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Chapter |V

TheCollectiveBuilding
of Knowledgein
CollaborativelL ear ning
Environments

Alexandra Lilavati Pereira Okada
Pontifical Catholic University and Dante Alighieri School, Brazil

Abstract

Theintention of this chapter isto investigate how collaborative |ear ning environments
(CLESs) can be used to elicit the collective building of knowledge. Thiswork discusses
CLEs aslively cognitive systems and looks at some strategies that might contribute to
the improvement of significant pedagogical practices. The study is supported by
rhizome principles, whose characteristics allow us to understand the process of
selecting and connecting what is relevant and meaningful for the collective building
of knowledge. A brief theoretical and conceptual approach is presented and major
contributionsand difficultiesabout collabor ative | ear ning environmentsar e discussed.
New questions and future trends about the collective building of knowledge are
suggested.
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The Collective Building of Knowledge in Collaborative Learning Environments 71

I ntroduction

A few years ago, in the beginning of a discipline at alarge university in Sao Paulo, a
professor asked if his students would like to use a virtual learning environment. His
intention was to promote discussion, group learning, and more interaction towards
collaborative learning. Then, one of them said, “I prefer just face-to-face classes.
Interacting in virtual environment means spending more time.” Although one of the
great advantages in virtual learning environments is communication anytime from
anywhere, some participants reveal ed that such flexibility provokesintensive interac-
tions, information overflow, difficulty inorganizing what isrelevant, and consequently,
time becomes agreat problem.

Duetotherapid growth of onlinelearning and theincredibl e increase of information on
the Web, devel oping methodol ogiesto build knowledge collectively, articul ating what
ismeaningful, hasbeen quiteessential to eliciting better collaborative strategiesinonline
courses. For that, | have been investigating how to manage information overflow and to
incentivize collective building of knowledge through virtual learning environments
using the software Nestor Web Cartographer (www.projeto.org.br/nestor/) and other
freewareresourcesavailable on the Internet (Okada, 2001, 2002).

The purpose of this study isto develop strategies for designing and mediating collabo-
rativelearning environmentsfrom anet of knowledge perspective. Thisnetwork perspec-
tive is supported by some characteristics of cyberspace, which not only highlight the
intersection of oral and written language with memory, but also facilitate the process of
weaving the meanings offered by subjects into a collective building of knowledge.

Asatheoretical basisfor the comprehension of collective building of knowledge, some
authors have been selected, such as: Humberto Maturana and Francisco Varela, who
consider knowledge a biological phenomenon of which knowing, being, and living are
inseparabledimensions; Paulo Freire, who defines knowl edge as conscious reading and
rewriting of theworld by the subjectsthemselves; and Pierre L évy, for whom knowledge
isacomplex net where technical, biological, and human actorsinteract all the time.

In the light of the above theories, we have tried to unveil the practice behind virtual
environments created during aworkshop about the software Nestor Web Cartographer,
asubject of the Education post-graduation course at Pontifical University of S&o Paulo.
The participants of theworkshop weretwo professors, doctorsin Education, and twelve
post-graduateresearch studentsfrom Education and other areassuch as Administration,
Computer Science, Communication, and Semiotics. One of the studentswasinvited by
the professorsto organizetheworkshop. Thedatacollected onthesix environmentswere
mapped and analyzed (14 descriptions about the participants, 130 forum messages, 173
emails, 15 webmaps, 10 websites, 19 papers, and all feedback commentsrelating to the
group tasks and learning environments).

The methodology used to develop this investigation was based mainly on qualitative
research. Itinvolvesdescription andinterpretation of dataobtained during theworkshop
frominteractionsandreflectionsof all researchers(teachersand students). Not only were
the results analyzed, but the processes were also investigated to reveal how virtual
learning environments can elicit the collective building of knowledge. Thus, interrela-
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tionsbetween subjectsor between subjectsand objectsintheir multipleinterfacescould
be better understood.

Attheend of our study, someimportant findingsthat emerged fromthe Virtual Learning
Environment (VLE) Workshop are presented that make collaborative | earning environ-
ments contribute to the collective building of knowledge: aclear and common purpose,
self-organization, collective building, contextualization, argumentative consensual dia-
logue, pleasure, and well-being.

Overview of the Course

The Nestor Web Cartographer Workshop was a course offered as part of the subject
Epistemol ogy and Computer Usesin Education of the post-graduation program, Educa-
tion - Syllabus at PUC University of Sao Paulo.

Nestor Web Cartographer, developed in France by Romain Zeiliger, is a graphic web
browser-an editor of HTML pages and a cartographer with synchronous and asynchro-
nous resources that supports collaborative learning. This software was developed to
promote the construction of apersonalized web space. For that purpose, it dynamically
buildsaflexibleand navigableoverview map of the hyperspacewhen usersinteract with
it. Inturn, users can rearrange the map creating new objects: documents, links, annota-
tions, sub-maps, tours, search keywords, and conceptual areas. Consequently, it allows
users to solve their own navigation problems: identifying documents, delineating
pertinent materials, organizing linksinto categories, and sel ecting information through
contextual navigational (Okada& Zeiliger, 2003).

Figurel: Nestor Web Cartographer. Freedownload: http://www.gate.cnrs.fr/~zeiliger/
nestor.htm.
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The Collective Building of Knowledge in Collaborative Learning Environments 73

Thissoftwareencouragesuserstoreflect ontheir interactionswith aninformation space,
to discuss those interactions with annotations, to collaborate with others through the
sharing of tours and annotated maps, and to apply their own methodologies to build
knowledge-based structures. Zeiliger, Belisle, and Cerrato (1999) emphasi ze six impor-
tant issues about this software:

1  Representing Self-Navigational Experience: Every visited document isrepresented
asasymbol (icon). Userscanrearrangethelayout del eting thenon-significant web
pages, changing theicons, grouping themin conceptual areas, and creating arrows
to connect information.

