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Introduction

collaborative learning (CSCL) to define their field for newcomers. The original

essay—entitled  “Computer-supported  collaborative  learning: ~ An  historical
perspective’—was one chapter in the Cambridge Handbook of the Learning Sciences, which
introduced the main concepts in the larger interdisciplinary field of the learning
sciences. We wanted our essay to help our fledgling field continue to grow and to
reach people around the world in the several cognate fields of CSCL (such as
education, psychology, computer science, communication, philosophy).

This volume reproduces an attempt by three researchers of computer-supported

The present edition continues that effort by packaging in one book the English
versions and translations into major languages of Europe, Asia and Latin America.
The translations included here were undertaken by people trained and experienced in
CSCL, under my supervision. While I could not check most of the languages myself,
I answered questions for the translators and often had another CSCL researcher check
the translation for me. Subsequently, Cambridge University Press has translated the
entite Handbook into Chinese and Japanese—the chapters on CSCL in those
translations have not been included in this volume.

This volume is for informal usage, where readers can easily compare versions in
different languages. The English version is a pre-publication version without the final
editing, layout and pagination. The translations were undertaken with the written
permission of Cambridge University Press. Please refer to the official version of the
English original (Stahl, Koschmann & Suthers, 2006) when citing excerpts and pages.

The three authors have promoted the field of CSCL for many years. They have
attended and presented at virtually every CSCL conference since the conference series
began in 1995 through 2015. They have worked—individually and together—to
promote the field, to build institutional supports for it and to extend it globally.
Koschmann was involved in organizing all of the early CSCL conferences and edited
early books on the field. Suthers has been particularly involved in reaching out to Asia.
Stahl edits the CSCL journal. All three have been involved in the journal, the CSCL
book series and in the International Society of the Learning Sciences.

A slightly revised version of the chapter was published in the second edition of the
Cambridge Handbook of the Learning Sciences in 2015, to incorporate some of the changes
during the intervening decade. [This paragraph added in 2015.]

A more substantively revised version of the chapter was published in the third edition
of the Cambridge Handbook of the Learning Sciences in 2020, to clarify the difference in
theoretical framing between CSCL and online education more generally, due to the
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nature of collaboration. This newest version is presented first. The original version is
also included in the present volume because the translations are based on it. [This
paragraph added in 2020.]

* sk ok

The field of CSCL is a loose, constantly evolving network of researchers, publications
and ideas. The researchers come from many different backgrounds, the publications
correspond to diverse genres and the ideas represent a variety of theories. To present
a concise introduction is necessarily to pick a particular perspective on the field and
to try to make sense of that view for people who have not followed the history that
led up to it. In our essay, we tried to make it clear that we were giving our own
perspective not only on what CSCL is, but also on where it came from and where we
think it should go. We took an historical perspective, arguing that the field was
emerging from the past disciplinary context into a distinctive view of reality, and that
this specific view that we were promoting suggested a path for future work.

To be involved in an emerging scientific research field like CSCL is not merely to
tread along well-established paths, but to make mini-breakthroughs and to discover
new territories for investigation. So we were not only interested in defining the field
for newcomers, but also in defining it for ourselves and for our colleagues. This often
involved defining it against the approaches and conceptualizations of certain other
researchers, who trod other paths through the same terrain or who view the terrain
differently. The opportunity to present our understanding of the field to newcomers
challenged us to articulate our own self-understanding, to synthesize the differences
among the three of us, and to project a path for future research. We hope that
presenting our response to this challenge in the following essay provides a motivating
glimpse into a lively intellectual process with important practical consequences.

