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Abstract

This paper reports the results of an investigaitma the life cycle model needed to develop
information systems for group of people with fluehuirements. For this purpose, we developed
a modified spiral model and applied to the analydesign and implementation of a virtual
community for a group of researchers and orgamimatthat collaborated in a research project
and had changing system requirements? The virmaledge community was dedicated to
support mobilization and dissemination of evidebhased knowledge produced by hisability
RightsPromotionlInternational Canada (DRPI-Canada) project.
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1 Introduction

Virtual communities (VCs) have drawn attention esearchers since the inception of the
web. Health Virtual Communities (Health VCs) stdrti® take shape in the mid of 1990’s.
Nevertheless, even though Health VCs share advestagd challenges with other types of VCs
some of the advantages they present and the cheflethey face are health care specific.
Therefore, there is a need to conduttealth VCs assessmeieople form virtual communities
in order to achieve a certain aim, e.g. playingttthg, discussing, researching, collaborating,
etc. Chat rooms, bulletin boards, and email graagmsbe considered as virtual communities that
allow people to gather and bond. VCs received #leidevel of attention from the research
community in many disciplines: Computer Science,ci@ogy, Psychology, and other
disciplines. Preece (Preece, 2000) suggests thatual community is shaped of: (a) socially
interactingpeople performing special roles or satisfying their negth) apurpose which is the
reason behind the community, (gdlicies to govern people interaction, and (d)Camputer
Systemshat support social interaction.

1.1 The problem

While Virtual Communities are well defined and uat communities modeling has been
giving fair attention it is by definition assumebdat the purpose,aims and objectives of a
community members are well defined in advancegllib¥vs that the inherent assumption - from
an information systems perspective - is that exgstievelopment life cycles can be followed
when developing any virtual community. Though, ifltad environment, such as a situations
where participants can change their role/situgpiosition in their participation, in
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multidisciplinary research and collaborative teaorsyhen the environment is evolving with the
time (some external parameters are changingg Htilf any - concrete systems objectives, other
than the general ‘purpose’ of collaboration, ardingel in advance. Indeed, the concrete
requirement needs are revealed as the projectgsees or even during the community's life. To
the best of our knowledge, there has not beentampt to explore the system development life
cycle model needed in projects where requirememtsat only not well defined but also fluid
and changing in nature. This paper is an attemptdw the first sketches of such model in the
context of a multidisciplinary collaborative virfluBnowledge community. Our approach is
general and is based on our experience in virtodneunities for Human rights monitoring and
for health prevention. Most of our examples willt&en from this first domain of application;
however some requirements cited will illustrate second domain of application which contains
some additional characteristics (for instance mi@tion gathering based on sensed data).

1.2 Virtual Communities for Human Rights Monitoring

1.2.1 Framework of Disability

Disability activists and scholars refer to disabilights as “...the equal effective enjoyment
of all human rights by people with disabilities” iability Rights Promotion International
(DRPI), 2003). The majority consensus is that “Wilsg” is a consequence of negative social
conditions rather than an individual's specific neatl impairment (Barnes, Mercer, &
Shakespeare, 1999; Fougeyrollas, Cloutier, Berge2ote, & Michel, 1999; Rioux, 1997, 2001,
Shakespeare, 1999; Thomas, 2002).

A review of international human rights literatudeoss that, unlike areas such as women’s
rights (Callamard, 1999a, 1999b), disability rightsnitoring is relatively underdeveloped
(International Disability Rights Monitor, 2004). Miization and dissemination of evidence-
based knowledge produced through monitoring presesspresent the keystone of a holistic
approach to monitoring; though integrating différéacets of monitoring requires collaboration
among a broad range of individuals (including peopith disabilities) and organizations. This
paper proposes an operational tool that enablesandign collaboration among project’s
participants and knowledge creation and sharing.

Systemic human rights violations against peopld wiisabilities are usually interpreted as
issues of service provision rather than being rezegl as fundamental rights in order to achieve
a society in which people with disabilities areefte fully and equally participate. This requires
a conceptualization of disability within a humaghts framework that looks at how society
marginalizes people, and what strategies are nedaddress existing inequalities. It involves
moving away from viewing people with disabilities @anomalies towards viewing them as rights
holders and equal citizens (Quinn & Degener, 2002).