2 Constructing a Personal Web Space: Users can create web pages using Nestor
Editor, insert the converted maps, and weave them with the public network. They
can build thematic maps and develop personal hypertexts about what is relevant
and meaningful.

3 Note-taking: Users can attach annotations to every visited public or personal
document. When an annotated document isvisited, the corresponding annotation
isdisplayed in aseparatewindow—"thebag”; avisibleclipboard can be used al so
to select and gather important information during the navigation process.

4.  Creating KeywordsObjects: Userscanalsoinsert keywords, areas, and sub-guides
inmaps. Thecreated keywordsareautomatically searchedinthevisited document’s
text and highlighted when found (both on the map and in the document). Thisis
especially useful when users want to seek relevant information.

5. Creating and Saving Navigational Objects: All objects created by users (maps,
keywords, conceptual areas, annotations, and routes) can be saved to an HTML
file, retrieved, and published. Those objects are considered as “navigational
objects” because they can serve to initiate new navigational operations.

6.  Sharing Maps: NESTOR allows users to build maps collectively using synchro-
nous and asynchronous resources and also to share objects published in the
cyberspace. Nestor users can construct meaningful information through com-
puter-mediated communications and collaborative navigation.

The aim of the workshop was not only to demonstrate the software Nestor Web
Cartographer in order to devel op maps of investigation, but also to go deeper into some
theories following participants’ expectations through our own collaborative environ-
ment that we created by using just freeware resources available on the Internet.

All studentsand teacherswere encouraged toinstall thisfree software and to participate
in the workshop outside of class time. The student responsible for the workshop
developed the environment about Nestor Web Cartographer using the same software.
The professors created the subject’ s environment to discuss theory and practices and
thetwelveresearchers, organized in four groups according to their interests, devel oped
four environments about autonomy, collaboration, pedagogical mediation, and
interactivity. The six environments were connected with each other and could be
accessed by everybody.
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Figure2: Epistemol ogy and computer usesin Education Subject organi zed by professors
Maria Elizabeth B. Almeida and Maria Candida Moraes PUC-SP 2001.
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Background for Collaborative Learning
Environments

What isaVirtual Learning Environment? What attributes constitute a“VLE"? Many
authors, for example, Colin (1999), and Britainand Liber (1999), definevirtual learning
environments as software packages installed in a server to administer the learning
process (interactions, information access, discussion, support. etc.) into an integrated
environment. The purpose is not to reproduce the same environment of the classroom,
but to offer technological resources to facilitate the apprenticeship.

Maturanaand V arela(1980), both biology researchers intheautopoietic theory, consider
environment as alife organization. Organisms are adapted to their environments, and
their organizationrepresentstheenvironmentinwhichthey live. Tothoseauthors, living
systems are units of interactions that exist in an ambience and are essential for its
mai ntenance as a unit. And considering the biological point of view, itisimpossibleto
understand those unitsindependently or outsi de the ambience with which they interact.

DodgeandKitchen (2001, 2002), both cybergeographers, define environment asaspace
of interactions, places of production and consumption that are recognized by their own
relationsinside and outside. They emphasize that our lives are rooted and given context
by placeswelivein, thecommunitiesweinhabit, thesitesof our homes, work, andleisure,
and are shaped by complex socio-space processes that operate across many scales, from
local toglobal. Inturn, spacesare produced and given meaning through social practices
creating places.
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Figure 3: A schematic of a Prototypical VLE by Britain and Liber (1999).
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Using the conceptual approach by those authors, we can define virtual learning
environmentsasanetwork of technol ogical, human, and biol ogical componentsandtheir
interactions. Thus, it isimportant to consider virtual learning environmentsnot only as
technological resources (computers, modem, connectors, web servers, software, web
services, synchronous and asynchronousinterfaces), but also all participants (teachers,
students, guests, technicians, specialists, and apprentices, including their interactions),
the traffic of text, documents, images, sounds, the sharing of messages, the forum of
discussion, the registering of databank and forms, the access of websites, and all
information.

Thisinformation flow describesaninteractivelearning processand could not have been
completed inisolation. Virtual learning environments begin to reveal the development
of anew paradigm of education: thetransformative nature of thelearning processwhere
students and teacher can learn and contribute to each other. Consequently, a network
of interactions and collaborative attitudes between all participants can be formed,
through which the process of knowledge building is collaboratively created.

Maturanaand Varela(1980) consider living systems as emergent from or constituted by
the interactivity of beings, not as a priori abstract units. The authors define social
systems as abundle of specificinteractionsamong its participantsrealized primarily in
linguistic consensual domains. Those interactions (e.g., regarding frequency, connec-
tivity, membership) definethecharacter of asocial system. To Maturanaand Varela, the
social system exertsinfluence uponindividual participantsthrough affordancesfor and
regularities in their interactivity, and this influence is recursively exercised upon the
emergent social system through the participants' ongoing interactions.

About social systems, Dodge and Kitchen (2001) emphasize that information and
communication technologies (ICTs) allow the reconfiguration of space-time relations
and radically restructure the materiality and spatiality of space and the relationship
between people and place. It is possible to interact anywhere, any time, changing any
kind of information quickly and cheaply, and everybody can be emissor and receptor at
the same time. It means a new way to build knowledge, interlacing thought in diverse
facets, collectively and with autonomy.
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Figure 4. A schematic of a Prototypical VLE as a living system.

interactions

d ic [ .
c:zrr:femn::cs: -' = ' ! ' - ﬁF
-:i'-:fg wiie ;w-;r-‘-i*'i"l
. ; w
=9 Vs
TS = L
challenges ir ] === teamwork

Considering VLE asasocial system whose characters are defined from itsinteractions,
and based on the studies of Mason (1998), we can realize three model s of environments:

. Instructional. The level of online interaction is low, concentrated between the
student and the material, or the student and the teacher. The core of the environ-
ment is the contents, which are already produced. The methodology is based on
tutorials; thismodel reflectsthetraditional teaching environment. Theknowledge
is built through readings and memorizing by individuals.

