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ABSTRACT

In this paper, we present an application of lear@nvironment under Web 2.0 concept and explore a
better connection between knowledge managemeng-decrning. While ICTs play an important role in
facilitating formal and informal learning, an intated framework is also proposed in the convergefce

knowledge sharing and multimedia learning. We alse that one of the most critical issues for
traditional learning, lack of online multimedia ingctions, might be solved by exploiting from newvrhs
of interaction and information in the Web 2.0 A@air proposed model not only allows for illustratioig

real integration and benefits, but also it encoesag new way of thinking about learning applicagion
through innovative ICT collaboration.

INTRODUCTION

To remain competitive, organizations worldwide epatinuously investing in training and educational
activities, which have played a critical role irithcontinued success (Westfall 2006). Besidesgraad
more countries make strong push in e-Learning phanish were integrated all kinds of resources tele

up competitive capability. As the Web’s impact caditional educational theories and practices are
increasingly apparent, many researches demonsiidisuccessful case studies of multimedia learning
Technology’s far reaching potential has transformed expanded conventional boundaries of education

with a precipitous rise in Web-based applications.

In Taiwan, the Department of Education aggressipédyed e-Learning initiative programs in 1994
and built different kinds of experimental platfortosdevelop e-Learning applications and related
technologies suited for Taiwan’s environment. Afteat, the National Science and Technology Program
for e-Learning (abbreviated as ELNP) which integdatesources of the industry, government and
academic to push Taiwan become Learning Societyudinthe ELNP really helps to shape an
environment favorable for e-Learning under policydgnce and to stimulate applications development

related to e-Learning. However, the status qudisfirogram gets great praise but poor rating,raosit
affiliated firms has been operating at a loss ffier past several years. The present situation calusetb
insufficient multimedia learning instructions, whiwas pointed by program offices as a most importan
reason.
Learning is often generally identical to curriculsimith some formal activities in a classroom or
through web-based way. However, Web 2.0, incorpardifferent services and technologies, has become
distinct from traditional Internet by innovationslusiness model, in a way of communication and
organization. After entering into current phas&\b evolution, a new generation of user-centriemp
dynamic knowledge platform came out. Most learrtiagpens outside of courses in rapidly developing
climates where information and knowledge createdrahge quickly, including online communities,
discussion, personal research, reflection, and aotbigvork-forming activities. Internet consistedrapidly
growing information repositories which might be ikaly linked to form a composite or virtual knowlige
repository in specific focus domain. With exponahtjrowth of information, Information and
Communication Technology (abbreviated as ICT) playmportant role in capturing knowledge, storing,
indexing and linking digital objects correspondingknowledge units. We were able to view Interméth
a huge body of knowledge of various kinds arourgdvtbrid, as an information and knowledge dictionary
which is preserved, classified, and maintaineddmsis knowledge space (Fernandes, Raja & Austibp0



Current e-Learning efforts continue to put a heemphasis on content delivery technology and
incorporation of new ICT trends into learning pree€Tomei 2008). Researchers have been focusing on
how to harness and apply Web 2.0 concepts to cneatdearning experiences and to learn across
communities. E-Learning via Web 2.0 technologies trezently been referred to as E-Learning 2.0

(Downes 2005). In fact, Internet have become aalighowledge platform which consists of
heterogeneous activities, including sharing idess@mments, collaboratively creating new forms of
dynamic learning content, getting effective suppand learning with and from peers.
Many projects and researches are starting to explow emergent Web2.0 technologies will influence
areas of academic and organization learning (Chdtimma, Jarke & Naeve 2007). What is a scenarib a
model on the utilization and integration of ICTgptmmote and improve learning under the Web 2.0
concept? How to solve learning issues in the ldantine multimedia instructions in term of qualaynd
quantity by exploiting from new forms of interagtiand knowledge sharing in the Web 2.0 Age? In this
paper, we mainly address that a logistic of multimes-Learning must rethink in global view and psed
an integrated framework in the convergence of legrrknowledge sharing and ICT. We also explore
possible potential of knowledge combination forteéag by carrying out case studies of e-Humaniied
implementing prototype system.

THEORETICAL FOUNDATIONS

In this section, a linkage of knowledge manageraedtlearning is discussed. Then, we conducted
several case studies which presented how ICT carséxto enhance combinations of various explicit
knowledge for learning purpose.