— Gerry Stahl, September 2010
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1. English third edition (2020)

Computer-supported collaborative learning

Gerry Stahl, Timothy Koschmann, Dan Suthers

The vision of Computer-Supported Collaborative Learning (CSCL) transforms
common approaches to online education, harnessing the power of collaboration and
identifying the requirements for achieving its potentials. When this chapter was
revised in 2020, the Coronavirus pandemic had rendered the makeover of educational
practice urgent worldwide. Suddenly, teachers, students, parents and politicians
realized that online learning was necessary, but that few people knew how to make it
pedagogically effective. The research field of CSCL has been researching the complex
and intertwined issues involved in this for many years. CSCL proposes a set of
responses to realize the possibilities of online learning while recognizing the multiple
areas requiring innovative approaches for this vision to be achieved.

During the pandemic, teachers turned to communication technologies like Zoom, to
course organizers like Blackboard, to information sites like Wikipedia and to social
media apps like Twitter. People assumed that teachers could continue to provide
instruction in traditional ways through these digital media. However, none of these
applications were designed to support learning. Communication media were devised
for business meetings, course management systems were to administer classrooms,
online info services provide de-contextual facts and social media exchange personal
opinions. In contrast, CSCL aims to support collaboration that builds beyond
individual ideas and isolated facts to create shared knowledge.

The goal of CSCL can be described using multiple terminologies, stemming from
different disciplinary traditions. This chapter discusses CSCL in terms of each of these
conceptualizations:

o Collaborative knowledge building: constructing knowledge artifacts like scientific
theories by groups of students building on each other’s contributions.

o Dialogic interaction: merging ideas by discussion from different people’s
perspectives.
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o [ntersubjective meaning making: developing shared sense of topics through discourse,
including emotion and gesture.

o Group cognition: allowing knowledge to emerge in group processes, rather than just
in individual minds.

CSCL is a field of study that necessarily combines multiple disciplines. Because it is
“computer supported,” it involves digital technology. However, no application is a
CSCL tool by itself. It must be appropriately adopted by its users within a CSCL
context. For instance, there needs to be an established culture of collaborative
learning, i.e., a set of CSCL pedagogy practices. To achieve this, the technology must
be designed in accordance with CSCL theories, which describe how collaborative
learning takes place. Technologies need to be developed within iterative cycles of
realistic trials with students to analyze how the hardware and software are actually
used to build group knowledge. Accordingly, CSCL is a multi-faceted effort,
integrating:

e Theory: understandings of the nature of group-level processes involved in
achieving effective collaborative learning.

o Methodology: ways to analyze the intersubjective meaning making that takes place
in small-group dialogical interaction.

e Pedagogy: educational approaches to establish group practices that de-emphasize
individual competition in favor of collaborative knowledge building.

o Technology: artifacts designed to promote group cognition and demonstrated to
foster desirable group practices.

CSCL is an innovative conceptualization and implementation of learning and
thinking. It takes advantage of technological opportunities for increased networking
of students as well as increased support by informational and computational
resources. Not all learning should be CSCL style; teachers should design CSCL
sessions and orchestrate them into well-designed sequences of individual, group and
classroom learning. CSCL represents a significant departure from teacher-centered
and individual-student-focused learning, which offers complementary forms of
learning. The sections of this chapter explain the CSCL paradigm in four stages:

e How CSCL is a visionary approach to education.
e How CSCL technology, analysis, pedagogy and theory emerged over 25 years.
e How CSCL presents an innovative approach to online learning.

e How CSCL can develop in the future.
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CSCL Within Education

As the study of certain forms of learning, CSCL is intimately concerned with
education. It considers all levels of formal education from kindergarten through
graduate study, as well as informal education, such as museums. Computer technology
has become important at all levels of education, with school districts and politicians
around the world setting goals of increasing student access to computers and the
Internet. Importantly, computer networks can bring students together across time and
space to collaborate —both asynchronously and in real time, remotely and face-to-
face. The idea of encouraging students to learn together in small groups has also
become increasingly emphasized in the Learning Sciences, as seen in many chapters
of this Handbook. However, the ability to combine these two ideas (computer support
and collaborative learning, or technology and education) to effectively enhance
learning remains a challenge—a challenge that CSCL is designed to address.