. Interactive. The level of online interaction is high among all participants. The
environment contentsare produced during the processthat involvesactivitiesand
online discussions. The groups build knowledge through consensual dialogue.

. Collaborative. The level of online interaction is very high and centered around
collectiveactivitiesand common purpose. The environment contentsare dynamic
and are determined largely by individual and group needs. The knowledge isthe
result of collaborative activities, discussions, consensual dialogue, joint assign-
ments, and common challenges by teamwork.

Based on the Maturana and Varela's (1980) theory about cognition as a biological
phenomenon, it is possible to associate collaborative learning environments as a
cognitive system whose organization realizes and produces the network of interactions
in which it can act with relevance in order to keep its existence. “Living systems are
cognitivesystemsandlivingasaprocessisaprocessof cognition” (Maturana& Varela).

According to autopoiesis theory, a cognitive system needs to manage its complex
context to maintainitsexistence. Theworld that any organizationinhabitsismuch more
complex than the organizationitself, and the variety of organizationismuch larger than
variety of organism. Therefore, in order to keep itself lively, a cognitive system can
amplify or attenuateitsvariety, enlarge or reduce its domain of interactions, by making
itsinternal states modifiablein arelevant manner.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



The Collective Building of Knowledge in Collaborative Learning Environments 77

Figure 5: Collaborative Leaning Environments as a living system.
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Figure 6: Collaborative Leaning Environments as a self-cognition organism
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Taking the virtual learning environment as a cognitive system, its characteristics
(members’ roles, purposes, context, common interests, etc.) define itsidentity and its
initial structure (interfaces, communication channels, design, contents, etc.) to keep the
environment’ s existence. Participants also have their own characteristics (personality,
skills, difficulties) andinitial states(time, motivation, expectations, intentions, interests).

Thekey problemfor acollaborativelearning environmentinmaintainingitself asalively
cognitivesystemisto know how to manageitscomplexity and thecontextinwhichitfinds
itself.

Complexity, according to Morin’ sstudies, has provoked an important discussion about
the relationship between order and disorder and new ways to deal with this. Some
aspects, such as the unforeseen, uncertainty, ambiguity, and subjectivity, are increas-
ingly being studied in the social and natural sciences. Ordered and linear conceptions
of universe, nature, and human civilization have been dismantled (Demo 2002; Morin &
Kern, 1999). The sciencesof chaosand complexity show ustheprofoundrole of disorder
and theimportance of knowing how to create new alternatives, to innovate, improvise,
organize, and self-organize, to disorganize and reorganize, as a constant dynamic and
non-linear process.

After reflecting about learning environmentsasacognitiveliving system, itisimportant
to discuss how knowledge can be built collectively. What does net of knowledge mean?
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Theoretical |ssues about Knowledge as
a Network

Web of knowledge and knowledge in network are constructs that result from the
flexibility, plasticity, interactivity, adaptability, cooperation, sharing, support, and self-
organization that characterize the knowledge-building process (Moraes, 1999). The net
metaphor seemsto be the key to the emergence of knowledge asanew interdisciplinary
work. To understand isto apprehend the meaning by seeing the relations among things.
The morerelations can be established between onetopic and other areas of knowledge,
thecloser that topicwill betoitsthorough meaning, toits“completeness.” Suchrelations
connect different topicsin anon-linear way. In other words, the meaning of atopic“X”
can be apprehended through multiple relations established between “X” and other
topics, “A”,“B”,“Y",“M”,and“G", those being or not being thereferencesin thetopic
that is studied (Machado, 2000).

There are six important principles about the concept of net and rhizome presented by
Deleuzeand Guattari (1987) and Pierre Levy (1994):

i Metamorphosis - there is the need for a constant change.

i Multiplicity - the components and interconnection have multiple scal es.
i Heterogeneity - the structure is always different.

i Exteriority - the feeding information should come from outside.

i Acentrism - there is no beginning, no end, and not one center but mobility of the
centers.

i Proximity - theinteraction allows association of components.

Themetaphor of network and rhizome allowsto associate threetheoriesand to conceive
the building of knowledge astheresult of biological, social, and technological process.

Maturana and Varela (1980) consider knowledge a biological phenomenon, of which
knowing, being, and living are inseparable dimensions. The living being can develop
knowledge:

i through the dynamic and flexible changes of the components (metamorphosis);

i as aprocess where components produce multiple dynamics of production (multi-
plicity);
i from the operation of different components (heterogeneity);

i asresulting of internal and external interactionsto keep the structural congruence
(exteriority);
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i by configuring enterprise (re-)engineering practices for mutual orientation and
self-organization (acentrism); and

i through the interaction that allows association of components (proximity).

Paulo Freire (1987) defines knowledge as a social process of conscious reading and
rewriting of the world by the subjects themselves. People can devel op knowledge:

i by transforming the reality for an equal and just world (metamorphosis);

i through decodification asamulti-dimensional step wherethereisbreaking down
of the knowabl e object for critical analysis and future action upon this reflection
(multiplicity);

i as a way to achieve critical consciousness through the consensual dialogue
considering different opinions and points of view (heterogeneity);

i through dialectical movement of reflection and action managing the pluralities
within, across, and outside communities with different interests (exteriority);

i by being co-learners—both teacher and students must participate in and be
responsiblefor their learning process as social-historic subjects (acentrism); and

i by coming closer to the object and to each other. Humans are the only beings
capabl e of being both objects and subjects of the relationships woven with others
and with the history that we make and that makes and remakes us (proximity).