Rights monitorings the first step in making this shift possible. Wtthere are a number of
international and Canadian human rights commitmants rights monitoring initiatives in the
international arena(Disability Rights Promotion eimtational (DRPI), 2003; International
Disability Rights Monitor (IDRM), 2004), Canada ksccomprehensive and multi-level analysis
of disability rights violationsDRPI-Canada project takes a significant step forwardeveloping
a system to monitor the human rights situationeafgde with disabilities

1.2.2 Mobilization and Dissemination of Evidence-Based Knowledge
Holistic disability rights monitoring is grounded bn-going communication and sharing of
resources, training and methodological approachesng four themes (Policy and Law
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Monitoring, Individual Experiences Monitoring, MediMonitoring, Statistics Monitoring).
Furthermore, it is essential to build capacitydership and knowledge development within the
disability community in order to promote greateraa@ness of disability discrimination and to
enable people with disabilities themselves to takmership of disability rights monitoring. In
this context, a complex system is required to iiaté the collaboration of a full range of project
participants — researchers, representatives obiltgacommunity, policy makers, and general
public — and support capacity building within digig community through access to online
tools and training resources.

2 The Virtual Knowledge Community

This section describes the design and developmemteps of a Virtual Knowledge
Community (VKC) to support, in this case, the hidislisability rights monitoring.

2.1 Virtual Communities

VCs received a visible level of attention from ttesearch community in Computer Science,
Sociology, Psychology and other disciplines (Pre@€80). A virtual community is a form of
social system; it inherits some of the social sp&techaracteristics (Weissman, 2000) such as
causal reciprocity, purpose, design, roles, cirdames, officers, passion, needs, loyalty, and
access. There are different perspectives and eiffeslassifications of VCs (El Morr, 2007; El
Morr & Kawash, 2007; Stein, Hawking, & Sharma, 2)akough, VCs can be constructed to
form a knowledge network. Virtual knowledge Commnii@s are communities where participants
capture, access, use, create, and define knowl@dgeali & Davies, 2001), and/or where
information is automatically captured to be accdssed shared in-between participants. Our
purpose is to design and implement a VC for KnogéedJobilization, i.e. for knowledge
generation, dissemination and use, in the contedRPI and health prevention.

While several virtual communities platform exisgne are general enouth to be adapted to
our research team objectives in terms of creatipgacdhic relations among team members,
enabling particularly each member (and not only iatstrators) to create folders and
upload/download documents, to co-edit documents tanghare files across communities in
different levels of granularity: share with one gmr, one group of people and a whole
community. Besides, none of these sites is fullgeasible to people with visual disabilities or
with limited abilities in the use of computers gyss, while accessibility is an essential objective
that we strive for in our projects. The VKC is ddised in detail in the next sections of the paper.

2.2 Platform Design and Implementation

2.2.1 Community Design

In the field of disability, tools and training resces for evidence-based data collection are
scarce as are tools and methods for multiple leeélanalysis (i.e. individual, systemic.
Development and dissemination of these tools immatng an e-learningomponent to a virtual
knowledge community in order to support continuatesning to develop monitoring skills
(online manuals, course guides, books, tools...)eridlly, the VKC finally consists of
data/document base with links and interactions etwben participants. It should enable
participants such as researchers (who are suppossztess and work on this great amount of
data) and practitioners (who are supposed to assiserned people), tommunicatendcross-
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checktheir findings, and ta@ollaboratearound subjects of interest during the researthites.
Therefore, members will need a component allowinfjaboration to facilitate knowledge
creation. Finally, the VKC needs to facilitate teearch for information for communities’
members. Consequently the VKC was designed into domponents allowing (1) knowledge
creation (2) knowledgediscovery (3) knowledge dissemination and (4) VKC managemniEme
VKC platform was designed to comprise functionasitthat support all four components.

