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Abstract. The libre software development model has shown how com-
bining collective intelligence can lead to revolutionary methods that un-
derpin major software advancements. This paper argues that the time
is ripe to examine the application of this model to the development of
educational materials where not only teachers but also students can be-
come actively involved in the creation of educational content. The paper
describes a novel, truly open platform, developed within the Edukalibre
project 3, to support the creation of collaboratively constructed educa-
tional materials. The paper presents the Edukalibre collaborative editing
system that provides easy access to core technologies composed of a docu-
ment repository with version control management and conversion tools to
produce several formats for each document. Two different collaborative
editing interfaces - COLLAB and ConDOR - have been implemented.
Based on evaluation studies with COLLAB and ConDOR, we discuss
several pedagogical and technological issues related to the deployment
of community-driven development of educational content.

1 Introduction

The libre 4 software development method has tremendously changed the way
software is being produced and deployed [1,2] in a number of domains, ranging

3 The Edukalibre project was funded by the FEuropean Commission’s,
Socrates/Minerva program, grant 110330-CP-1-2003-1ES-MINERVA-M. This
paper reflects the views of the authors, and the Commission cannot be held
responsible for any use which may be made of the information contained therein.
We use the term “libre software” to refer both to “free software” and “open source
software”. The term “libre” lacks the ambiguity of “free” (which means both “gratis”
and “free as in freedom”), and makes reference to the liberty of change that the user
of the software gains with it. In short, libre (free, open source) software is defined
by the freedom of use, study, modification and distribution that is granted to those
receiving a copy of the programs.



from operating systems (Debian, FreeBSD, Fedora) to desktop environments
(GNOME, KDE), web browsers (Mozilla, Firefox), web servers (Apache) or office
suites (OpenOffice.org) [3-6]. It is now widely recognised that the libre software
development model, where software is produced by communities of practitioners
sharing experiences, methods, and code, has led to revolutionary methods that
produced major advancements in software development [7, 8].

This paper argues that the time is ripe to deploy the libre, community-
driven development model to the creation of educational content. Following the
impact on software development, it can be expected that the community-driven
development model will lead to innovative educational paradigms and will have
a great impact on the way the web is used for teaching and learning. There
is a growing interest among the educational community to adopt aspects of the
open development model. The first step is being undertaken by the open learning
content idea which has been taken on board with great enthusiasm in university
education[9] , and has been implemented in a number of projects, e.g Open
Learning Support [10], MIT OpenCourseware [11], Open Learning Initiative [12],
Connextions [13], CASCADE[14], WIKT [15].

To fully deploy the community-driven development model both educational
practitioners and students should become actively involved in the creation and
distribution of open educational content. Until recently, technical challenges
made it very difficult to support truly open, dynamic, educational resources
constructed collaboratively by large groups of teachers and even students. Nowa-
days, the libre software community has created a vast amount of technologies
to support their practices. However, these technologies have not been explored
fully in an educational context. Moreover, many of the existing technologies for
collaborative development of software suffer from two problems: (1) they are
suitable for software developers but are not intuitive enough to be adopted by
teachers and students and (2) they normally tackle small tasks, which is conve-
nient for developers who usually use several tools, but can be inappropriate for
use by wide and diverse teacher and learner communities.

New architectures are needed to effectively support the collaborative con-
struction of open educational resources [16]. Moreover, these architectures should
themselves be open, enabling customisation and deployment in different settings.
An example of such an architecture is proposed in this paper. We describe a
novel, truly open platform to support the creation of free, collaboratively con-
structed educational content. The platform was developed within the Edukalibre
project ® which examined the connection between libre software development and
the creation of open content for education.

® The project was funded by the European Commission under the Socrates/Minerva
program and ran in the period October 2003 - December 2005. It was coordinated
by University Rey Juan Carlos (Spain), and included as partners teams from the
University of Leeds (United Kingdom), University of Porto (Portugal), University
of Karlsruhe (Germany), University of Lugano (Switzerland), and the Academy of
Sciences of the Czech Republic. Project web site: http://www.edukalibre.org.



The paper will first discuss key characteristics of the community-driven de-
velopment model and its link to the production of educational materials (Section
2). Section 3 will then present the architecture of the Edukalibre system. Two
tools that provide user interface to the system - COLLAB and ConDOR - will
be described in Section 4. Section 5 will discuss the deployment of Edukalibre in
university teaching. Finally, in the conclusions, we will discuss the contribution
of Edukalibre to technology-enhanced learning and will outline future work.