PierreL évy (1994) emphasi zesthat knowledgeisacomplex net wheretechnical, biologi-
cal, and human actorsinteract all the time. Web users can weave knowledge:

i in a continuously space of changing: the cyberspace;
i by building anetwork of informationin multiple scales (multiplicity);

i by interconnecting different components: sounds, images, text, ideas, thoughts,
etc. (heterogeneity);

i by feeding information even outside the web as experiences, practices, other
exampleslived (exteriority);

i by navigating and building diverse hypertext and journeys in the cyberspace
without a specific beginning or end (acentrism); and

i by logging on and interacting with anybody, anywhere, and anytime (proximity).

Infact, those principles can be considered as the essence of I nternet, non-linear access
of information and non-linear building of knowledge. It also allowsthe association of an
unimaginableamount of information routes. All those characteristicsallow understand-
ing of how the interaction can occur and how the environment can maintain itself.
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Figure 7: Knowledge as a Contemporary Network.
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This networking approach, based on a biological, social, and technical notion of
knowledge, can offer auseful framework for conceptualizing thepluralistic and dynamic
nature of cultural knowledge. Considering thisaspect, it isnecessary to recognize that
knowledge can devel op better within an unpredictable and complex world.

The knowledge must be built to reduce and to overcome uncertainty. Consequently,
theories must be questioned and criticized in order to be substituted for abetter one, and
then, knowledge can be improved into a complex and more advanced level whileitis
deconstructed.

Moreover, questioning is not only to show emptiness and inconsistencies, it is also
meant to see through other angles, points of view, different contexts, and multiplelevels
in order to create new alternatives.

Inthisway, it is essential to investigate how to engage co-learners into weaving a net
of meaning collectively. How can environmentselicit collective knowledge building as
anetwork of meanings? What are the strategies for designing and mediating collabora-
tive learning environments from a net of knowledge perspective? For that purpose, all
datacollectedinthevirtual learning environmentswere mapped and analyzed alongwith
all the feedback comments.

Finding Results about Collective
Building of Knowledge in VLE

The six environments created by students and teachers during the workshop were
developed using just free software available on the Internet. Web pages and web maps
were built using Nestor Web Cartographer; the discussion, using ForumNow; the
information exchange, using Y ahoogroups.
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About collected data, it was found that:

° Inthefirst weeks, teachersand | earnerswhoserolewasto mediate the environment
interacted much more than others. About 173 emails were sent:

o 33% were sent by students: 9% activities doubts, 9% technical support, 8%
suggestions and new ideas, 7% reflection about environment.

o 67% were sent by teachers: 20% reflections and questions about the
environments, 18% feedback (support and answers), 14% reflections and
guestions about activities, 13% incentive.

i After the first month, messages in forum were more frequent than e-mails, and
students interacted much more. About 130 forum messages:

o 28% weresent by teachers: 11% questions, 9% feedback and reflections, 8%
incentive.

o 72% were sent by students: 23% Theories (questions and reflections), 17%

Maps and papers, 12% Nestor software, 10% others (incentive, absent
reasons, etc.).

i Of the theories presented in the 19 papers and 15 maps: 27% references expected,
63% new references.

To analyzethe content of these outcomes, aqualitative research approach was adopted,
and investigation methods consisted of document analysis, interaction observations,
and description and interpretation of the co-construction process. Over four months,
datawascollected during theworkshop from six environments. Theresultswereanalyzed
and the process was investigated. This allowed interrelations between subjects or
between subjects and objects, in their multiple interfaces, to be better understood.

The focus of the study is on how virtual learning environments can be used to elicit
collective building of knowledge. Six important issues could be observed:

i common and clear purpose;
i contextualizing;

i self-organization;

i argumentative dialogue;

. co-construction; and

i pleasure/ well-being.
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Common and Clear Purpose

In the beginning, teachers intended to find a way to weave theory and practice about
Epistemology and Education. The students wanted to go deeper into some theoriesin
order to improve their research.

The first week of the workshop was very difficult, because it was not the students’
spontaneous option, and the environment was new and unknown to them. Interaction
was very poor. Although the aim of the workshop was to facilitate the process of
researching and to allow a theoretical and practical approach through the software
Nestor Web Cartographer, a common purpose among all participants had not yet
appeared. It could be realized that just the workshop intention and authentic activities
were not enough to guarantee the participants involvement.

For learnersto become actively engaged with each other, they wereinvited to introduce
themselves, to write about their interests, expectations, experiences, and preferences.
When the students started to discuss and to build maps about their preferred theories,
common interests were identified so they started to exchange maps and to share
bibliographic references. Consequently, they became more involved, not only in the
workshop but also in collaborative action.

This process allowed four themes of interests to emerge: interactivity, collaboration,
autonomy, and pedagogical mediation. Then, they organized four working teams and
started to build their learning environments using the same free resources.

After clearing up the purposein their environments, the participants started to interact
not only in their own working team, but also in others, bringing related issues. It could
be realized that common purpose contributed to increased trust, to communicate with
confidence. and to develop authentic presence. Expressing it clearly in their own
environment allowed devel oping initiative, collaborativeaction, and continual learning.

Contextualizing

Environmentsexist intheir own particular context. Cognitive process occurswithinthe
context of an environment. In order to understand the collective building of knowledge
withinthecollaborativelearning environments, itisimportant to know their contextsand
the motivational aspects of their interactivity. It is through interaction that theory and
practice, identity and meaning, collaborative and continuous learning can emerge and
evolve-all of which interactively constitute context.

About virtual learning environments devel oped in the workshop, the participantswrote
about themselves, inserted their pictures, described when, where, how, and why they had
discussed and devel oped concepts. The more learners can relate their life experiences
andwhat they already know about the context, the more meaningful will bewhat they will
learn.

Contextualizing is a process to express or to make meaning from the context itself.
Through acontextual |earning environment, meaning can be devel oped and understood.
Contextintheenvironment allowsnot only production of meaningsabout thecommunal
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Figure 8: Interactivity working team Website
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world, but also formation of identities that help participants to discover their similar
interests.

For instance, theworking team organized by Adhara, Graffix, Krugger and L uyten about
interactivity described how they could co-elaborate their own approach about this
concept.

