community ceremony or 

corroboree [15]. These dances provide for re-enactment and an environment 

for experiential learning of the subject matter. While web services provide a 

form of mediation that is representational and more static than previous meth-

ods of knowledge sharing [20] this medium does provide more for user adap-

tion and generation of material.   
As Donovan [6] notes there are overlapping commonalities include the 
experiential nature of learning; the ability to create an immersive space 
that is flexible to the specific learners and their context; and the ability to 
combine material from many informants. Furthermore we wish to utilise 
the notion of performance, and develop the individual narratives into a 
coherent story, in this case using simulation or game environments.  

2. Learning Design 

We have developed an online workshop that teaches NSW Aboriginal cul-

ture relating to certain aspects of life, such as knowledge sharing between 

distant groups. Knowledge of these aspects of the Aboriginal culture is crucial 

for Australian professional who will work with Aboriginal people as col-

leagues and clients. This knowledge is diachronic in that it presents the evolu-

tion of the culture and the environment over time. This differs to mainstream 

teaching that is concerned with generalising in a synchronic form, analysing 

processes and material at a certain point in time, but in different context.  

The original presentation has proved highly successful and has been evalu-

ated, but the focus of this work is how to evaluate the process of converting 

the material to online format, and how to provide a learning format that is 

more interactive and incorporates the knowledge of the community, not just 

an individual, particularly we wish to support the updating of information, to 

mimic the change in stories presented at Indigenous ceremonies, to present 

material for sharing that relates to the changing conditions across different 

locations. 

A video of this original presentation has been developed and is now online. 

Further information has been added to update the workshop, by linking up-

dated comments to time slots in the presentation to keep the information up to 



date. Also the interactive role-plays have been presented as short flash videos 

and inserted into the workshop. 

At the end of the original presentation students are placed in a European cul-

tural context that conflicts with the new knowledge they now have.  We wish 

to expand this aspect of the learning for the online workshop by adding more 

stories of such experiences, and immersing students in relevant role-plays. 

The next stage of the project is to run workshops and assist users to upload 
their interviews themselves and link them to the appropriate section of 
the workshop video. As we collect these resources we are co-developing 
the simulation format and learning scenarios to fit the stories available. 
The focus of the learning system development is twofold. Firstly we wish the 

Aboriginal students and community members involved in this project to view 

themselves as knowledge givers, or teachers [22]. Secondly we want the 

learning to match the learning style used by Aboriginal people. Using story 

telling for learning has benefits for retention within highly diverse and com-

plex-structured knowledge systems. We are not describing knowledge about a 

single cause and effect, but a highly interwoven knowledge system and its 

resilience during a long period of ignorance by the European invaders. 

This knowledge is highly significant for Aboriginal people in Australia, and 

we want the students to engage and learn. Again using one of the teaching 
techniques of Aboriginal people, we will aim for humour in our stories, 
reducing the impact of experiences that are often too harsh to confront 
head on 

Furthermore, we are developing the workshop to be integrated into Uni-
versity courses to provide an introduction to Aboriginal Kinship across 
the disciplines. Hence standard learning methods are being integrated in 
the form of reflective questions. 

3. Learning Style 

We have chosen to use an environment where the focus is on relationships 

and interaction, and where a narrative teaching style is used.  Understanding 

relationships is the first priority in teaching Kinship and narratives is the proc-

ess used by Aboriginal teachers within the context of sharing Aboriginal 

knowledge. This also provides the opportunity to use narratives from Abo-

riginal students, staff and community members to convey a variety of perspec-

tive on Aboriginal knowledge to non-Aboriginal students.  