2 Community-driven development model and education

The libre software community is one of the best examples of an online community
within which there are smaller communities of practice [17] of people solving
problems that arise within a particular project and producing solutions that can
be used and modified by others [18,19]. The Edukalibre project explores how
this community-driven development model can be translated to the education
camp, and especially to the collaborative development of educational materials.
Therefore, we will first outline the key characteristics of this libre software model.

There are several specific issues found across most libre software projects, as
discussed in [7,20, 3]:

— Frequent and early release of software to enable opportunities to gain exter-
nal feedback and contributions.

— Decentralised quality done by many individuals, including those outside the
group of developers.

— Development is done by geographically distributed groups. Libre software
projects, especially when of a certain size, are carried out by a number of
geographically distributed developers. They seldom (if ever) see each other
face-to-face, and work in a coordinated fashion without formal hierarchies.

— Development is done asynchronously by using software tools to coordinate
(e.g. mailing lists, bug tracking systems, version control systems, software
repositories) and hosting facilities (e.g. SourceForge® or Savannah?).

— There is a mixture of voluntary and paid work.

The deployment of a community-driven, libre development model to educa-
tion may address the following issues:

Collaboration by educators: Materials will be produced by groups of educa-
tors, usually in different institutions, and geographically dispersed. Since the
curricula is similar in many cases, it seems reasonable that different teachers
have similar needs, and can collaborate in the making of their materials. The
collaboration has the implication of sharing the work, but also of coordination
and consensus about decisions. Similar situations are found in libre software
projects, and it is expected that similar results can be obtained. In the current
European context, where collaboration among universities of different countries

6 http://sourceforge.net
" http://savannah.gnu.org



is encouraged at many levels, this will increasingly become a common situation,
elements of which are demonstrated in several successful European projects, e.g.
ARIADNE # and EducaNext °.

Active contribution from students: Materials will also be used, commented,
and possibly modified by students. In fact, in many cases, students are already
producing their own materials, based on those provided by educators. In the
same way that users can contribute to libre software projects highlighting bugs
or even proposing useful modifications to the programs (if they have enough
knowledge), students (users of the materials) can contribute to the continuous
improving of quality. From this point of view, frequent and early release could
be as important as it is in the case of libre software.

Intuitive tools: Educators and students will need simple to use, yet powerful,
tools to be able to collaborate in the way libre software developers do. For in-
stance, it will be important to mimic the functionality of version control systems
and compilation systems, specifically oriented to the production of educational
materials. Authors should be able to use tools common to them, but in such a
way that coordination and work in common becomes an intuitive process.

Public availability: The public availability of produced materials will enable
the collaboration of third parties, such as other professors or students from other
institutions who can find the materials useful, and can contribute to their further
development.

Agreed licensing terms: Several licensing terms may be explored, some of
them allowing for publishers to take the materials and distribute them for profit,
in the same way that there are companies distributing GNU /Linux based systems
composed only of libre software. The current interest created by some initiatives
related to open content (such as Creative Commons!®, the Open Archives Initia-
tive!!, and the the Public Library of Science'?) is caused by many other projects
exploring, particularly in the scientific context, the advantages of this approach.

Of course, this model is difficult to explore without the proper tools and
some user groups ready to test and try it, which was the main focus of the
Edukalibre project. The following sections will present the Edukalibre system
and will discuss case studies in university teaching environments.

3 The Edukalibre Collaborative Editing System

The Edukalibre system is composed of several software components, some of
which are widely used in current libre software projects and others have been
developed specifically within the project. The architecture of the system is in-
tended to be simple, yet flexible, reusing as many already available components
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as possible, so that the project can focus on its goals whilst incorporating al-
ready tested and widespread components, such as the Subversion'? version con-
trol system or the Moodle'# learning management system. The use of standards
compliant technologies and ideology of open access to the different components
of the system has been a core design principle. The Edukalibre system has been
developed to be as open as possible, using libre software technologies throughout
and allowing access to content in as many different ways as is practical.