Knowledge
Creation

(file sharing,
document Co-
editing)

Knowledge " Knowledge
Discovery Virtual Dissemination
Knowledge

(Alerts, (education,

Monitoring) Community facts, reports)

Community
Management

Figure 1. A high level view of the components o tollaborative platform

2.2.2 Community Platform Implementation

This section presents the implementation choicethawee made for the implementation of
communities. Open source material has been usedghout the development of the model. The
VC platform allows two majoroles to be playedAdministrator andMember; the members can
play three possible rolespnsumer, producer and consumer/producer of information. In the
domain of human rights monitoring, information swrand exchanged materializes into
documents (in different formats). In the domainhafalth prevention, information may also
consist of raw data captured on or around the piate¥ on aggregated data combining several
data sources.

The administrator is concerned with the maintenasfce VKC (community and member
management), such as creating a new communityréigi Several communities can created,
and members can belong to more than one commuxatess to a community can be public or
controlled. The application portal allows a persmiconnect and to create his/her own profile. In
order to simplify information dissemination, we i that goublic communityallows people
to join without administrator approval since itdesigned to disseminate knowledge (research
findings, articles, reports, etc.) to the publictire society at large. Members of thablic
communitycan play the role ahformation consumerdviembers of communities, other than the
public, are both information producer (e.g. uplamtuments) and information consumers of
information exchanged inside their community (e@wnload documents, consult data).
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Figure 2. Creating a new community
Administrators and members of the themes commundan upload and assign each file or
each data a “visibility” right (figure 3); that & member can decide if his/her file is visible by a

whole community or a specific person in that comityiror any combination of these two
possibilities.
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Figure 3. A member assigning “visibility” right éi. access rights) to other specific members andide
communities.

2.2.3 Usability and accessibility

To ensure the usability of the portal, we took irdgocount relevant guidelines (U.S.
Department of Health and Human Services, 2008) deuided to use a light XHTML W3C
compliant template for the layout, with few pictsiyéo reduce users waiting time and enhance
accessibility. The layout is light and easy to sbgrhe users, a menu on the left gives access to
all the features of the portal in one click. Thevigation was designed to minimize users’
interaction to access information. Fonts and cot@ge been chosen for their clarity for people
who are not visually impaired. To avoid accesdiilssues, we use a layout with few pictures.
Thus, most of the content being readable text, sstodity features were implemented easily.
We followed the Web Content Accessibility Guidebn@Vorld Wide Web Consortium, 2008)
from the W3C; thus, for example, we made menu itactgssible using keyboard shortcuts.

2.24 Knowledge Management

2.2.4.1Knowledge Management on the Platform

Nowadays, there are 2 main KM trends: People cedierand Information
Management/Information Technology Centered KM. dsprevious experiences (Davenport,
De Long, & Beers, 1998), we used several relevaidedines to develop our approach in our
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healthcare related platforms. As our initiativeuses more on the technical purpose than on a
human approach, guidelines regarding technical atippere taken in account. Flexible
knowledge structure and good usability are impartanthe success of the initiative. During the
development of our platform, those basic guidelivesre taken in account, from early
specification to late implementation.

Within the platform, numerous users, i.e. produceti share large amount of documents
within and between the communities for consumers.ifféntified two major issues and defined
features to address them. First, searching thrauddrge number of documents; therefore,
finding relevant documents in the platform regagdio the users interest is identified as of
utmost importance. Second, as the information prediare mainly researchers, this platform
offers a great opportunity to create cross-thenreeigyes, open new collaborations or enforce
the existing ones. Besides, the platform is desidioe the public, and other researchers and
organizations at a later stage. The large numbpotehntial contributors will make the discovery
of potential common interests between memberscditfi Consequently, it is important to
facilitate this discovery process.

To address these two issues, we designed a matbbatigre that enables the system to
describe users and documents using metadata im twd@) notify the user when relevant
information has been added to the platform andr@jch users having a “similar” profile. We
identified four sequential steps in the proces$ormation gathering, information extraction,
matching, and push mechanism.