K nowledge M anagement and L ear ning

E-Learning applications has been evolving separéitem knowledge management but there have
been recent investigations into various integratiohthese technologies (Feng, Jeusfeld &
Hoppenbrouwers 2004; Marshall, Zhang, Chen, Lallglg&n et al. 2003; Vasilyeva, Pechenizkiy &
Puuronen 2005). In past few years, attentions baea shifting towards the importance of knowledge
management in corporate and academic learninga@maents (Lytras, Naeve & Pouloudi 2005; Al-Gharbi

& Nagvi 2008). Many best practices focus on seaghélevant contents and presenting it with sugfiti
flexibility to render it meaningful and applicatdeross multiple contexts of use. The knowledgetimea
metaphor of learning views learning as analogousrovative processes of inquiry where something ne
is created and initial knowledge is either subsdigtenriched or significantly transformed duritigs
process (Paavola, Lipponen & Hakkarainen 2004)e&ehers try to analyze similarity of methods,
technology and some knowledge sharing processesib&howledge management and e-learning. For
example, a work extended a traditional role oftdidibraries as information provider to informatiand
knowledge provider. Another experiment constru@dearning framework for knowledge building and
collective wisdom advancement in a virtual learnbegnmunity from the perspectives of system wholsnes
learning models, and knowledge management (Gan&2Z07).

Knowledge processing can be segmented into twadbelasses: integrative and interactive based on a
knowledge management architecture proposed by @899). However, these conceptually distinct
approaches can integrate smoothly through innowathd efficient use of ICT. For example, Amazon's
recommendation systems are best known for theipnsgcommerce Web sites, where they use
information about customers’ comments and intertesgenerate a list of recommended items. For efich

the user’s purchased and rated items, this softplatiorm and knowledge processing attempts toitapk
up similar items and recommends them.

ICTs play an important role in operations of knatge conversion and combination. Now many
advance of Web 2.0 applications with more suppmrtéllaboration and networking provides new
opportunities to overcome many of defects of tiadél e-Learning solutions during the process of

restructuring and aggregating explicit knowledde mew explicit knowledge. Once knowledge is cagdiyr
it becomes explicit knowledge i.e. information thah be stored and accessed. Unlike traditional
centralized e-Learning repositories, Web blogayrts, wikis, archives and databases with user-détiag



allow quick and wide information dissemination a&selassroom and organization boundaries. It foraed

basis of distributed information repositories wigi+to-date, context-rich, and searchable learngsgts.
As a consequence, recent researches try to expdeveknowledge management models improved and
enhanced by Web 2.0 applications in order to suppformal learning processes in organizations.
Learning and knowledge management can be viewesdasides of the same coin and those Web 2.0
concepts and technologies can leverage learningiramdledge sharing (Chatti, Klamma, Jarke & Naeve
2007).

Case of Wiki and learning
Wiki was mentioned by Leuf and Cunningham (2001)eafseely expandable collection of interlinked
webpages, a hypertext system for storing and modjfynformation — a database, where each page is
easily edited by any user with a forms-capable Welwser client”. Besides Wikipedia, best-known
encyclopaedia for free-content, many interdiscgynprojects created wikis for their learning aitids,
such as presenting instructions, problem solvirgnaging a long-term design process (Parker & Chao
2007). In addition, some universities integratekisvseamlessly into their main course pages, aokl &0
effective use of wikis for project management, esgily for course-related or group projects in matar
fields, notably music and languages (Schwartz,kKCi@ossarin & Rudolph 2004).
Wikiversity is a wiki-based learning community. Tlars were able to create course and students can
utilize online courses. Not only were learning mials hosted on Wikiversity taken as stand-alorngemat
or as part of a non-Wikiversity course for selfeltuit might also act as an initiative for furtheorks on
Wikiversity or other Wikimedia projects, or elsewdén general. Furthermore, a process of actually
learning on Wikiversity is primarily through "leang by doing" or "experiential learning". Editingaaki
is an active, participatory process, involving iedjt discussion and reflection. Learning activities
Wikiversity needed to focus on their wiki-basedgrdial and a interaction based on collaborative,
communal processes.

Application of Ontological Wordnet, Spatio-Temporal I nformation and learning

In Taiwan, researchers try to combining differentlies of explicit knowledge into create new explici
knowledge by make good use of ICTs, such as Ontmbgv/ordnet and Spatio-Temporal Information

Systems. Sinica BOW (Academia Sinica Bilingual Qugccal Wordnet), which integrates three main
resources: WordNet, SUMO, and the English-Chingsmdlation Equivalents Database (ECTED),

provides a basic infrastructure for Ontology stedied cross-disciplinary applications. Sinica BV i
intended as a linguistic infrastructure for and\klemlge engineering and many specific researches
extended based on it. One of most famous applitaticas text collections study on classical poetugh
as 300 Tang poems, collection of poems by Su ShiGarangQunFangPu. (Hsieh, Chang, Huang, Lo &
Huang et al. 2006). They not only compare and sthdyknowledge structure of Chinese historicalqusi
but also gain perspective understanding of theesciulture and time. These e-Humanities studies
combine different resources, including textual amit, zoology and artifact information. Their resda
results not only facilitate genuine cross-linguatess of knowledge but also open to public usegden
knowledge sharing and learning can be bridged sameabusly.