“Why did we discuss interactivity? When we met at PUC cafeteria, on Tuesday, 27"
March 2001, we started to discuss the interactivity as Luyten had suggested. The main
purpose was to find a general concept, since everybody had already read about some
theories and had written their opinion. One of our conclusionswas: who thinks about
interactivity, thinks about multiple levels, because it is a broad concept and can be
selected depending onwho usesit. Then, wetried to summarize our viewin one sentence:

. Appropriatealterityisaconcept devel oped by Graffix that expressesthe capacity
to see, to think, or to feel thingsin such a way that one feels almost as being the
other,

. in an essential posture is what the Lyten in the group discussion introduced in
order to relate the concept with the educational question and the media,

. makesthelived experience, underlined by Adhara, theonlyway for interactivity
to occur,

. a natural relation is the mathematical view of Krugger's of interactivity as
relation that only exists when there are two elements in action.”

Practicesand meaningsareonly fully contextualized within the context of their authentic
use. The mutual relationships between context and content, individuals and environ-
ment, knowing and doing could be developed continuously from that which is known.
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Self-Or ganization

There are seven important categories that describe the self-organization process,
according to Whitaker (1995). The Workshop environments were analyzed from this
point of view. The categoriesare:

i self-creation - the capacity that a VLE has to be originated by circumstances in
which it occurs. Specific circumstances and attitudes such as: encouraging
innovation, stimulating initiative, and supporting doubts allowed the parti cipants
to create collectively their own environments, maps and papers,

i self-configuration - theability that aV L E hasto actively definethe arrangement of
its constituent parts. Freeware resources such as: Nestor Web Cartographer,
ForumNow, and Y ahoogroupsfacilitated the students” and teachers” participation
in the workshop and also the configuration of their environments;

i self-regulation - the ability that a VLE has to control the course of its internal
transformations, typically with respect to one or more parameters. Each team could
define its own interactions process, purpose, and tasks;

i self-steering - the ability that a VLE hasto actively control its course of activity
within some external environment or a general set of possible states. All partici-
pants could navigate in their environments through links, hypertexts, and maps
selected and created by themselves;

i self-maintenance - the ability that aVLE hasto actively preserveitself, itsform,
and/or its functional status over time. However, learners” participation rhythm,
number, and frequency of accesswerevery different fromoneanother. Roleswere
defined according to their interests by the learners themselves. Some participants
becameresponsiblefor technical aspectsof theenvironments, somefor pedagogi-
cal mediation, and others for motivation of the group;

i self-(re-)production - the ability that aVVLE hasto generateitself anew or produce
other systemsidentical toitself. Two environments (Epistemology and Computers
Uses in Education, and Nestor Workshop) could give rise to another four VLES
(Autonomy, Cooperation, Pedagogical Mediation, and Interactivity).

i self-reference- theability that aV L E hastovalueitsessence, to makeitscharacter
or itsbehavior meaningful toitself. All teamshad autonomy to make decisionsand
agreements, to express their opinions, and to be a source of information and
reference to themselves and to the others.

All these conceptsare not mutually exclusive. Any approachtotreating virtual learning
environments as self-organizing entities should, therefore, consider which (or how
many) of these connotations to include.
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Figure 9: Argumentative interactions.
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Argumentative Dialogue

Another important aspect of the interactions was the argumentative dialogue among
learners. Interactionsinvolvetheattempt to resolve expressed conflictsof opinionswith
respect to proposals, theories, opinions, and justifications. Some special circumstances
are required in order for argumentative interactions to be produced by learners.

Such circumstances mean encouraging students to express their ideas into alinguistic
formasapreparation for debating, devel opingindividualized texts, describing theverbal
conflict situation, and individual reconstruction of the agreed conclusion and justifica-
tion.

Learners are not naturally likely to argue spontaneously with each other, at least with
respect to the subjects that they have not been in contact with yet. And sometimes,
interpersonal conflicts or individual contradictions are not sufficient to provoke the
incidence of argumentation.

It could be noticed that in the working team environments spontaneous argumentative
dialogues resulted from common shared ground (theories read, papers written, maps
built) related to the topic discussed. A conflict of opinions was openly declared and
understood: participants knew their own argumentsin the discussion. Participants had
enough arguments at their disposal, and committed themselvesto the debate: they have
something to argue about.

The emergence of a critical discussion was predicted as soon as the appropriate
dialogical attitudes (“ pro” or “con”) had been expressed and the communi cation between
participants had been established. Thisimplied that points of view had already been
constituted, so students could discuss together, in pairs or in teams.

Argumentative interactions are an essential condition for development of a consensual
and critical knowledge.
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Table 1: Two types of knowledge by Nonaka and Takeushi (1995).

Tacit Knowledge Explicit knowledge

(Subjective) (Objective)

Knowledge of experience (body) Knowledge of rationality (mind)
Simultaneous knowledge (hereand | Sequential knowledge (there and then)
now)
Analog knowledge (practice) Digital knowledge (theory)

Table 2: Four modes of knowledge conversion by Nonaka and Takeushi (1995).

to
Tacit knowledge | Explicit knowledge
Tacit o o
f knowledge Socialization Externalization
r
0 Explicit o .
Internalization Combination
m knowledge

Co-Construction

Teachers and students as co-learners become partnersin collaborative learning. When
they have acommon and clear purpose, they become co-investigators. They can share
experiences and pursue a search for knowledge together.

Co-learners invite everybody to participate in the construction of knowledge and the
creation of the learning environment. However, they do not only exchange certainties
about the subjects, but also questions and unresolved issues that provoke a real
opportunity for everybody to learn with each other.

Thus, they arenever sure about what thedirectionthe discussionwill take. Surprisesare
morelikely. Issuesthey have not thought about are morelikely to arise. Such unpredict-
able ideas lead them or set them free to think freshly about the subject.