This paper presents the collaborative editing part of the Edukalibre system.
The complete Edukalibre suite of tools, includes also a graphical interactive
students monitoring tool and a Wiki compiler for mathematical formulas °.
Collaborative editing with the Edukalibre system enables users to choose from
a wide set of tools (from easy-to-use word processors, such as OpenOffice.org'®,
to less common XMUL-based editors), and includes version control facilities and
automatic conversion to many end-user formats (ranging from PDF, ready to be
printed on paper, to decorated HTML, suitable for previewing when creating a
new version or for reading online).

Figure 1 shows the architec-
ture of the collaborative editing
subsystem. The core is a docu-
ment repository, built on top of
a version controlled storage sys-
tem, with document conversion
and management tools written
in Python!7 [21]. The main com-
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main version of the document,
or assigned as a new branch (for
example to adapt higher educa-
tion teaching materials for a secondary education audience). Currently, the plat-
form uses Subversion as the control version system. Subversion is in some sense

Fig. 1. Components of the collaborative edit-
ing subsystem

13 http://subversion.tigris.org/

14 http://moodle.org

15 See www.edukalibre.org for a complete description of all Edukalibre tools
16 http://openoffice.org

17 http://python.org



an evolution of the more traditional CVS'®, which fixes many of its problems,
and adds new features.

Editors and word processors: Our goal is not to create new editors, but to
provide ways in which existing editors and word processors can interact in the
most flexible way with the system. Authors already have their preferred tools,
so our goal is to support as many authoring tools as possible, and offer the same
version control and document conversion features to all authors, irrespective
of their preferred editing application. The current Edukalibre platform allows
a document to be opened, modified and stored using OpenOffice ' which can
edit, in addition to files in its own format, DocBook/XML?" files (with the help
of some code which the project has improved) and Microsoft Word documents.
However, any other word processor can be used to modify the documents of the
system, if it can manage DocBook/XML or LaTeX?!, the currently supported
document formats. Since both are plain-text formats, any text editor can also
be used, provided the user knows the syntax of the format. A simple web editor
is also provided in the system to facilitate the modification of documents using
exclusively a web browser, and a wiki-like system supporting conversion from
wiki format to DocBook/XML and vice-versa has been developed.

Tools for format conversion: Converting documents from the base formats
to other formats more suitable for reading (such as HTML or PDF), is enabled
via a suite of conversion tools. Most of the conversions from XML formats are
performed using XSLT?? stylesheets. The XSLT processors used are xsltproc
and xalan?®. Conversions to PDF and Postscript are done using TeX/LaTeX
and Ghostscript?4.

Web interfaces: One of the goals of the project is to allow for multiple in-
terfaces to the system, and to let users decide which are their preferred writing
tools. In addition to accessing the system directly with a text editor plus a
Subversion client (supporting command line editing with unix text editors, as
favored by many academics), other interfaces already provided are:

— A collaborative editing system (COLLAB), which is a Python-written web
interface that permits authors to perform common actions in the system,
such as listing of documents or visualization of the history of a document.

— A PHP-based groupware application (ConDOR), which is a web based file
system view for the repository and provides multiple repository support
together with discussion and messaging tools.

Communication protocols: Standard protocols are used to connect the differ-
ent components. They include the ubiquitous HTTP [22], and WebDAV [23] (an

8 http://www.cvshome.org

19 http://www.openoffice.org/

20 http://www.docbook. org/
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23 http://xml.apache.org/xalan-j/
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extension to HTTP tailored to the needs of collaborative editing and manage-
ment of files on remote web servers).

From the perspective of an author collaborating to write some material, the
platform provides the two interfaces - COLLAB and ConDOR. Currently, both
interfaces are provided in two forms - as standalone web applications and as
integrated components in Moodle. At the time Edukalibre evaluation studies
were conducted, see next section, COLLAB was a standalone web interface,
while ConDOR was integrated in Moodle. This enables the evaluation of two
types of access and tested the flexibility of the Edukalibre platform.

From the perspective of a developer wishing to incorporate access to an
Edukalibre repository into their applications, the platform provides a simple
PHP?® API and Subversion/WebDAV access to the repository for other devel-
opment platforms.

4 Collaborative Editing Interfaces

In the following subsections, the two collaborative editing interface applications
implemented within Edukalibre are described. They show both how the func-
tionality of the system can be integrated with external tools, and how the archi-
tecture is modular enough to make room for many different ways of interaction.