The use of narrative content is a way to teach non-Aboriginal students 
[7], [3] and [1] and respect traditional storytelling methods [4]. Also, this 
research is based on a social constructivist approach to teaching and 
learning which presumes students learn through active formation of their 
own knowledge rather than by memorising or absorbing ideas from 



presentations by a single teacher [21]. This suggests learning through 
experimentation or experiential learning and providing opportunities for 
students to create their own ‘worlds’.  
The knowledge in this learning environment is provided in a manner that 
supports Indigenous knowledge sharing processes ([11] [15]) as part of 
the process of elevating Indigenous knowledge as a legitimate knowledge 
system: 

i. Community: Enabling the uploading and linking of stories from multiple au-

thors (with accrediting of ownership) to provide a community narrative 

ii. Coherency: Providing a consistent framework into which individuals can in-

sert their stories to form part of the knowledge sharing on that theme 

iii. Context: Opportunity for individuals to add their stories to existing ones while 

retaining a consistent context over time. 

iv. Methodology: Focusing on experiential learning rather than theoretical 

v. Format: Using multimedia format so that visual and audio elements are avail-

able for learning, as well as text format. 

vi. Diachronic: Providing for continually updating of content through additional 

comments, modules and clipping videos to enable diachronic analysis 

vii. Immersive: Opportunity for students to immerse in the environment they are 

learning about, in this case relationships. 

viii. Interactive: Opportunity for students to try things for themselves and get feed-

back that is advisory rather than specific or didactic. 

ix. Teaching methods: Provide for teachers and learners to use different ap-

proaches to knowledge to help retention and understanding, such as abstrac-

tion, analogy and humour. 

We will now describe how we are implementing this learning process 
online. In particular we wish to show that the system is using up to date 
and innovative technology in a domain that is usually not included in 
software design consideration. 

4. Workshop Design 

The software being developed is highly modular so that we can support dif-

ferent applications, for instance non-video focus material can be used in future 

for implementation within other topic areas, while retaining audio/video sup-

port for comments. The web services include the ability to ‘chop’ and anno-

tate the video so the Kinship workshop can be presented in segments, and 

interactive games interleaved where required. These games are implemented 

as a flash version of the short face-to-face role-play used in the presentation.  

The next stage of the development will be a virtual world scenario and set of 

stories selected by the instructor will allow the students to go through relevant 

scenarios interactively after viewing the workshop. 



The methodology used in the software development is Action Research, a 

process of continual iteration through different forms of evaluation, and con-

sulting the various stakeholders. In this project the interface and simulations 

are developed in stages with regular feedback from Aboriginal community 

members, who are developing their IT skills in line with the system.  

The system is written in HTML5, using a Pylons framework that allows for 

WSGI editing and RESTful data sharing. There are interfaces for novice users 

to: 

i. Install introductory focus material, based on Wiki format developed in 

HTML5 [11] using MySQL database.  

ii. Select clips of video and audio contributions for commenting and adding re-

lated material and stories using Annodex [18] 

iii. Insert cultural stories using MPEG 7/21 standards for annotation in XrML in-

cluding traditional rights of access [9]. 

iv. Listen to other peoples stories sorted by tags in a non-interactive environment. 

The simulation system will provide interfaces for novice users to: 

v. Author scenarios, chose relevant contributed stories and develop teaching sup-

port and assessment [2]  

vi. Select and run single user scenarios on website. 

vii. Develop a range of images and scenarios for prototype insertion of stories into 

a 3D multi-player environment. 

4.1. Architecture 

The learning system development components are shown in Figure 1. The 
first stage and second stages are complete and will be evaluated below. 
The first stage comprises the software for running the introductory 
workshop, which is in eight modules.  

The second stage is the additions of further material and links related to 

themes of the workshop and the personal stories. The design of software for 

Australian Aboriginal users is described in other work [13] and will not be 

expanded on here.  

The third stage is under development and will use the teaching framework we 

are developing to provide teaching feedback, an interface to develop scenarios 

for the learning context using the database of audio, video and text content to 

support learning in the virtual world. 

The simulation system has been designed with separate components (and re-

lated tools) for content development, scenario modeling and teaching support 

and feedback, using the experience from game based e-learning system 
and modular online learning and assessment tools such as Adaptive E-



Learning [11]. We have separated the resources (content), the interface in-

cluding the visual location (context) and the teaching support (consciousness): 

i. Narratives: the content of the learning derived from the database repository. 

ii. Scenarios: the context of the virtual worlds or eLearning interface including 

learning paths; and  

iii. Teaching goals: the consciousness we aim for in the students or the goals of 

the learning supported by learning paths and feedback authoring tool;  

The fourth stage is to develop a multi-player Virtual World as an extension of 

the single-player scenarios and retaining some of the agents and narratives 

from that system. 