During information gathering we gather all the mf@tion concerning each member. While
during information extractignkeywords are extracted from documents using a rteming
library: RapidMiner (rapid-i.com, 2008). These keyds will complete the documents metadata.
These extraction will take place for both documemt®aded by users and the publications they
entered to complete their profile. Navigation walso be mined to extract relevant topic of
interest (Widyantoro, Loerger, & Yen, 2001; Xiaobiiay Budzik, & Kristian, 2000). We trained
the RapidMiner model with more than 50 documenitsted to healthcare. Using this healthcare
dedicated text-mining model gives impressive rasfalt keyword extraction. Once the keywords
automatically extracted, the owner of the file acdecide to manually edit, add or remove
keywords from this list (figure 4).
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Keywords
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Figure 4: Keyword editing after extraction

Afterword, matching algorithms allowed us to pravid user to document and user to user
matching. Both matching algorithms follow the sapnieciple of computing a distance between
the gathered metadata. Yu et al. (Yu, Al-Jadir, ga&apietra, 2005) presented an algorithm for
matching demands and supplies of profiles usingscription logic based approach, a similar
approach can be used for the user/documents mgtchin

Multiplying channels of exchanges enhance the ¢loperformance of knowledge
dissemination; therefore, we’ve build a forum andail system for users. Those communication
channels are complementary. Users interactionuis émhanced, discussion on a paper uploaded
in the repository can start and lead to a bettderstanding or constructive critics.

2.2.5 Content management: a Human Rights Monitoring tool

The last aspect of the platform is the managemietiteocontent, i.e. human rights monitoring
as such. Researchers and NGO (Non-Governmentah2egi@ns) needed a way to collate data
from different geographically dispersed sources teth to use it anywhere. Also they were in
favor of creating a public community for the disseation of knowledge to the people.
Administrators decided then to create five commesita public one and four dealing with the
four substantive themes of research identifieduak $or the monitoring of disabilities:

1- Policy and Law Monitoring: involves the collection of legislation, policy daprogram

data specific to disability rights in. A template designed to gather data addressing all
categories of rights (civil, cultural, economicJipoal and social). The template serves as
an assessment tool, allowing the identificationgaps in legislation and policy and
includes cross-references to the relevant prowsiohkey international human rights
treaties. The community members of this theme itiyate the policies and laws that are
related to disability, on the provincial and feddewvels. Researchers in this community
are interested in looking into analyzing to whicttemt the Canadian laws and policies
follow the International conventions related toathiities. This is done through a survey
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4-

that is designed to look into each article in aenmational convention that is related to
disability and to see if there are policies anddamd case laws in the provinces and the
federation that accommodate that article or thathencontrary hinder its application or
simply do not acknowledge it.

Individual Experiences Monitoring: Monitoring of disability rights obligations shall
include a way to assess the actual situation gblpesith disabilities in a given country or
area. Individual experiences monitoring involves tollection of data through surveys
and collect the individual experiences of peoplthwisabilities.

Media Monitoring: The media plays an important role in reflectingd anfluencing
public opinion. Given the role that public opiniamd attitudes play in facilitating or
hampering the enjoyment of human rights by peoptk disabilities, a holistic approach
to disability rights monitoring also examines theture and extent of media coverage on
disability issues. The media monitoring team masitthe depiction and coverage of
disability in the media. The analysis of media istowill take place on two levels - one
guantitative (analyzing media coverage) and onditgtige (analyzing the context of
media reporting).

Statistics Monitoring: that analyzed governmental statistical data teeuirthe kind of
data that can be used to draw a picture aboutféheflpeople with disabilities.

We’ve built a tool that organizes the differentdsnof data and connects them together. The
tool is built around a database designed to gatii@mation from the different communities and
to enable searching for data collected from théediht communities. At this moment the tool
has been used since several months to enter daeteaRhers are currently formulating the
criteria to be used to search for information; otleese criteria are set search capacity will be
added online to allow for researchers and later B@Quse it to produce report about the state of
disability rights in Canada. Researchers and disalmstitutions from around the globe have
showed interest in using this tool (we expect it v used in USA, Sweden, Portugal, Kenya,
Cameroon, India, Croatia, and Australia).
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Figure 5. A partial View of the database
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3  The Model

3.1 Requirements elicitation during the project

The Virtual Knowledge Community that we've presehbefore replies to a tangible need,
i.e. to monitor the application of human rightsaties and international conventions in the
Canadian context. This approach is based on atilensedel extensible to other situations.