4.1 COLLAB: a Python-driven Web Interface

This is one of the possible interfaces to the system, and allows the users to
perform some of the common tasks using just a web browser. A screenshot
of it can be seen in Figure 2. The main page of the interface shows a list of
documents in the system, with some information about each of the documents.
The interface provides a way to create new documents. An RDF channel with
information about the documents recently modified or created is also provided.
The information for each document includes:

— Listing of its version history, with the release date and the comments from
the release author.

— Listing of links to all end-user formats for every version, so that users can
get any format of any version of any document.

— Editing and downloading options for each version, including the possibility
to download the base format, modify it and upload the new version using
the web interface, or to edit it on-line with a simple web editor.

— Forms to update the document, uploading a new version (written with a
standalone editor such as OpenOffice.org).

— Decorated HTML version of the latest version of the document, to show a
quick preview of it, with all the basic functionality to manage it.

25 http://php.net
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4.2 ConDOR: An Intuitive PHP-driven Groupware Application

One of the core deliverables of the project was to create a user friendly working
environment which would allow us to evaluate the effectiveness of web-based
Construction of Dynamic Open Resources (ConDOR), see Figure 3.

ConDOR is a bespoke groupware application which can run standalone, or as
a modular component of the libre software learning management environment
Moodle. The requirements specification for the groupware was taken from a
questionnaire that was filled in by all partners of the project, enquiring into the
scenarios in which the platform would be tested. ConDOR provides “explorer
style” access to the document repository, allowing intuitive navigation of the
file and folder structures, and simple tools for uploading files and creating new
folders. To prevent excessive repeated navigation of large folder structures, a
“My Resources” section is provided within the ConDOR resource area to allow
authors to bookmark documents within the resource tree that they have a current
active interest in. From either the main resources browser or the “My Resources”
area, authors can download a document in any supported format (currently
XHTML, PDF, docbook and plain text), upload a new version of the document,
browse the history of the document and add/remove documents from their “My
Resources” list.

The repository allows authors to add any type of file, and put it under version
control. Extra features such as format conversion are available for OpenOffice
and LaTeX documents. In addition, trial users have been using the repository
to manage many kinds of file. A graphic designer using the system used it to
manage multiple versions of an Adobe Photoshop document he was working
on with another designer and a systems administrator has used the system to
manage various versions of Windows configuration files.

5 Evaluation studies

The evaluation of the Edukalibre system, given its libre nature, had to deal with
several challenges. On the one hand, the highly iterative development process
required frequent releases of software (sometimes not fully tested) and demanded
quick feedback. On the other hand, user studies in real settings were required
to examine the feasibility of the deployment of the libre development model in
education. To address these challenges, a flexible, development-led evaluation
approach was followed which included two phases - inspection by inspectors and
several small scale studies with different Edukalibre tools. The Edukalibre eval-
uation is presented in detail elsewhere, see [24]. We will refer here only to user
studies with COLLAB and ConDOR, which highlighted important technologi-
cal and pedagogical issues of the community-driven development of educational
materials. The following user studies were conducted with the Edukalibre col-
laborative editing tools:

Study 1: Students preparing a group report on an environmental
case using ConDOR. The study was conducted at the University of Karlsruhe



with 14 students attending an advanced Industrial Engineering seminar [25].
Working in 4 separate groups, the students had to research, in four months,
environmental cases concerning fictitious companies. Each group produced a
collaboratively written report based on materials collected by the members. The
seminar was run in Moodle and the students used ConDOR for sharing resources
and collaborative writing. The process was monitored by 2 teachers via the
Edukalibre student monitoring tool [26]. The students’ feedback was collected
with a questionnaire at the end of the seminar.

Study 2: Students preparing learning resources on a new topic us-
ing ConDOR. The study was conducted at the University of Leeds with 55
students attending a final year undergraduate course on Personalisation and
User-adaptive Systems. The students were split in 13 groups. Each group had
to research a new for them topic (e.g. personalisation for e-health, digital li-
braries, or e-learning) and prepare a report which, together with the supporting
electronic resources collected, was provided as a learning material for the whole
class. The course was run in Moodle and the students used ConDOR for the
collaborative writing activities which spanned in one month. After that, a ques-
tionnaire was conducted to collect students’ feedback.