Computers and Education

Computers in the classroom are often viewed with skepticism. Critics see them as
boring and anti-social, a haven for geeks, and a mechanical, inhumane form of
training. CSCL is based on precisely the opposite vision: it proposes the development
of new software and applications that bring learners together to offer creative
activities of intellectual exploration and social interaction.

CSCL arose in the 1990s in reaction against software that forced students to learn as
isolated individuals. The exciting potential of the Internet to connect people in
innovative ways provided a stimulus for CSCL research. As CSCL developed,
unforeseen barriers to designing, disseminating and effectively taking advantage of
innovative educational software became increasingly apparent. A transformation of
the whole concept of learning was required, including significant changes in
schooling, teaching and being a student. Many of the necessary changes are reflected
in the educational approaches presented in Part 1 of this Handbook, for instance
adopting educational frameworks such as knowledge building (Scardamalia &
Bereiter, Chapter 18, this volume), scaffolding (Reiser & Tabak, Chapter 3, this
volume) or situativity (Engestrom & Greeno, Chapter 7, this volume).

Online Learning at a Distance

CSCL is often conflated with online learning, the organization of instruction across
computer networks. Online learning is too often motivated by a naive belief that
classroom content can be digitized and disseminated to large numbers of students
with little continuing involvement of teachers or other costs, such as buildings and
transportation. There are several problems with this view.
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First, it is simply not true that the posting of content, such as slides, texts or videos,
makes for compelling instruction. Such content may supply important resources for
students—just as textbooks always have—but they can only be effective within a
larger motivational and interactive social context.

Second, online teaching requires at least as much effort by human teachers as
classroom teaching. Not only must the teacher prepare materials and make them
available by computer, the teacher must motivate and guide each student, through on-
going interaction and a sense of social presence. While online teaching allows students
from around the world to participate and allows teachers to work from any place with
Internet connectivity, it has generally been found to significantly increase teacher
effort per student.

Third, CSCL stresses collaboration among students, so that they are not simply
reacting in isolation to posted materials. The learning is done by groups, through
interaction among students. Student groups learn collaboratively: by expressing
questions, pursuing lines of inquiry together, teaching each other and seeing how
others are learning. Computer support for such collaboration is central to a CSCL
approach to online learning. Stimulating and sustaining productive student interaction
is difficult to achieve; it requires skillful planning, coordination and implementation
of curriculum, pedagogy and technology. It presupposes the establishment of a
culture of collaboration in classrooms, as opposed to competition (e.g., testing and
grading).

Fourth, CSCL is also concerned with face-to-face (F2F) collaboration. Computer
support of collaborative learning does not always take place through an online
communication medium; the computer support may involve the construction and
exploration of a computer simulation of a scientific model or a shared interactive
representation. Alternatively, a group of students might use a computer to browse
through information on the Internet and to discuss, debate, gather and present what
they found collaboratively. Computer support can take the form of distant or F2F
interaction, either synchronously or asynchronously.

Cooperative Learning in Groups

The study of group learning began long before CSCL. Since at least the 1960s—before
the advent of networked personal computers—there was considerable investigation
of cooperative learning by education researchers (Enyedy & Stevens, this volume).

To distinguish CSCL from this earlier investigation of group learning, it is useful to
draw a distinction between cogperative and collaborative learning. In a detailed discussion
of this distinction, Dillenbourg (1999) defined the distinction roughly as follows:
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In cooperation, partners split the work, solve sub-tasks individually and
then assemble the partial results into the final output. In collaboration,
partners do the work “together.” (p. 8)

He offered as an example Roschelle & Teasley’s (1995) description of collaboration
in which a form of social learning is accomplished using a computer as a cognitive
tool:

We investigate a particularly important kind of social activity, the collaborative
construction of new problem-solving knowledge. Collaboration is a process by which
individuals negotiate and share meanings relevant to the problem-solving task at
hand.... Collaboration is a coordinated, synchronous activity that is the
result of a continued attempt to construct and maintain a shared conception of

a problem. (p. 70, emphasis added)

In cooperation, the learning is done by individuals, who then contribute their individual
results and present the collection of individual results as their group product. Learning
in cooperative groups is viewed as something that takes place individually—and can
therefore be studied with the traditional conceptualizations and methods of
educational and psychological research.