Then, co-learners can feel that they have thoroughly explored and tracked something
together. They feel freer to sharetheir thoughts and ideas and consider the environment
as their own space where everybody can be respected as a thinker and a learner.
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When co-learners share their production in an opened |earning environment, they can
socializewith anybody outsidethe environment whoisinterested. New interactionscan
broaden the knowledge of individuals, groups, and environments. This process can be
better understood from the spiral of knowledge theory developed by two Japanese
researchers.

Nonaka and Takeushi (1995), both consultants and professors, stressed that organiza-
tional knowledge requireshuman/individual knowledge and startswithit. Knowledgeis
the basic unit of analysisto explain firm behavior. Organizations do not merely process
knowledge — they also createit.

The authors explained that human knowledge can be classified into two kinds:

1  Explicit knowledge, which can bearticulated in formal languageincluding gram-
matical statements, mathematical expressions, specifications, manuals and so
forth; and.

2 Tacit knowledge, which is hard to articulate with formal language, is personal
knowledge hard to transfer.

Theinteraction between explicit and tacit knowledge isthe key dynamic of knowledge
creation by the individual, group, and organization. The two main dimensions of
knowledge creation are: epistemological and ontological. And there are four major
processesof knowledgeconversion: Tacit—explicit, Explicit—explicit, Explicit—tacit, Tacit—
tacit.

The most precious knowledge can neither be taught nor passed on. Tacit knowledge
embracesvalues, ideals, and emotions, aswell asimagesand symbols. Themost powerful
learning comesfromdirect experience. Itisessential tolearnwith thebody, not only with
themind. Childrenlearnthroughtrial anderror. Tacit knowledgeinvolvestwo concepts:

1  Know how: Technical dimension that encompassesthe kind of informal, hard-to-
pin-down skills or crafts and "fingertips’ feelings; and

2 The”cognitive” dimension: Schemata, mental models, beliefs, and perceptions
that reflect ourimageof reality ("whatis”) and our visionfor thefuture (" what ought
to be").

Bothinfoand knowledge can bedevel opedinaspecific and relational contextinthat they
depend on the situation itself and are created dynamically in social interaction among
people.

Observing the discussion in the environments” forum, Y ahoogroups, and emails, it was
possibletoidentify thosefour important moments(asseenin Table2). First, participants
socialized, exchanging previous opinions about the subject resulting from experience
and previous knowledge (tacit knowledge). Second, conceptual issues related to the
subject could be externalized through maps, texts, papers, and bibliographical refer-
ences(explicit knowledge). Third, theory and practice could bewoven; tacit and explicit
knowledge could be connected, discussed, and combined through critical and consen-
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Figure 10: Spiral of organizational knowledge based on Nonaka and Takeushi (1995)
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Figure 11: Spiral of collective building of knowledge based on Nonaka and Takeushi
(1995) Theory.
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sual conclusion. Fourth, thetheory and practice combined could beinternalized (explicit
knowledge becametacit knowledge).

Concerningthespiral of knowledge, Nonakaand Takeushi (1995) devel oped atheoretical
framework by pointing out thetwo dimensions— epistemol ogical and ontol ogical — of
organizational knowledge creation. As depicted in Figure 10, the epistemological
dimension, graphically represented on thevertical axis, iswhere knowledge conversion
takes place between tacit knowledge and explicit knowledge. And the ontological
dimension, on the horizontal axis, is where knowledge created by individualsistrans-
formed into knowledge at the group and organizational levels.

These four models allow us to understand the conversions between tacit and explicit
knowledge: socialization, externalization, combination, and internalization. Thesefour
processes are not independent of each other, but their interactions produce aknowledge
spiral when time isintroduced as the third dimension.

Another spiral takes place at the ontol ogical dimension, when knowledge is devel oped;
for example, the project-teamlevel istransformedinto knowledgeat thedivisional level,
and possibly at thecorporate or inter-organizational level. Again, theauthorsintroduced
time asthe third dimension to devel op the five-phase process of organizational knowl-
edgecreation: sharing tacit knowledge, creating concepts, justifying concepts, building
an archetype, and cross-leveling knowledge.

The five enabling conditions promote the entire process and facilitate the spiral.

Thetransformation processwithinthesetwo knowledge spiral sisthekey to understand-
ing their theory. Innovation emerges out of these spirals.

The cyclical movement and organizational spiral can be observed in the environments
since working teams started their production in an opened access site. Everything was
shared and socialized on the I nternet. I nteractions occurred not only among researchers

Figure 12: Pedagogical mediation role.
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andteams, but also with five other persons, researchersfromBrazil, France, and theU.S.
interested in the same subject. They accessed the environments site, wrote new
information, and contributed to the discussion.

Toguaranteethisprocess, it could be observed that pedagogi cal mediation wasessential
to provoke reflection through questions, comments, articulations between personal
experiences, theories, and new meanings. A friendly environment was important to
establish a comfortable and motivating atmosphere to exchange ideas, uncertainties,
doubts, new concepts, reflections, and criticism. Authentic activitiesbased on common
and clear purposes facilitate collaboration learning. Other important aspects are the
quality of interactions, such as exchanging opinions, reorganizing and synthesizing
comments collectively, reconstructing new concepts together, criticizing, and
deconstructing approaches in groups in order to go deep into theories. It seems to be
essential that theinteractionsare not only intensive but al so meaningful to promote the
collectivebuilding of knowledge.

Pleasure/Well-Bei ng

One of themost important and necessary aspectsnoticed intheenvironmentsispleasure
and well-being. The meaning of “university,” based on the medieval Latin word
“universitas” describes a group of people getting together to learn for pleasure. Those
who learn and those who teach should encourage theintellectual, cultural, and creative
abilities of each other as a spontaneous and pleasant process. Thereby, co-learners can
enjoy learning for pleasure. It contributes to self-esteem and self-knowledge.

About the environmentsdevel oped in theworkshop, it could be noticed that co-learners
felt gladness and gratification in being authors of maps, papers, and their own environ-
ments. They experienced theexcitement of freely discussing and debatingideasat nearly
level ground with persons who became not only colleagues but friends.