 

 
Figure 1 Architecture for learning design separated into Model (Content), 

View (Context) and Control (Consciousness) components 

4.2. Repository  

The database model we are developing has two main requirements as ex-

tracted from development of IT resources for the Aboriginal community over 

many years. The repository must retain information about the author or con-

tributor and the context in which they wish this story to be re-heard, and it 

should provide the data in a format suitable for the users’ application, such as 

low bandwidth mobile learning systems and different media players.  
For the first case this we are using MPEG 7/21 standards. Hunter [9] notes 

that international effort has been focused on managing rights of access and 

control associated with digital content for protecting commercial rights. How-

ever Indigenous knowledge requires further restrictions and so specific exten-

sions to XrML have been developed [10] in the form of customary con-



straints, to support the description of customary or traditional laws that com-

monly affect access. 

We are using this protocol to annotate and define access to the stories. In par-

ticular the kinship relationship of the student to the storyteller is important in 

some scenarios. 

5. Development Process 

We present here the design of the final stages of the project before we 
explain the evaluation of the workshop so far, as the next stage is signifi-
cant in the evaluation of the previous ones. For instance some knowledge 
sharing aspects will only be implemented in the later stages. 
We will be collecting student’s narratives on the web site during com-
puter workshops where they will be assisted by staff to investigate how 
their cultural knowledge relates to the broad spectrum of learning and 
cultural practices at the university and in their professions, and how to 
use their stories to teach non-Aboriginal students. The site will be a com-
bination of Aboriginal people’s experience, including those of students 
and staff at the Koori Centre, University of Sydney and Aboriginal elders, 
forming a community narrative. Additionally non-Aboriginal academics 
from professional teaching areas, are involved in the project to ensure the 
resources are appropriate for use in their degree structure. 
The final stage of the project will involve users in developing their own sto-

ries within the 3D multiplayer world. This has been successful in other In-

digenous projects, such as the workshop on Aboriginal Territories in Cyber-

space Skins using a digital game and virtual world, Laneman and Lewis [16]. 

5.1. Teaching framework 

While retaining the diversity of views that are being collected on the 
themes we need to ensure the experiences do not become stereotypical. 

The initial teaching requirements came from the Kinship workshop for-
mat and discussions with community elders. Following this, Aboriginal 
students and University Teachers are expanding the themes and tech-
niques (see [14]).  

The content used in teaching is the video of the original presentation, com-

ments and links to external material and the items in the repository including 

videos and audio files and other links used in a simulation. The teacher needs 

to select the most relevant of these for their students. To assist this the reposi-

tory stores tags to sort items. The context in which this material will be pre-



sented will be specified through a series of pre-designed scenarios that can be 

used to link to story types according to tags. 

The teaching then aims for a consciousness that will be developed through the 

creation of the scenarios (including introductory material) and through reflec-

tive questions linked to the uploaded narratives. We are considering some 

minimal scoring (eg does the user listen to the correct people) due to the mo-

tivational nature of these systems, and to provide a simple evaluation of the 

user’s achieved level of learning. 

In particular there are two aspects of consciousness that we want to deal with: 

providing students with an experience from an Aboriginal person’s kinship 

knowledge; and the experience of how people relate within and between cul-

tures. The first is simply gathering the relevant stories. The second aspect is 

more difficult and is being developed through the design of state charts. 

5.2. Evaluation 

The evaluation of the project so far goes beyond evaluating the original 
presentation, and looks at two aspects of teaching: 

i. Can the online web system provide the teaching approach used in the original 

face-to-face presentation 

ii. Can we extend that presentation through additions web resources. 

We have so far achieved the first stage, and some aspects of the second area. 