Spatio-Temporal Information Systems (STIS) pro\adeability to store, analyze and represent
dynamic properties of the information with geogrigghformation in space and time. To foster leagpin
more and more projects appeal to this technologyitdmecame an emerging research topic. For example
using GIS technology to develop spatio-temporairimfation platform for historical culture and charje

natural environment is a remarkable work. Chineisdization in Time and Space (CCTS) and Taiwan
History and Culture in Time and Space (THCTS) an@@g most two famous projects in Taiwan (Fan &
Liao 2005).

CONCEPTUAL FRAMEWORK



Digital instructions were critical components irLEarning and had to fulfill international
specifications to meet issues of interoperabilitgl eeusability. There already existed many learning
platforms, however, most commercial software clagro support E-Learning instruction developmerit no

only cost a lot of expense but also required tionget familiar with their operational interface.€rh

quantity and quality of learning instructions st#ll behind and it wasn't easy for everybody thiage

their individual goal of learning. In this papere vy to solve this critical issue by flexible igtation of
useful information sharing applications.

During past years, e-Learning courses stood onilegumanagement systems and in the browser, and
many of them were converted to online versionsgiaixiliary software. With new trends of web 2.@an
e-Learning 2.0, web-based rapid interactive corfeangé-Learning are raising their popularity on the
ground. Many authors who have fluent skills in Aogcript, JavaScript and HTML were able to publish

their teaching instructions or research resultptdilic use and knowledge sharing. The fast deveton
of Internet social networks also help to exchanmyk @mmunicate useful learning materials between
different social network group, such as friendsdstts, employees, etc. According to the discussion
previous section, knowledge combination occurs wdtnbining different bodies of explicit knowledge
into create new explicit knowledge. With trendd/ééb 2.0, blogs, forums, wikis, archives and databas
can be taken as information sources, knowledgesitepi®s and learning assets. By searching and
absorbing information easily and quickly, many mmfi@al learning materials can be built under the
integration of images and video as well as texutimmeously.

METHODOLOGY

More and more online services came out from vdesdteb applications, including blogs, forums,
wikis, archives and databases. These differentdsoafi explicit knowledge can be combined and iratesgt
into create new knowledge. Through advanced lelvigiteroperability and extensibility, Web services,
RSS (Rich Site Summary) and Podcast made heterogeivformation integration more flexible and
powerful.
For example, many radio news website are manageglaged using MP3 files and RSS for updates
and distribution in efficient way through the Imtet. Flickr, famous for photos management and sbari
service, has been fuelled by its innovative comityuioiols that allow photos to be marked and browsed
their own keyword metadata (formally called Tagg¢cBuse of its support for user-generated tagkrFlic
repeatedly has been cited as a paradigmic exarfipléeative use of folksonomy. Besides, wikipedia,
which provides definitions and perspectives ondigiect being studied, can be considered as lgarnin
objects repositories as well. As a result, we psepan integrated framework (illustrated as FigQrant
process in convergence of knowledge sharing anditeathrough ICTs in terms of informal learning.
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Figure 1. Proposed framework
Framework Components

The schematic of our proposed framework can bstithtied as in Figure 1 and major components of
model framework describe as the following:

(1) Web as a multimedia learning resource:

With the Internet plays a more and more importalg in daily life, many information now publish as
Web presentation. Many websites announced as Wedtyde are famous for its innovative, interactarel
user-friendly design, such as Flickr, YouTube, \pédia, Delicious, open text archives and Googte,lat

addition, Web services was key component of nemdgen information sharing that different piece of
single application is able to be integrated intaenmomplex distributed applications. In this waye t
logistic of multimedia Learning resources can khinking in global view and take Web as a single
platform.

(2) Knowledge repository:
The Internet carries various information resouiaad services which might be taken as learning
sources of informal learning. These diverse infdfomeand knowledge can be preserved, classified, an
maintained as different learning assets, which triighlogically linked to form a virtual or compasit
knowledge repository. Moreover, ICT play an impotteole in capturing knowledge, storing, indexingla
linking these learning assets, including Web Sesi€lickr API, RSS, Podcast, etc.

