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Abstract:

In the 1990s, the World Wide Web has revolutionized the way in which knowledge
seekers satisfy their thirst for knowledge. During the recent years, a technological and
social paradigm shift called Web 2.0 attracted a lot of attention in the Internet
community and is considered a major evolution of the web. New online applications
make it easier for individuals to learn, using the vast information provided by the
Internet and the collective intelligence of its users. The Encyclopedia of Life, a global
repository for all kinds of information related to life on earth, builds upon the vision of
Wikipedia and enhances it with Web 2.0 technologies and a concept for assuring high
quality content. After a brief review of the development of the web as a learning
resource, the authors of this paper present the concept of the Encyclopedia of Lifeas a
knowledge pool for the domain of biology and compare it to the Wikipedia.

1 Introduction

Technology has played a major role for learning, knowledge creatRreowledge transfer
in the modern age — beginning with Gutenberg’s printing technologynaore recently
leading to digital publishing on the web and mass production of user-ggghemmtent as a
result of the Web 2.0 phenomenon. New social web tools and applications esersl¢o be
the masters of the information. The unbound number of content creatorspbaes 8 new
age of information, leading to a revolutionized experience of learmntel Web 2.0 era of
collaborative technologies, the mass production of blogs, wikis, poduastsebsites brings
in mountains of partly redundant information and demands a great &ffal¢velop an
accumulative understanding on a topic. Therefore, a need for thdagredlic aggregation of
knowledge has never been felt stronger than in the Web 2.0 age, evenpimegsberce of
‘googling’ technologies. Wikipedia [16] was the first to takethjs challenge and with the
enthusiasm of ‘social text’ gathered more than 5,5 million entrpedo now (September
2007), achieving a milestone in this regard.

Wikipedia serves well for informal learning and building a basiderstanding of a given
topic, but for scientific purposes, it remains unsatisfactoryHGithermore, the need for an
authentic, authoritative and comprehensive source of knowledge on a pati@it has not
been satisfied. Although many initiatives like Citizendinor Scholarpedia [13] have tried
to fill this gap, they usually only provide an overview and do not covieldaof knowledge
in depth.

The desire to understand life forms on our planet is not new. Thessuof the Genome
project, ‘one of the most significant achievements of modern sc¢ig8¢eand the
technological advancement in biology and informatics provide the foundatioa heeip for
all life’ [4] — the Encyclopedia of Life (EOL) [2]. It is envisioned as thestfimajor

1(9)



Conference ICL2007 September 26-28, 2007 Villach, Austria

encyclopedia of the Web 2.0 that will cover the breadth and depth of aattzrdi
comprehensive information as ‘a macroscope for biodiversity and gnpemt into virtually
all of biological knowledge’ [11]. It also aims to ‘combine tgthority of a traditional print
behemoth with the collaborative spirit of the Web's user-creatdap®dia’ [8] to create a
separate web page for each species on earth.

In section 2, this paper introduces the concept of Web 2.0 and learniegaltaborating on
the web. Section 3 introduces the Encyclopedia of Life (EOL) agobal knowledge
repository for the domain of biology, developed with a user-cent@@aach using Web 2.0
technologies. Section 4 compares the concept of the EOL with tleessfid online
encyclopedia Wikipedia. Section 5 concludes with a summary and an oddioditure
developments and research.

2 Effects of the Web 2.0 on Learning

The term Web 2.0, which has attracted a lot of attention in then&ttemorld, has been coined
to describe the changes that the Web is currently going thraGgjiMost of them are caused
by the vast growth of the web together with the rise of new lumiive technologies,
reaching out for a richer user experience. Web 2.0 is, at thetsamea social phenomenon,
causing users to interweave their communication and interaction pescesth the web.
Users have continually begun to assemble in new types of online conemusmitich are
emerging all over the web [7], accompanied by changing tteaditibnal role from mainly
using the Internet as a source of information to actively paaticig in the content creation
process. The social phenomenon is enabled by the technical revolution, nelaemgsing
technologies including content syndication, semantic annotation and uedreinterfaces are
tempting social interaction, thus resulting in the emergence oftyjges of collaborative
knowledge structures on the web. Social entities [15] act asoarcesfor collaborative
knowledge where the web in total can be seen as a collaborative learning environment
Entry barriers of using the web as a medium for learning baea reduced mainly due to,
amongst others, the radical simplification of interactive userfaxtes and easy access to
huge pools of knowledge. This has changed the way the individual knowledigersvare
gaining their context-specific knowledge. Google.com, not onbabse of its simple user
interface, has been one of the precursors of an information aggregawmg the learner to
search quickly and easily for proper learning resources.