After each requirement elicitation phase the dgwalent team went into analysis, design and
prototyping of the virtual knowledge community bas® those elicited requirements. In a later
stage, community members assessed the prototypth&wgwith the changing environment and
injected the team with changed or new requiremtraswere deemed essential in the next step
of their collaborative work.

At the end of the development we’ve noticed thatrgquirements that were thought to be the
most important at the beginning of the project. (iile sharing and searching capability) were
given less priority and important in a later staGemmunity members found that the e-library
and the especially the content management tooés Hthman rights monitoring tools) are the
most useful and the most potent to have a tangigact on their collaborative work. Indeed,
users used occasionally the VKC to store files ahdre them, and disregarded almost
completely the email and forum facilities (at leasthis stage), they expressed their preference
not to have too many login passwords and too mamgilesystems to use at the same time. On
the other hand, the e-library and the monitoringl wwere enthusiastically welcomed by the
researchers and organization partners. Data easalneady started and search criteria are under
development.
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3.2 Model development

Models for system development life cycle alreadigtex

The traditional waterfall model requires all requirements to be gathered andfiedrin
order for the design to start, and the implemeoniato take place (after the design). This model
obviously does not fit projects with fluid requirents.

The spiral model (Boehmm, 1986) is a more subtle model that relie#erative prototyping
in order to develop a system. This model gives nil@dbility in terms of development and
input/output tuning, though it needs that the regaents/objectives be defined in advance (at
least in terms of processes); indeed, “each cyidkeospiral begins with the identification of the
objectives of the portion of the product being elabed (performance, functionality, ability to
accommodate change, etc.)” (Boehmm, 1986).

Requirements
plan Prototype
Prototype 1|

Concept%

operation

ncept of
requirement;

Verification an
Development Validation
Plan

Verification and

Test Plan Validation

I
Figure 7: A partial view of the Spiral Model th&iosvs how requirements are to be elicited at thénnéy of the
life cycle

In a fluid environment, where the needs are changiuring the progress of work,
functionalities are defined and re-defined, and sonay be relegated altogether at the end. The
spiral model doesn’t seem to explicitly accommodatis situation since the requirements are
defined clearly at the beginning of the life cyclde suggest a modified version of the Spiral
Model that takes into consideration the requiremegiicitation in a fluid environment. Our
model involves a prototyping approach like the apmodel with one difference: at every cycle
the requirement may change based on environmengages (e.g. changes in the community
members need) and therefore the Verification andi®on after each phase should involve not
only the prototype but also the requirements, wipelnmits to detect arising new needs, or
fading former needs (once believed to be import@rigure 8).
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Figure 8: Requirements Elicitation in a Fluid Emviment

Once requirements are detected they are commuditatthe development team that goes
into analysis and desigandprototyping while the requirements may evolve in parallel tiue
environmental changesOnce a prototype is ready amssessmenimeeting gathers the
development team with the community members inroiate

1- Assess the prototype (interface, functionality,)etc

2- Elicit new requirements and tune former requiremment

Then the process starts all over.

Since iterations end with “verification and validet’, we suggest that the requirements
elicitation process, shown in figure 8, be parthaf Verification and Validation phase.

We believe that this updated Spiral Model is fléxibnough to allow development in a fluid
environment where requirements change during tisée8yDevelopment Life Cycle (SDLC).

4  Conclusion

We have proposed in this paper the description difeacycle of community based
applications. Our methodology has been mainly tilated by the example of a system
implementing Virtual Knowledge Communities for thmonitoring of human rights.
Communities are the right tool to support the d¢ogabf information and the exchange of
information in-between participants such as reseascand partners, and to mobilize community
members, academics, students, as well as the raedigolicy makers around disability rights.
We've observed during the project development Huahe of the formerly believed important
requirements were relegated while other requiresnappeared to be more important at a later
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stage in the project and were included in a sulm#qJerification and Validation phase. We
have then suggested a modified Spiral Model foorimition system development in a fluid
environment to take into consideration changegquirements during SDLC. More work should
be done to observe if this modified spiral model ba applied in similar contexts.
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