By contrast, in the Roschelle and Teasley characterization of collaboration, learning
occurs socially as the collaborative construction of knowledge. Of course, individuals
are involved in this as members of the group, but the activities that they engage in are
not primarily individual-learning activities, but group interactions like negotiation and
sharing. The participants do not go off to do things individually but remain engaged
with a shared task that is constructed and maintained by and for the group as such.
The collaborative negotiation and social sharing of group meanings—phenomena
central to collaboration—involve a socio-logic. We call this weaning making. 1t is the
group as a whole that conducts the problem solving, shares new meaning, and builds
knowledge or group practices. Understandings built in collaboration rest upon
epistemological assumptions that are different from those typically employed in
educational research and call for a different set of research methods.

Collaboration and Individual Learning

As we have just seen, collaborative learning involves individuals as group members,
but also involves group phenomena like the negotiation and sharing of meanings—
including the construction and maintenance of shared conceptions of tasks—that are
carried out interactively in group processes. Collaborative learning involves individual
learning but is not reducible to it (see Nathan & Sawyer, this volume). The relationship
between viewing collaborative learning as a group process versus as an aggregation of
individual change is a tension at the heart of CSCL.
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Eatlier studies of learning in groups treated learning as a fundamentally individual
process. The fact that the individuals worked in groups was treated as a contextual
variable that influenced the individual learning. In CSCL, by contrast, learning is also
studied as a group process; research on learning at both the individual and the group
unit of analysis is necessary. This is what makes CSCL methodologically unique, as
we shall see later in this chapter.

CSCL developed in reaction to eatlier attempts to use technology within education
and to previous approaches to understand collaborative phenomena with traditional
methods. The Learning Sciences have shifted from a narrow focus on individual
learning to an incorporation of individual, group and community learning—and the
evolution of CSCL has paralleled this movement.

The Historical Emergence of CSCL

From Conferences to a Global Community

In 1983, a workshop on the topic of “joint problem solving and microcomputers”
was held in San Diego. Six years later, a NATO-sponsored workshop was held in
Maratea, Italy. The 1989 Maratea workshop was the first public and international
gathering to use the term “computer-supported collaborative learning” in its title.

The first full-fledged CSCL conference was organized at Indiana University in the fall
of 1995. Subsequent international meetings have taken place biennially. The CSCL
conference proceedings have been a primary vehicle for publications in the field.
Several journals have also played a role, including the Journal of the Learning Sciences and
the International Journal of Computer-Supported Collaborative 1.earning, which started
publishing in 2006. A CSCL book series published by Springer began then also.

From Artificial Intelligence to Collaboration Support

The field of CSCL can be contrasted with earlier approaches to using computers in
education. Koschmann (1996) identified the following historical sequence of
approaches: (a) computer-assisted instruction, (b) intelligent tutoring systems, (c)
programming, (d) CSCL.

(a) Computer-assisted instruction was a behaviorist approach that dominated the
early years of educational computer applications beginning in the 1960s. It conceived
of learning as the memorization of facts. Domains of knowledge were broken down
into elemental facts that were presented to students in a logical sequence through
computerized drill and practice. Many commercial educational software products still
take this approach.
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(b) Intelligent tutoring systems—based on a cognitivist philosophy—analyzed student
learning in terms of mental models and potentially faulty mental representations. They
rejected the behaviorist view that learning could be supported without concern for
how students represented and processed knowledge. Considered particularly
promising in the 1970s, this approach created computer models of student
understanding and then developed software that responded to student actions based
on occurrences of typical errors found in models of student problem solving.
Intelligent tutoring systems are a prime example of Al, because they replicate the
actions of a human tutor. This is still an active research area within the learning
sciences (see Koedinger, this volume), but is limited to domains of knowledge where
mental models can be algorithmically defined. It was natural that computer scientists
interested in educational applications of computer technology would be attracted by
the exciting promises of artificial intelligence (Al); researchers in Al and Education
were influential in CSCL.