(3) ICT helps learning support:

By enhancing learning and teaching methodologiesutih a use of ICT technologies and encouraging
education-centered teaching mechanisms, teachetseceefit from adoption of innovation tools and
platforms to carry out related supporting tasksluding news announcement, learning instructions,

learning schedules and procedures, learning projaoagement, learning assessment. With innovative
uses of ICT to facilitate learning support, studezan also access to learning sources widely asily ea

(4) ICT helps learning activities:
ICT also facilitate and encourage a process ohlegractivities in terms of informal learning, suah
solving problems, investigations, projects, tase plays, simulation and quizzes, etc. With the



transmission and diffusion of knowledge throughesignce learning, student can get easy and quick
access to ICT-rich teaching and learning resources.

EXPERIMENTAL DESIGN

This research took building auxiliary reference posed of textural, graphical and presentation
contents for understanding and learning Chinesebc¢y as a research scenario and chose full-text
databases for Chinese ancient documents in Acadgimiza, Flickr and SlideShare as research objects
evaluate a feasibility of our model. The former wag of the most important references to study €d@n
history and taken as a textural part. Flickr was-#&alled best example of Web 2.0 applicationstakein
as a graphical part. Compared to other websitékrFinnounced APIs of core services publicly for
anyone to access and extend functions freely aadlpjpy writing their own clients. SlideShare walsesst
platform to share and find presentations and yotgable to share your presentations publicly orgtely.
To test and verify, we cooperated with Sijhih ConmitaUniversity (abbreviated as SCC) in Taiwan
and provided a free course base on our proposetfark illustrated as Figure 1. With the goal of
providing opportunities of being educated and mgkinowledge spread set up by community universities
our experiment can be separated into three padmihg resources preparation phase, learninggetti
phase and experience learning and feedback phase.

Preparation Phase

Full-text databases for Chinese ancient documemsademia Sinica shared contents for free access
in Taiwan and we took the biography of Confuciustire Records of the Grand Historian” as text catge
We collected texts contents from Web search internd converted to learning assets in XML format.
The pictorial learning recourse can be acquirethfRdickr by their web service API of search funatio
By taking Confucius as a tag keyword and searchiitr databases, we can get many related photos fo
reference, including the Statue of Confucius, Coiusl Temple and birthplace of Confucius, etc. Most
query results revealed their close relationshifn@ibnfucius and proved high reliability of Folksomp
implicitly as well. Moreover, we applied this softlogic to SlideShare and taken Confucius as a tag
keyword to query. Even though it still return huedis of presentations, a few of results seems tesfon
the Confucius. Most presentation only mentionsiaghrase in the sentence or as an example. Howeve
we still can exploit it as a valuable knowledgeasifory because the works of SlideShare are alWwags
analyzed, organized and synthesized.
During preparation phase, multimedia resourcepareessed and transformed to learning assets
which are basic elements in knowledge repositomyuth better use of ICTs. Moreover, we develop a
prototype system to present available learninguess and as a basis of next phase.

L ear ning setting Phase

When above multimedia learning material resourcerevdentified and prepared as learning assets,
teacher can design informal learning activitiesskudents. By carrying out related supporting tasks
through a use of ICT technologies and prototypéesyslearning news announcement, learning

instructions, and learning schedule can presemanBesides, student is capable of accessing meiia
learning assets through advanced way of data mtiegrand information from predefined analysis and
transformation process in previous phrase. Our otk combine the text, image and presentation
information into create integrated knowledge al@ahfucius.

Feedback Phase

The goal of curriculum design from community unsigr's point view is making knowledge spread
through students participation. After publishingiczes online and setting open for study at theim pace,
we also build up a forum for both teachers andesitglon the purpose of learning discussion. Besales



request for filling a questionnaire which was dasigjand collaborated with SCC to fit our goal of
collecting feedback information also sent afteew fveeks. Though the results showed that prototype
systems still need to improve its user interfacggieand to offer more function, most agreed iteptal
to succeed and hope to broaden its scope. By aitoiligeralize the dissemination of knowledge amd t
offer grown-ups channels to better understand mosleciety and accomplish life-long adult education,
our experiment result got great rating and loolaavéird to enlarging its learning effect. Our progas

model had encouraged a new way of thinking abas#eaghination of knowledge and learning.
FINDINGS

Given below is a list of findings from our work.