Due to the nature of the web, theme specific niche communitiesge. The voluntarily
conducted knowledge transfer between members in the respective caiesnisnembedded
in the social structures, enhancing the communities. The Web 2.0 prosdesgst other
features, the possibility of instant communication without the reaein¢ of any additional
tools or plug-ins. Technological advances like folksonomies and semantic annottitatefa
the process of finding users with similar interests or problddesause of the socializing
nature of these Web 2.0 knowledge communities, the knowledge seekgetvah answer to
his or her questions straightforward, compared to monotonous e-leptaiftyms where the
motivation of the users to contribute and participate may be much M¥edr2.0 furthermore
enhances the learning skills while practicing learning by darm, writing a blog about a
specific topic of interest and getting feedback from the audieheseby increasing the
knowledge of the blog author and all of its readers.

‘Traditional’ e-learning systems often lack the consideratiosaaial factors like trust and
motivation [6]. Rollet [12] gave an overview on the implications &#BA2.0 to knowledge
transfer and investigated the potential of lightweight Web 2.0 apiphsalike blogs and
wikis for the purpose of facilitating self-directed collaboratiresponsible learning in
educational settings.
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3 The Encyclopedia of Life (EOL)

3.1 Introduction

In this section, the authors of this paper give an overview of thgckpedia of Life (EOL)
[2], a comprehensive knowledge repository for the domain of life sEsei@oncept, features,
stakeholders and underlying technologies are discussed.

At this time, the development of the EOL is still in progressl the first species pages will
be made accessible in the mid of 2008. Documents concerning the desigmrkhaan,
technological issues and vision along with mock-ups of the user irdeafacavailable to the
public and are the main source of information for the following analysis.

The vision of the EOL is not a new one: Already in the 1990s, Daargeh from the
University of Pennsylvania was among the first to address speages. More than 10 years
later, E.O Wilson articulated Janzen’s idea in his essay “Tlogdiopedia of Life” [18] and
became one of the leading proponents of the EOL.

As stated, the goal of the EOL is to serve as an ordifggance source and database for each
and every of the 1.8 million species that are known and named today, ahdserwho are
still to be discovered. The EOL aims to be used as a teachingamhp tool for scientists,
students, educators and everyone interested in the domain of biology. Samdkstiicators
will find a variety of tools to use the already available infation and feed their own
knowledge back into the EOL.

The emergence of the EOL is mainly caused by three factioss: the necessary consortium
has been brought together, inspired by E.O. Wilson’s vision at the ®&feérence in March
2007 [19]. Second, due to the rapid deterioration of the ecological sgstezarth and the
environment resulting in the extinction of countless species, tBeegestrong need for a
repository to document all kinds of life. This repository could helseeng life forms
before they are gone forever as there is no comprehensive datéleasey species available
today. Third, in the recent years, crucial tools like semanthntdogies and wiki-style
editing have proven mature enough to be used on a grand scale.

By harnessing the work of scientists from all over the world, B¢ aims to become the
global resource for information regarding all life on earth.ofparable knowledge pool has
never been available to the scientific community or society éefboday, there are many
information resources both online and offline — however, even the smadasher is
exposed to information overload resulting in lost time and energycrBagion of the EOL is
a collaborative effort, tens of thousands of experts from all ovexdiniel are responsible for
its constructing, led by a steering committee of experts fearawned institutions in the field
of biology such as Harvard University, Smithsonian Institute and BimiiyeHeritage
Consortium.