(c) The third use of computers in education began in the 1980s; it was epitomized by
the teaching of the Logo programming language—as a training ground for logical
thinking (Koschmann, 1997). Logo programming took a constructivist approach,
arguing that students must build their knowledge themselves. It provided stimulating
environments for students to explore and to discover the power of reasoning, as
illustrated in software programming constructs like functions, subroutines, loops,
variables ot recursion.

(d) CSCL represents the most recent use of computers in education. CSCL
approaches explore how computers can bring students together to learn
collaboratively in small groups and in learning communities. Motivated by social-
constructivist and dialogical theories, these efforts provide and support opportunities
for students to learn together by directed discourse that constructs shared knowledge.

Within CSCL, the focus is on learning through collaboration with other students
rather than directly from the teacher. Therefore, the role of the computer shifts from
supplying instruction—either in the form of facts in computer-aided instruction or in
the form of feedback from intelligent tutoring systems—to supporting collaboration
by providing media of communication and scaffolding for productive student
interaction.

The primary form of collaboration support is for a network of computers to provide
a medium of communication. This may take the form of email, chat, discussion
forums, videoconferencing, instant messaging, etc. CSCL systems typically offer a
combination of several media and add special functionality to them.

Since the eatly days of CSCL, social media have become widely available and heavily
used by students. They often offer media of communication for CSCL, but they are
problematic. Commercially designed for non-educational applications, apps like
Facebook and Twitter foster distraction, limited time on task and sharing of trivia,
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preconceptions, gossip, flaming, emotion, fake news, culture wars and stubborn
personal opinions. They are not designed to support rich collaborative knowledge
building, scientific investigation or the construction of insightful shared meaning.
They lack the discipline-specific supports of CSCL systems, which may include
teacher guidance, relevant background knowledge, exploratory models, learning
scaffolds, extended time-on-task or reflection and feedback components.

CSCL software environments provide various forms of pedagogical support for
collaboration processes. These may be implemented with computational mechanisms,
including Al techniques. They can offer alternative views on the ongoing student
discussion and emerging shared information. They can supply feedback, possibly
based on a model of group inquiry. They can encourage sociability by monitoring
interaction patterns and offering contextualized information to students. In most
cases, the role of the computer is secondary to the interpersonal collaboration process
among the students (often guided by a teacher, tutor or mentor). The software is
designed to support, not replace or distract from, these group processes.

The shift from mental models of individual cognition to support for collaborating
groups had enormous implications for both the focus and the method of research on
learning. The gradual acceptance and unfolding of these implications have defined the
evolution of the field of CSCL.

From Individuals to Interacting Groups

At about the time of the first CSCL conference in 1995, Dillenbourg, et al. (1996)
analyzed the state of evolution of research on collaborative learning as follows:

For many years, theories of collaborative learning tended to focus on how
individuals function in a group. This reflected a position that was dominant
both in cognitive psychology and in artificial intelligence in the 1970s and
early 1980s, where cognition was seen as a product of individual
information processors, and where the context of social interaction was
seen more as a background for individual activity than as a focus of
research. More recently, the group itself has become the unit of analysis and the
focus has shifted to more emergent, socially constructed, properties of the
interaction.