Thepossibility of being subjectsof their own knowledge, of creating and innovating, of
leading discussions, and of being pedagogical mediators provides the impetus for such
preparation.

This discipline Epistemology and Education comprises innovation and daring:
practicing theories, creating an environment of responsibility among students. The
opportunity given to share proposals, actions, is different from the usual learning. |
am learning things from many angles...I could not evaluate everything that has been
happening with me yet. Clearly, we are here the subject of researching experiment. |
feel in this discipline, the chance of “ looking within” and the invitation to “ looking
outside.” | do not know if I am being very confusing, but | felt as student that you,
professors, have awakened this reflective view. But, it is different when you provoke
the reflection and when you allow interference. Isit a practice of detachment? Isit the
changeof paradigm, isn'tit? | do not know, but it seemsfantastic theway wearetaking.
Between the perplexity and the ecstasy, it becomes almost another research....
hehehehe)? : )))). (Ross 28/03)
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Some Problems

Manaw Time

Although oneof thegreat advantagesin virtual |earning environmentsiscommunication
at different timesfrom different places, some participantsreveal ed that such flexibility
provokes intensive interactions and, consequently, time became a great problem. The
challenge was managing time: feeding the environment, being involved with technical
aspects, and weaving theory and practice in order to develop new concepts.

Oneway tominimizethisproblemistoinvitethe participantsto an explicit conversation
to create strategies for managing their time

Evaluating the Environment

Another difficult issue presented by participants was how to evaluate the environment,
how could they know the quality of the productions and interactions. Some different
kinds of feedback are necessary to help them calibrate their participation with their
expectations. It could be noticed that talking about the quality of their communication
was very important. The teacher can provide some feedback but it is even better if the
teacher can encourage partici pantsto devel op anormof providing feedback to each other
about communication style, quantity, frequency, clarity, etc. Teachers can help team
participants access more of their own feelings and reactions to messages in different
media. Thiskind of self-organizationisanimportant skill.

TechnoStress

Besides managing time and evaluating the environments, participants talked about
TechnoStress.

Thereistechnostressinthe environment dueto many interactionsto take placethrough
the computers. Very often | stay in front of computer instead of staying with my family.
The flexible virtual class time frequently overcame my leisure time with my family,
reading books by myself, or discussing faceto facewith colleagues. (Krugger 11/3 14h)

For Weil and Rosen (2001),

TechnoStress is our reaction to technology and how we are changing due to its
influence. Over the past 15 years, as technology has become an increasingly prevalent
part of our lives, we have watched TechnoStress develop and impact people in their
personal lives, their family and their work environment. We are changing both
internally and externally due to technology and these changes are not in our best
interests physically, socially or emotionally. (p. 1)
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The environment must stimulate a network of interpersonal relationship that is part of
an effective collaborative learning interaction, but it is very important to know how to
manage time. Participants must feel comfortable to discuss any problem and solutions,
to make choicesabout what they need. Itisvery important not only to manage one’ sown
learning, but also one’s own well-being.

Itisessential to keep up face-to-face contact with persons - family, friends, and even
virtual colleagues. Thenetwork of interpersonal relationshipscan go further thanvirtual
learning environments. It can be noticed that ameaningful virtual interactionscan enrich
face-to-facerelationships.

Both authors, Weil and Rosen (2001), emphasizethat it isvery important to learn how
to maintain humanity in atechnol ogical world. Technology provides uswith arange of
optionsthat can enrich and enhance our lives. However, to fight TechnoStress, we must
learn to drive and not be driven by technology.

Pedagﬁgical M ediation

How to engage co-learners into weaving a net of meaning collectively?

The most important aspect of networking theory is to understand how to deal with
complexity and uncertainty in order to benefit from and elicit collective knowledge
building. Concerning thisaspect, pedagogical mediationisthekey to guidetheenviron-
ment to deal with unpredictable challenges.

Concerning complex interaction among biological, social, and technological compo-
nents, the importance of pedagogical mediation is extremely relevant in order to elicit
collectivebuilding of knowledge.

Considering VLE asaliving organism and theimportance of pedagogical mediation, six
important aspects suggested by Britain and Liber (1999) were analyzed:

Figure 13: Pedagogical mediation and self-cognitive learning environments.
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Negotiation: How do learners negotiate their learning process with their teacher
in order to elicit the collective building of knowledge? Is this a one off or a
continuous process?

Frequent (virtual and face-to-face) discussion moments about the process were
some great opportunities to identify problems and to promote reflections and
agreements.

Coordination: Can learners collaborate in creating their learning? How?

Small working teams stimulated |earning, particularly the challenge to go deeper
into their preferred subject.

Monitoring: How does ateacher monitor whether learning is happening, so that,
if necessary, remedial action can be taken?

The continuous support was very important, in particular the register of the
trajectory of the groups, facilitating the accompaniment of difficulties and ad-
vances.

Autonomy: How can each student find his or her own resources and advance his
or her own learning independently of others? Can individual students contribute
their discoveries to the group?

All production shared among co-learners stimulated and inspired new produc-
tions. Autonomy occurs in such a way that changed the initial circumstances of
the subject, and this occurred due to the involvement of the participants.

Self-organization: What space or tools are available to et the learners organize
themselves as a group, outside of the teacher’s purview?

Easily available and free-of-charge resources, as well as proximity among col-
leaguesinsideteams, havefacilitated self-creation of collaborativelearning envi-
ronments.

Adaptation: Isit possible for the teacher to adapt the course and its resources in
light of experiences gained during its operations?

In order to adapt to the needs of the participants and the proposal s of the subject
and theworkshop, many changeswereachievedinthestructure of theenvironment
concerning activities, rhythm, and period of accomplishment, contents, support-
ing materials; mainly the discussion of purposes and feedback were a great
incentive.