Extensibility Issue
Since many web 2.0 resources can be transformkeduasng assets after processing and
transformation. We are able to take advantagessbles learned from SCORM, a de facto E-learning
standard, to improve the practicality and exparldgbiFor example, it can be wrapped into SCORM
compatible learning objects with XML metadata. Saotangement for packaging multimedia learning
contents facilitates content delivery and reusanirefficient and effective way. Besides, content
sequencing approaches defined by SCORM can dédigening activities in a predictable, consisterd an
instructionally meaningful manner, regardless divéey environment. Though instructors specify
sequencing behaviors at design time, activitiesagrienced at time of delivery depending on spetifi
behaviors and learners’ actions. Sequencing befsaaie independent from the content to enable great
degree of granularity and reuse.

Diversity Issue
If without critical needs, enthusiasm for learnmgght lose was a great challenge of modern Web-
based learning. To eliminate this kind of concexnd to meet goals of inspiring learners, the
implementation must incorporate more informatiod Enowledge resources and take diverse learning
methods into consideration. For example, our modelintegrate other heterogeneous multimedia
information such as videos or flashes within infathearning materials by the same logic. Besides,
learning from role play and game-based learningpapular methods for exploring issues and knowledge
involved in complex learning situations. In additigroviding personalization and user-defined
customization by incorporating different CSS andpage templates into our framework might help to
solve diversity issue and inspire learners properly

Integration Issue
The primary goal of this research is to providaualimited possibility of informal learning framewor
by integrating different information and knowledggurces under Web 2.0 Era. However, copyright and
cognitive load issues are important topics in titegration of various resources and should be taken
account seriously. First, copyright plays a more amore important role over the Internet, take Flakd
SlideShare for example, users can modify theirileges to share publicly or only being visible tefds.
Besides, in order to keep flexibility of copyrighisers can associate a “Creative Commons” liceiitse w
photos to satisfy different cases. A license cadibeled into several different permissions accogdio
Attribution, NonCommercial, NoDerivs Works and Séalike.
Second, based on the dual-channel assumptionraitddicapacity assumption, humans possess
pictorial and verbal material separately and lighiggMayer 2001; Mayer 2003; Paivio 1986). Though w
can produce curriculums in unlimited possible bynbine different learning assets, cognitive load is
central issue in the design of multimedia instruttaccording to analysis of some research (Mayer &
Moreno 2003). Several theory-based suggestionsathrte cognitive load when producing multimedia



instructions composing of basic assets, includireg@nting words as narration, placing a text within
graphic or next to elements it is describing aesitele solutions.

Quality Issue

The multimedia resources can be access automgtaradl generate learning instructions which will
evolve over time, responding to changing circunmstanHowever, some practical issues should be taken
into considerations to accomplish our goal as ildle most important issue is a quality of learrasgets.

It is a time-consuming and controvertible job aeduires doing it carefully under some kind of pgplic
Peer-reviewing (Neven & Duval 2002) and ontology &chniques for manual and automatic way to
assure quality. However, folkdsonomy seems to stmone available and potential applications thanghes
two methods in nowadays environments and offer messonable reference by extracting folks’
knowledge. It was a way of user generation, invdlaad guided to organize information and became a
popular phenomenon across the Internet after 28@&rticularity of folksonomy is open, sharable and
dynamic refresh (Jun 2006). Through the creatiahuwage of different tags to make up and search web
resources, some tags would fade in and some wadkldut. This dynamic refresh often dug out hatdse
of information and could be attempted to exploibkaedge for inform learning.

CONCLUDING REMARKS

This article tries to explore how e-Learning, knetige management and Web 2.0 concepts converge
and to analyze the potential of their cross-disegsly combination into one integrated framework to
facilitate learning. Moreover, we also develop atptype platform which is composed of available

learning resources from full-text databases fom€sé ancient documents in Academia Sinica, Fliokr a
SlideShare to evaluate a feasibility of our model.
The experiment result got great rating and our gsed model had encouraged a new way of thinking
about dissemination of knowledge and learning. Howmcrease a number of lecturers developing
interactive teaching materials for informal leainas a great challenge. This problem can be sdiyed
fast developing computer-assisted authoring tedgysénd the more willing to share their effortsain
ongoing climate of knowledge sharing.
The goal of keeping everyone informed and involtedrning culture with knowledge sharing can be
achieved by ICTs. However, technology alone isemmtugh. By empowering educational communities
with ICT technologies and continuously upgradingithCT-driven teaching and learning skills is a
method worth trying to help build a learning cuétu®©ur proposed framework provides a good best
practice for incorporating Internet resources tanbas informal learning in organizations.
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