In terms of empirical research, the initial goal was to establish whether and
under what circumstances collaborative learning was more effective than
learning alone. Researchers controlled several independent variables (size
of the group, composition of the group, nature of the task, communication
media, and so on). However, these variables interacted with one another in
a way that made it almost impossible to establish causal links between the
conditions and the effects of collaboration. Hence, empirical studies have
more recently started to focus less on establishing parameters for effective
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collaboration and more on trying to understand the role that such variables play in
mediating interaction. This shift to a more process-oriented account requires
new tools for analyzing and modeling interactions. (p. 189, emphasis added)

The research reviewed by Dillenbourg et al—which studied the effects of
manipulating collaboration variables on the measures of individual learning—did not
produce clear results. Effects of gender or group composition (i.e., heterogeneous or
homogeneous competence levels) might be completely different at different ages, in
different domains, with different teachers, and so on. This not only violated
methodological assumptions of variable independence but raised questions about
how to understand what was behind the effects. To get behind the effects meant to
understand in some detail what was going on in the group interactions that might
cause the effects. This, in turn, required the development of methodologies for
capturing, analyzing and interpreting group interactions as such. The focus was no
longer on what might be taking place “in the heads” of individual learners, but what
was taking place between them in their temporal interactions (Enyedy & Stevens, this
volume).

From Mental Representations to Interactional
Meaning Making

The shift to studying processes at the group unit of analysis coincided with a focus
on the community as the agent of situated learning (Engestrom & Greeno, this
volume; Lave, 1991) or collaborative knowledge building (Scardamalia & Bereiter,
1991; this volume). But it also called for the elaboration of a social theory of mind,
such as Vygotsky (1930/1978) had begun to outline, which could clarify the relation
of individual learners to collaborative learning in groups or communities.

According to Vygotsky, individual learners have different developmental capabilities
in collaborative situations than when they are working alone. His concept of the “zone
of proximal development” is defined as a measure of the difference between these
two capabilities. This means that one cannot measure the learning—even the
individual learning—that takes place in collaborative situations with the use of pre-
and post-tests that measure capabilities of the individuals when they are working
alone. To get at what takes place during collaborative learning, it does not help to
consider what may be in the heads of individuals, because that does not capture the
processes of shared meaning making that are going on within collaborative interactions.

Collaboration is primarily conceptualized as an activity of shared meaning
construction. Meaning is not treated as an expression of mental representations of
individual participants, but as an interactional achievement of the group. Meaning
making can be analyzed as taking place across sequences of utterances or messages
from multiple participants. The meaning is not attributable to individual utterances of
individual students because the meaning typically depends upon indexical references
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to the shared situation, elliptical references to previous utterances and projective
preferences for future utterances.

From Quantitative Comparisons to Micro Case
Studies

To view learning in collaborative situations is different from observing it for isolated
learners. First, in situations of collaboration, participants necessarily visibly display
their learning as part of the process of collaboration. Second, the observations take
place across short periods of group interaction, rather than across longer periods
between pre- and post-tests.

Ironically, it is in principle easier to study learning in groups than in individuals. That
is because a necessary feature of collaboration is that the participants display for each
other their understanding of the meaning that is being constructed in the interaction.
Utterances, texts and diagrams that are produced during collaboration are structured
by the participants to display their understanding. That is the basis for successful
collaboration. Researchers can take advantage of these displays (if they share the
participants’ interpretive competencies and can capture an adequate record of the
displays, e.g., on digital video). Researchers can then reconstruct the collaborative
process through which group participants constructed shared meaning and adopted
group practices.

Methodologies like conversation analysis (Sacks, 1992) or video analysis (Koschmann,
Stahl & Zemel, 2005) based on ethnomethodology (Garfinkel, 1967) produce detailed
case studies of collaborative meaning making (Chinn & Sherin, this volume; Enyedy
& Stevens, this volume). These case studies are not merely anecdotal. They can be
based on rigorous scientific procedures with intersubjective validity even though they
are interpretive in nature and are not quantitative. They can also represent generally
applicable results, in that the methods that people use to interact are widely shared
(within appropriately defined communities or cultures).