Study 3: Students writing and commenting on papers using COL-
LAB. The study was conducted at the University Rey Juan Carlos with 24 PhD
students who attended a three month course on libre software. The students had
to prepare a paper on a topic relevant to the course. They had to help each by
editing and commenting on at least two of the papers being prepared by their
peers. The students wrote their papers during the duration of the course and, at
the same time, they could read and review papers from their peers. They used
COLLAB to download, review and correct papers of their peers and to create
and maintain their own papers. At the end of the course, a questionnaire was
carried out to find out the users’ opinions of the tools. Many of the participants
were highly trained programmers, IT technicians or computer engineers, so they
offered a valuable feedback to the development team and also had less prob-
lems to use the tools, since they were familiar with concepts like version control
systems and collaborative editing.

Study 4: Teachers preparing a course using COLLAB. The study
was conducted at the Academy of Sciences of the Czech Republic. 4 teachers
worked together on the preparation of course on Bayesian Networks suitable for
research students. The teachers worked collectively on the preparation of the
course and undertook several iterations of the learning materials. The course
included textual descriptions and interactive examples. The teachers’ gave an
informal feedback about the usefulness of the tool.

Due to space constraint, we cannot present full details of each study. The
reader is directed to the corresponding papers [24,25] and project deliverables
26, We will focus on what the studies told us about the process of community-
driven development of educational materials.

26 Available from the project web site www.edukalibre.org



6 Results and Discussion

6.1 Pedagogical Aspects

Team work and collaborative writing. All studies exhibited the three stages
of team work: forming, functioning, finishing [27]. Since the group members were
familiar with each other, we expected that the forming would be quick and there
would be a fair degree of trust among group members. However, most student
groups had a slow start and the questionnaire results hinted trust problems.
For example, 50% of the students in studies 1 and 2 were reluctant for others
to be able to see what they write and 64% would not like their writings to
be changed by others. In contrast, most participants (83%) in study 3 and all
participants in study 4 were willing to share their incomplete writing so they
could benefit from reviews, comments and corrections of their peers. Analysis
of the discussions with ConDOR in study 2 showed that most groups spent
considerable time clarifying the members’ expertise and preferences and agreed
on what section/subtopic each person was responsible for. The functioning phase
showed that most participants actively used the collaborative editing tools. For
example, 46% of the students using ConDOR felt that the tool helped them be
more efficient. Most concerns were with regard to the slow access to the document
repository, yet 79% were positive that they could share resources with others. In
study 2, several conflicts with regard to members’ contribution arose and a spilt
of three groups was inevitable. Some of the materials produced by the students
were not fully coherent and included repetitive or contradicting opinions. The
groups who were successful (judged by the quality of their reports) had one or
two cognitively central members [27] who would take the leading role in decisions
about structure, topics, or resources. In each study, all materials produced were
made public to the other participants in the study. While in studies 1 and 2,
other groups could only comment on the quality of the produced materials, in
studies 3 and 4, everybody could not only comment but also alter what was
produced by others. Students in studies 1 and 2 appreciated the feedback from
their peers but required some kind of central comment from teachers. This refers
to the need of some quality control that is not required in the libre development
model (see section 2) but it is important in educational settings.

Building communities of practice Clearly, there was learning benefit
from all studies involving students. Students did not only practise researching
a topic and writing materials to be used by others, but also became exposed
to a wider set of opinions, engaged in discussions clarifying domain aspects,
and became active participants in the course. The evaluation studies showed
that the pedagogical impact from engaging students or educational practitioners
in collaborative creation of educational materials would be associated with the
forming of communities of practice where students and educational practitioners,
often from the same or related background, are coming together to share ideas
and experience and to tackle common problems and issues [28]. For example, the
students in Study 3 spontaneously helped each other with comments, corrections
and contributing sections to papers of their peers. Almost all of the students



commented that the global quality of the papers they wrote grew because of
the help they offered each other. Study 2 also showed elements of learning in
communities: initial analysis of the group interactions indicates evidence that
by sharing resources and ideas and engaging in a joint task the groups acquired
knowledge and the members improved their understanding of the domain.

Integrate within the learning environment The Edukalibre experience
showed that engaging students in the collaborative construction of educational
materials would be effective only if it is integrated within the overall learning
environment. Teachers involved in studies 1, 2, and 3 had to carefully design the
collaborative writing exercises linking them to course learning objectives. This
link was made clear to the students prior to each study. In studies 1 and 2, which
were conducted with undergraduate students, the collaboratively produced re-
ports contributed a small percentage to the students’ course assessment. In Study
3, conducted with research students (most at PhD level), all participants were
familiar with the libre software development model and its benefits. For them,
the study was a valuable experience to examine the feasibility of transferring
this model to educational settings.