The Encyclopedia of Life continues the historical practice of sgakhowledge to advance
scientific innovation and learning and is envisioned as a computer-baszeexpanding
unified and structured chronicle of all life forms.

The contentin the EOL is brought together from a wide variety of sources$ w&ill be
authenticated by scientists and biologists to provide a qualityexssnformation resource.
The EOL and its board will work with scientists all around tledg) securing that the people
who are involved are experts in their respective field.

To ensure that information on the EOL stays current, regular anchgedtcontributions are
necessary. Software tools are created to mine the sciefitdiature. The scientific
community will use EOL-developed tools for their scientific purpogeseasily submit
updates.

At the moment, the EOL is working on three major challengest, Ficcommodation of the
diverse demands of the different stake-holders involved needs a lanoéptual work.
Second, the realization of a user-friendly tool for all audiencedsreeéot of effort on the part
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of the technologists. Finally, the intellectual property righssieés are always a big challenge
for technology-based knowledge sharing and will have to be resolved.

3.2 Key technologies within the EOL

The EOL has planned a very flexible and end-user focused infomaatchitecture [11] that
can be perceived in three major steps: aggregation, authentication and atomization.
Knowledge about many species is already available in piecesfferent forms and from
different sources. The aggregation will bring all the pieces flibmaries and websites
together to establish a more structured and comprehensive repoRit@nmyajor technologies
used for the aggregation will be APIs, semantic tools for edéntgannotating content, and
scanning and OCR technologies for digitizing analog content. Thelseotegies will be
customized in the form of ‘Taxonomic Intelligence’ [11] and GUtDsesolve problems with
synonyms and homonyms using conciliation and disambiguation technighesE®L
intends to add semantic intelligence to biology for metadata sthpa@on of the content, so
that information can be identified, retrieved and cached as rdquiigtributed and made
accessible through an index. The ‘Taxonomic Name Recognition’ (it use name
discovery and name recognition algorithms for the indexing sysémmhsgyather previously
undiscovered names for NameBank (a registry for all the dedaiaxon names), holding the
global name repository, and facilitating dynamic taxonomic nawigabf RSS-Feed,
Databases or web-pages. The whole structure of the EOL is ligkibe Ispecies name which
is the only field common to virtually all biological databases.

Biodiversity
Heritage
Library — ;
Dat Synthesis Education
ae Center & Outreach
providers :
¥ X {x‘
I N 7
Secretariat EOL informatics Ty
w ¥ :
Species Diata from T nmira— Selected and 3
Indax of dat;
payges Datz enhanced different = ;:ect: a Uatz passed to organized data | Page-of
graup select S Data providers —s with semantic —=| sources brought 2 | service oriented —» passed to information on a
data and data added & taxanamic together- | Matrix of WyorkBench for templates of species is
providers 10 registies Intalligence agyragated atomised data —=| enhancement Species pages wisible
APl's — devices that allow machine to machine dialog with components of the workflow

Figure 1: Assembling a species [11]

Content is aggregated from a wide variety of resources. The cqattrered from different
resources receives authentication from scientists, ensuringeéineet have authoritative
information. EOL will secure the involvement of the scientists amehsfic institutions that
are established experts on each species. The EOL will provitlegetdiols and a semantic
wiki environment to engage the scientists around the globe for maturing of the content.
The EOL provides new ways of mining, visualizing and interprediaig using workbench
tools and modules which is termed as atomizatbrgyathered data fulfilling the needs of
customized views. The EOL provides customization of the data in diffeeent ways: First,
the web interface of the EOL provides static fundamental infiomabout the species. The
dynamic part of the content presentation changes according to the ldwelediner reaching
from novice to expert. These content components are automaticallpezb&nd structured
by the machine using a big set of information from a wiki-typeirenment. Second, the
myEOL customization can use workbench tools for the custom view affdrenation on a
species along with some widgets, bookmarking and tagging toolsl, Tt workbench tools
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as the main source of atomization are developed according epeéinesource ideology using
the community aiming to develop the consumer driven products for thes fuser of the
information.