How can the analysis of interactional methods help to guide the design of CSCL
technologies and pedagogies? This question points to the complex interplay between
education and computers in CSCL.

The Interplay of Learning and Technology in CSCL

Emerging New Conceptions of Learning

In the past, educational researchers treated learning as a purely psychological
phenomenon. Learning was taken to have three essential features: First, it represents
a response to and recording of experience. Second, learning is treated as a change that
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occurs over time. Finally, learning is seen as a process not available to direct inspection
(Koschmann, 2002). This formulation is so culturally entrenched that it is difficult to
conceive of learning in any other way. It rests upon established traditions in
epistemology and philosophy of mind.

Edwin Thorndike (1912), a founder of the traditional educational approach, wrote:

If, by a miracle of mechanical ingenuity, a book could be so arranged that
only to him who had done what was directed on page one would [page] two
become visible, and so on, much that now requires personal instruction
could be managed by [automated] print. (p. 165)

This quotation is notable in that it suggests that the central idea of computer-aided
instruction long preceded the actual development of computers. More importantly, it
also shows how the goal of research in educational technology is closely tied, indeed
indistinguishable from, the conventional goal of educational research, namely, to
enhance learning as operationally defined. Thorndike envisioned an educational
science in which all learning is measurable and, on this basis, by which all educational
innovations could be experimentally evaluated (Jongich, 1968; Koschmann, 2011).
Historically, research on educational technology has been tied to this tradition and
represents a specialization within it (Cuban, 1986).

CSCL stands apart from more conventional approaches to doing educational research
not only in terms of the types of technologies and instructional methods that it uses,
but more fundamentally in its epistemological philosophy (theory of how knowledge
is possible and what knowledge consists of). Research in education has traditionally
rested upon a “Correspondence Theory of Truth.” Knowledge, in this regard, consists
of inventories of facts—propositions that are true by virtue of their observable
correspondence to a fixed reality regardless of circumstances (David, 20106). Learning,
under such an epistemological theory, entails the acquisition of true propositions.
Embracing this view, Thorndike held that the first task for an educational science was
to design reliable instruments for assessing a subject's knowledge, conceived of as
acquired facts and propositions (Jongich, 1968).

In situations of conjoint activity, such as collaborative learning, a different treatment
of knowledge comes into play. Knowledge under these circumstances is not context-
independent—just the opposite. What counts as knowledge is worked out within
interaction between parties and is inextricably bound to the setting and circumstances
in which they find themselves. What is taken to be known is evaluated in terms of
mutual understanding and situational coherence. For this reason, philosophers refer
to this as a “Coherence Theory of Truth” (Young, 2018). Rather than acquiring an
inventory of decontextualized facts, collaborative learning under such a theory is a
witnessable process of sense making or knowledge building by the group in the
moment. To study sense making in the moment not only requires a different
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conceptualization of learning, but also a different set of methods than those employed
previously in educational research.

Building on this view, the so-called “edifying philosophers” (Rorty, 1974)—]James,
Dewey, Wittgenstein and Heidegger—rejected the view of learning as an inaccessible
event in which knowledge is inscribed in individual minds. CSCL—focused on
collaborative learning—embraces this situated view of learning, thereby rejecting the
tenets of traditional educational research. CSCL locates learning in meaning
negotiation carried out in the social world rather than in individuals’ heads. Of the
various socially oriented theories of learning, social practice theory (Lave & Wenger,
1991; Reckwitz, 2002) and dialogical theories of learning (e.g., Hicks, 1996; Wegerif,
2006) most directly subscribe to a view of learning as socially organized meaning
construction. Social practice theory focuses on one aspect of meaning negotiation:
the negotiation of social identity and knowledge within a community. Dialogical
theories locate learning in the emergent development of meaning within social
interaction. Taken together, they offer a new way of thinking about and studying
learning.