6.2 Technological Aspects

Flexibility. One of the main design principles of Edukalibre was to provide flex-
ible user access. The collaborative editing tools enabled the conversion between
several formats which was appreciated by the participants in studies 3 and 4
who had experience with (study 3) and understanding of (study 4) the benefits
of the libre development model. On the contrary, the students in studies 1 and 2
did not use the format conversion tools despite being reminded by the teachers
several times. Also, the students in these studies did not take the full advantage
of the version control functions, while this was acknowledged as a very useful
feature by the participants in studies 3 and 4. The participants in studies 1 and 2
stressed the need to have an editor integrated within the system, as they found
it inconvenient to use an external editor (most of them used Microsoft word
and few used Open Office) that slowed the download/upload/commenting pro-
cess. An html/docbook editor has been included in the last version of ConDOR
released at the end of the project.

Holistic design. The studies clearly pointed out the need of holistic design.
It became apparent that resource sharing, communication, and collaborative
writing would happen together and should be supported within one environment
(as opposed to fragmented tools used in libre software development). This was
partly taken into account in the design of ConDOR but the studies revealed that
more features had to be integrated in the interface applications, e.g. appropriate
editing tools, links between discussions and documents, association of roles to
participants. Since Edukalibre was designed as a truly open platform, it can
easily be extended with new functionality, as discussed above.



7 Conclusions and further work

The Edukalibre project makes two important contributions to technology-enhanced
learning:

Deployment of the libre development model in education: Edukalibre explores
the field of collaborative production of educational materials from a novel point of
view: to which extent the common practices of the libre software community can
be translated to the educational content domain. The project was just an initial
step which focused on development of appropriate tools to support community-
driven creation of education content, and their deployment in small studies in
realistic educational settings. Evaluation studies with COLLAB and ConDOR
confirmed that it would be feasible to deploy a more open, community-driven
model for the creation of educational resources. Distinctively from other projects
that explore sharing, and even collaborative creation of educational resources
mainly by teachers, Edukalibre examined opportunities for active engagement
of students. Our experience showed that there was a great potential for creative
scenarios where students could engage in collaborative writing experiences to
create resources that would be used by other students or could help their peers
with writing papers.

Deployment of Web 2.0 to the development of technologies for education:
The second major contribution of Edukalibre is to demonstrate the application
of Web 2.0 to the development of technologies for education. The project followed
key tenets of Web 2.0 [29], namely, harnessing collective intelligence, lightweight
programming models, sharing and reuse of existing components and tools, build
applications that enrich the users’ experiences offer creative ways to quickly
build effective systems. The project has developed (mainly by reusing already
existing components) a web-based system which is built around a Subversion-
based repository for document sources, together with access methods to it and
automateD generation of final formats. The Edukalibre architecture is open and
modular in nature, and makes it simple to add new functionality by connecting
new subsystems. In some sense, the Edukalibre implements a wiki-like syntax,
with simple to use interfaces integrated in environments (such as office suites
or learning management systems) common to educators. All in all, it lowers the
technical barriers for educators to explore the libre software development model
applied to educational documents. Also, the whole system is composed of libre
software, which makes it easy to try, install and adapt to any environment.

Being an initial step, the project did not examine the full potential of the
deployment of the libre development model. Notably, all studies included par-
ticipants who knew each other and could meet face-to-face. Further studies are
required to examine how the Edukalibre system can be tailored and extended to
enable the construction of educational resources by large, geographically remote
communities. In all scenarios explored so far, we dealt with university settings
(which was the focus of Edukalibre). There is notable interest in methods for
community-driven creation of content outside the university communities, for ex-
ample schools [30] and digital libraries [31], and studies in such settings should
be conducted. Finally, Edukalibre focused on the creation of educational ma-



terials but did not explore how these materials would be reused by different
teachers and students. For this, significant extension of the Edukalibre editing
tools would be required to generate appropriate meta-data and to export the
created resources as learning objects [32]. Finally, participants in study 2, who
were familiar with personalisation functionality, pointed out the the collabora-
tive editing tools should be customisable, so that the communities could deciode
what tools would suit them best, as well as adaptive offering support tailored to
the particular community (e.g. pointing at missing topics, inactive participants,
or dominant members).
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