pY

CONTRISETE T0 EEL HABITAT ey | owtRisuTE TO EOL

AHLE OF CONTENTE AELE GF CONIENTS

RELATED ARTICIES RELATED ARTIOIES

Figure 2: Novice and expert view [2]

3.3 Learning dimension of the EOL

The EOL presents the content and the multimedia data set iy fovemgage learners from
school level to the highest level of expertise achieved by ®ienh a particular topic.
Usability combined with latest technology ensure a high motivatioimeofearner to work
with the EOL.

When using the Web as a learning medium, learners are fawngroblem, that content
which is appropriate for his or her particular skill level, is hardetrieve. When the skill
level of the learner increases, he or she must search foap@apriate learning resources on
the particular topic. Wikipedia holds scientific articles which ander most conditions not
understandable by the ordinary learner [5].

When using the EOL as a learning resource, the learner may #justintent presented to
him or her according to his or her skill level. The learnerlmamefit from a comprehensive
learning resource on the topic of quality, making further $esrdor content obsolete.
Content in the EOL is valid from a scientific point of view, allogithe learner to use it (if
permitted) without scrutinising source or the learning material itself.
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Interfaces for mobile devices allow the usage of the EOLanynsituations including field
studies, which are especially important for biologists. Learnerg use the existing web-
services or even create their own web-services, thereby egjdlyen benefits of EOL’s
openness. By doing this, a greater impact on informal learning is achieved.

Schools and Universities enrich their courses and seminars ly lsanning Management
Systems (LMS) conducting blended learning. Most of the data in the EOL candrateden
these learning environments, combining the functionalities and learonagts underlying
the Learning Management Systems with the ever fresh content in the EOL.

4 Comparison: Wikipedia vs EOL

In this section, the concept of the EOL will be compared with tmeept of the Wikipedia.
Wikipedia is chosen mainly because of two reasons: It isyfieailable and uses a similar
authoring environment. Although both EOL and Wikipedia claim to be encychgeitiey
strongly differ in their goals. In general Wikipedia aims to dbwal widespread base of
knowledge, in contrast EOL focuses to gather all the knowledge in dltk df biology,
creating a repository of the expert knowledge. As a result/emrtin Wikipedia are numerous
covering the breath of knowledge, but most of the time missindadetklevel, while EOL
focuses on a particular topic, hence articles are expectedaio &eonsistently detailed level
covering the depth in that topic. The comparison focuses on the thextsaspntent, stake-
holder and technologies.

Wikipedia is a grown encyclopedia, addressing the phenomenon of miassrato the area
of content creation in a wiki environment. Everybody may contribute yosahject in the
Wikipedia regardless of his knowledge in the particular field. [é#ia is suitable for
providing an overview of a topic of interest towards a knowledge-seeker who carboeygny
including scientists. However, the usage of the content of thdp®dia for scientific
purposes is very limited, because of the lack of validity fromsthentific community. In
Wikipedia, plain text is dominating, multimedia content is scareaee @ the collaborative
nature of content creation, quality of content in Wikipedia is incterdisand can easily be
vandalized or falsified. Wikipedia lacks a workflow for quality aasge. A wiki-based
discussion forum is aimed to support the collaboration of the authors argeshaay be (but
do not necessarily have to be) discussed there before they are edniMittipedia also lacks
personalization features and a bulk of content has to be browsed to finel¢kant
information on a topic.

Contrary to Wikipedia, the EOL uses a well defined workflow foormfation structuring and
validation of content. Furthermore, EOL is enriched with personaizédatures to facilitate
end-users to organize the content in the form they like it. Fontstee motivation of
publishing within the EOL is high because, unlike Wikipedia, EOL holdspttential for
reputation for the content creator. Due to the peer reviewed nB@temay even become a
major platform for scientific publishing in biology in future.