Using an Action Research approach, we have consulted with the different 

stakeholders at each stage of the development. The original presentation have 

been evaluated an improved to suit the understanding of students and staff 

who will support the online version. The presentation was then recorded and 

is now online.  

This version has been evaluated by a group of teaching staff, which resulted in 

the video material being edited and reloaded, and future material linked to the 

site. Then it was requested that we provide a more interactive version of the 

role-play games, and this was developed an interleaved into the online mod-

ules, using video clipping. 

The first web services that provide the interface for uploading, tagging and 

collating narrative material have been developed and tested for usability is-

sues. This had to consider the needs of the novice users and extending the 

format to mobile phones as a more accessible format for Aboriginal users. 

We explain now how the learning format of the original presentation and 

each of the aspect of Indigenous knowledge sharing listed above (where rele-

vant), are incorporated into the existing online system: 
iii. Community: Commenting and narrative interface to link stories at ongoing 

workshops, and later for public use with moderation 



iv. Coherency: Workshop provides themes and subthemes that are used to tag nar-

ratives, as well as other tags such as cultural context, subject area, specific lo-

cation in space or time and cultural relation to listener 

v. Context: The workshop provides an interface for displaying stories in se-

quence, and a separate narrative search interface for viewing stories by tags 

(see Error! Reference source not found.). However, the third stage of simu-

lation gaming will provide the main context for learning from these stories. 

vi. Methodology: The information is presented entirely as stories and discussion, 

then presented firstly in a simple sorting interface and then presented as roles 

in the simulation scenarios. Authors can include some reflective questions 

with their stories which as displayed after the story is finished, but these are 

not assessed.  

vii. Format: The format is similar to YouTube in that users can view the material 

in multimedia format, but the site links these into learning environments and 

simulations 

viii. Diachronic: Users can upload comments (eg external links) and stories. Fur-

ther tests need to be done to verify usability. 

The next stage of the project, to incorporate simulation and role-play 
games into the system will provide: 
ix. Immersive: The simulation will provide leanringmaterial and narratives in a 

gaming environment 

x. Interactive: The generic simulation interactions have been designed and will 

be implemented by computer agents within the simulations 

The teaching framework has been design [14] to consider the different 
ways of presenting information, including: 
xi. Abstraction: In the workshop Aboriginal views and processes are presented 

and then an explanation is given of how this is enacted within the culture to 

preserve the specific society and the environment in which the peoples live; 

and then present how this varies from non-Aboriginal culture 

xii. Analogy: An aspect specific to Aboriginal culture is selected, then students are 

asked how this aspect could be enacted in mainstream culture and how this 

would affect relations, responsibilities or survival within the new cultural con-

text 

xiii. Humour: The stories offered by Aboriginal users that relate to the themes of 

the workshop are frequently told with humour, so this style will be common 

on the site. 

 



 

Figure 2 Stories on location 

6. Conclusion 

The story formats and protocol used by traditional cultures for knowledge 

sharing can be emulated in software to some extent. Further research is 

needed to unify these features within systems that are easy for novice users to 

tailor to the theme they wish to develop online, and to support the multimedia 

formats that users may prefer. While much work still needs to go into this 

project, we envisage great benefits.  

The software will be published as open-source under the Creative Commons 

Attribution-Noncommercial-ShareAlike 3.0 Australia Licence (CCL) and the 

teaching guidelines will be published on the final workshop site. It is expected 

the project will continue as part of the University of Sydney Research and 

Development Program. 

By working with similar existing oral collection projects at other universities, 

such as Edith Cowan University, we will be able to verify the flexibility of 

our system as we progress. This requires the initial design to include options 

to add and change features. 

 

As well as providing a means to save stories for future generations that con-

vey the knowledge of existing Indigenous communities, the environment will 

also support the experience of urban culture. The stories that are shared in the 

contemporary Aboriginal culture include family histories or genealogies, 

moral stories, and life experience, for example the Bringing Them Home Oral 



History Project. Such stories are important in the education of the next gen-

eration of Australian children and their parents. 
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