Collaborative Learning Environments:
Some Conclusions and Future Trends

It isessential to find new ways to organize what is relevant and meaningful within the
collaborative learning environment and help participants manage their research time

better.
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Thismeansthinking carefully not only about the best interfaces, software, and contents,
but al so about the best methodol ogiesfor enabling collaborativelearning and knowledge
co-construction. Knowledgeisnot produced just from thetechnol ogy and informational
resources, but from the attitudes of the peoplewho aretrying to establish what, how, and
why.

Somecriticsbelievethat cyberspace hasamore profound impact on social relationsthan
it does on information processing. It affects both identity and community (Dodge &
Kitchen, 2001). Using and reflecting on the interactions, interrelationships, and co-
constructions in cyberspace, we can explore who we are and how we are changing.

The complex identity of cyberspaceisdefined by characteristics such as: fast updating,
diverseinformation, multiple connections, open resources, and ahypertextual and fluid
space for interactions. These characteristics are related to the six network theoretical
aspects: metamorphosis (changes), heterogeneity (diversity), multiplicity (multiple
levels), exteriority (outside), acentrism (no center), and proximity (close elements).
Considering these aspects, we can draw out some important principles about collabo-
rativelearning environments:

i common and clear purpose articulated by the different participants: when
teachers and | earners have acommon and clear purpose, they become co-investi-
gators.

Table 3: The Collective Building of Knowledge in Virtual Learning Environments

Networ k Collaborative WebSite Pedagogical Collective
VLE Structure | Mediation Building of
Knowledge
Metamorphosis | Common & Easy and Adaptation Keeping
Clear purpose simple Promoting the VLE | curiosity
Interfaces update continuously
Heterogeneity | Self - Aesthetic Self-organization Taking benefits
Organization design Creating from uncertainty
circumstances for the
participants to act.
Multiplicity Contextualization | Available Coordination Connecting

resources Guiding participants | theory and
to go deeper intheir | practice

projects
Exteriority Co-Construction | Flexible Monitoring Reflecting from
architecture | evaluating and self- | an opening view
evaluating by all
participants
Acentrism Argumentative Significant | Negotiation Reconstructing
dialogue contents Managing process from questions
from many pointsof | and criticism
views
Proximity Pleasure/ well- | Pleasant Autonomy Discovering new
being space to making the aternatives
meet environment more
pleasant and
involvement
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. self-organization: learners and teachers need to be responsible for organizing the
environment, making changes and updating when they want to.

. contextualization: it is important to know the contexts of all the participants to
create interactivity and a group identity. Participants require situational and
cultural contextsin order to understand the meanings negotiated in the environ-
ment.

. co-construction: when teachers and students are partners in collaborative learn-
ing, they can build knowledge together.

. argumentative dialogue: thisisan essential condition for devel opment of consen-
sual and critical knowledge.

. pleasure and well-being: co-learnersenjoy learning for pleasure. It contributesto
self-esteem and self-knowledge.

For that purpose, the CLE website should be:

. Navigable: learnersneedto exploretheenvironment at their own pace, inaway that
iscomprehensible.

Figure 14: The Collective Building of Knowledge in Virtual Learning Environments
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i Multidiver se: multidiversity improvescommunication and working. It enrichesthe
co-construction with many points of view and diversity of information.

° Intratextual: structural linksin our ownwebsiteallow usto understand interrel ated
paths.

° Intertextual: links with other websites offer value-added information.

i Interactive: interactivity isthe essence of communication. Itisessential to create

interactive spacesinwhich participantscan engage (oneverbisenough!), allowing
arich dialog between users and the environment.

i Multivocal: avariety of voicesallow participantsto make decisions, connections,
and inferences.

Thus, CLE website designers should organize a structure with intuitive interfaces,
aesthetic design, available resources, flexible architecture, significant contents, and a
pleasant space to meet.

Therearealsorequirementsfor teacherstofacilitatethe collectivebuilding of knowledge:

i adaptation: promoting the VLE update continuously;

i self-organization: creating circumstancesfor the participantsto act collaboratively;
i coordination: guiding participants to go deeper into their projects;

i monitoring: evaluating and self-evaluating by all participants;

i negotiation: managing process from many points of views;

i autonomy: making the environment more pleasant, where learners can create
collectively their own challenges.

These pedagogi cal mediations (actions) not only help studentsto interact more but also
to reach their purposes in a meaningful way. They create a dynamic process to help
students keep their curiosity, benefit from uncertainty, connect theory and practice,
reflect on different points of view, and reconstruct ideas and thoughts from questions,
reflections, and criticism.

So, it isprobable that if, in the future, a professor suggests to his or her students using
a virtual learning environment to promote discussion, collaborative learning, and
collective building of knowledge, many of them will answer: “Y es!”
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Appendix

Freeware interfaces available in cyberspace:

Table 1: Html Editors

Netscape Composer http://cannel s.netscape.com/ns/browser/download.jsp
FrontPage Express http://microsoft.com/dowl oads/search.asp

Nestor Web Cartographer http://www.gate.cnrs.fr/~zeiliger/nestor/nestor.htm
Others http://www.setarnet.aw/htmlfreeeditors.html

Table 2: Servers

HPG http://www.hpg.com.br
GEOCITIES http://www.geocities.com
TRIPOD http://www.tripod.com

Table 3: Chats

CJB NET http://www.cjb.net
1CQ http://go.icg.com/

Table 4: Forum

FORUMNOW

http://www.forumnow.com

INFORUM

http://inforum.insite.com.br/

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.




The Collective Building of Knowledge in Collaborative Learning Environments

Table 5: Group Lists
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YAHOO www.yahoo.grupos.com.br
GEOCITIES Www.geocities.com
ESCRIBE www.escribe.com/

Table 6: Blogs
BLOGSPOT http://www.blogspot.com/
1G http://blig.ig.com.Br
WEBLOGGER www.weblogger.com.br
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