The EOL incorporates pre-authenticated content as well asdoestnt, which has to be peer
reviewed by scientists, before being accessible to the puliie.p€er review is a formal
authentication process, conducted by scientists, who are expdmsraspective species. The
pre-authenticated content is drawn from data-providers consistimglleéstablished research
organizations from all over the world. Contributors for the fresh contexry range from
scientists to anybody with an interest in the domain of biolagly laodiversity. Content in
EOL will differ from content in Wikipedia regarding multimediareehments including
images, audio and video.
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Both Wikipedia and EOL use a wiki-like environment for the creatod usage of the
content. Wikipedia supports the collaborative content creation with teche®ldike
discussion wikis for each article and a revision control to countgeatalism. Wikipedia
offers no tools for reusing its content in different environments, ptx@esimple option to
download the whole Wikipedia in a huge file. Wikipedia lacks in curtenhnologies
including Tagging, Ajax or semantic ones. The Semantic Media Wikitfie4]to enhance the
Media Wiki, which is the underlying wiki for the Wikipedia, with Semantics.

The set of technologies in the EOL is very broad and has been icgcbghartly in chapter
three. The EOL presents itself in an aesthetically plgagiay, offering vast multimedia
support for the learner, out-rivaling the Wikipedia in the way thermétion is presented.
The EOL is based on an interactive wiki-like environment. In the fodt-the content
elements are dynamically structured depending on the knowledgefdirel learner by using
a skill slider to select the expertise level. The pre ptesefigure 1 shows that the content in
the novice level is more compact and easier to understand than xp#relevel. When the
slider is moved, both the available subtopics and the content of thke dtedf change
according to the new skill level. News-feeds (RSS), podcastsxgedt €hats are provided to
build a better understanding and up to date information on the topics ektrgay. the latest
scientific publications on a particular species. The EOL allpsvsonalization of the content
regarding the special needs of the learner by using bookmarking, tagging aatswidg

The EOL search is different to common search tools in the web, prgvidie tuned
semantic search mechanisms to cater for large and divdarsd sed usersDue to the
semantic algorithms, based on the underlying biological taxonomighsesa smarter and
more relevant search results are retrieved. As an examples gearches for the term ‘habitat
polar bear’ the search result presented will be the corresponaiwgnt on the habitat of the
polar bear. A taxonomic map visualized as a graph will show bekseen the polar bear and
its related species.

Different to Wikipedia, the content cannot only be dumped to a file, Rt Rrovides
sophisticated tools for reuse and mash-up of content. Based on the E@&ht,comttdules can
be developed allowing interested parties like researchitiegilor learning institutions to
customize the interfaces or to conduct data mining according to their respessds.

5 Conclusion

The EOL as described and in its status-quo is well planned and ireleddtionary, using
latest web technologies. Services will be available on a ghasas to all the researchers and
the learners using mobile and desktop devices. Learners may poaiitaf comprehensive
knowledge pool in biology. To make the content of the EOL freely avaikabthe learners,
will be a crucial milestone. Schools and universities alonly v@search institutions may use
the EOL as a future platform for their projects fostering collatbos learning, hence not only
using the content but also enhancing and expanding it. Expert-chat andiciata facilities
will be useful features in this regard.

The authors of this paper cannot propose, whether the EOL will becassumr not.
Nevertheless, a key success-factor for wiki-like environmerits isach the critical mass of
both authors and articles. The EOL has planned to overcome this olistdot®ising on an
organized way of engaging the necessary stakeholders aprdei@ders and authenticators.
From the perspective of the authors, other knowledge repositoriesti@néicated content
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did not succeed because they simply tried to copy the succesagafttédVikipedia without
being innovative enough to attract a critical mass of authorsETie being well focused,
has engaged an expert-community from the beginning to achieveacalantss of authors,
offering the latest technologies to serve to the purpose of learning.

The authors of this paper furthermore assume that the popularitykgfedia as a whole will
not decrease because of the EOL. However, an interesting tiidie the interplay between
the EOL on the one side and the biological part of the Wikipedia akisp&cies [17] on the
other.
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