Designing Technology to Support Group Meaning
Making

The goal for design in CSCL is to create artifacts, activities and environments that
enhance the practices of group-meaning making. Rapid advances in computer and
communication technologies in recent decades have dramatically changed the ways
we work, play, think, discuss and learn. No form of technology, however, no matter
how cleverly designed or sophisticated, has the ability, by itself, to change practice.
To create the possibility of an enhanced form of practice requires multifaceted forms
of design, bringing in expertise, theories and practices from various disciplines: to
address curriculum (pedagogical and didactic design), resources (information sciences,
communication sciences), participation structures (interaction design), tools (design
studies) and surrounding space (architecture).

As the title of a commentary by LeBaron (2002) suggests, “Technology does not exist
independent of its use.” Substitute “activities, artifacts and environments” for
“technology” and the message remains the same—these elements by themselves
cannot define new forms of practice but are instead constituted within practice. An
environment for a desired form of educational practice becomes such through the
organized actions of its inhabitants. Tools and artifacts are only tools and artifacts in
terms of how they are oriented to and made relevant by participants in directed
practice. Even activities are only rendered recognizable as such by how participants
orient to them as ordered forms of joint action.

Design of software for CSCL, therefore, must be coupled with analysis of the
meanings constructed within emergent practice. Meanings reflect past experience and
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are open to endless negotiation and re-evaluation. Group participants routinely
engage in coordinated activity and operate as if shared understanding was both
possible and continually being achieved. A fundamental question, therefore, is: How
is this zntersubjective meaning making accomplished? To design technology to support
collaborative learning and knowledge building, we must understand in more detail
how small groups of learners construct shared meaning using various artifacts and
media.

The question of how intersubjectivity 1s established and maintained has been taken up
in a variety of specialized disciplines such as pragmatics (Sperber & Wilson, 1982),
social psychology (Rommetveit, 1974), linguistic anthropology (Hanks, 1996),
philosophy (Stahl, 2021, Investigation 18) and sociology (cf. Goffman, 1974),
especially sociological research in the ethnomethodological tradition (Garfinkel, 1967;
Heritage, 1984). The problem of intersubjectivity is particularly of relevance for those
who wish to understand how learning is produced within interaction. Learning can be
construed as the act of bringing divergent meanings into contact (Hicks, 1996), and
instruction as the social and material arrangements that foster such negotiation. The
analysis of meaning making calls for the appropriation of the methods and concerns
of psychology (especially the discursive and cultural varieties), sociology (especially
the micro-sociological and ethnomethodologically informed traditions), anthropology
(including linguistic anthropology and anthropologies of the built environment),
pragmatics, communication studies, organizational science and others.

CSCL research has both analytic and design components. Ethnomethodological
analysis of meaning making is inductive and indifferent to reform goals. It seeks only
to discover what people are doing in moment-to-moment interaction, without
prescription or assessment. Technological design, on the other hand, is inherently
prescriptive—any effort toward reform begins from the presumption that there are
better and worse ways of doing things. To design for improved meaning making,
however, requires some means of rigorously studying practices of meaning making.
In this way, the relationship between analysis and design is a symbiotic one—design
must be informed by analysis, but analysis also depends on design in its orientation
to the desired group practices (Koschmann et al., 2005; Stahl, 2016).

CSCL must continue with its work of self-invention: introducing new sources of
theory, presenting analyses of learner practice and designing technological artifacts
guided by theories of how they might enhance meaning making. The design of CSCL
technology, which opens new possibilities for collaborative learning, must be founded
on an analysis of the nature of collaborative learning.

The Analysis of Collaborative Learning

Koschmann (2002) presented a programmatic description of CSCL in his keynote at
the 2002 CSCL conference:
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CSCL s a field of study centrally concerned with meaning and the practices
of meaning making in the context of joint activity, and the ways in which
these practices are mediated through designed artifacts. (p. 18)

The definition of CSCL as being concerned with the “practices of meaning making in
the context of joint activity” can be understood in multiple ways. A traditional
“cooperative” interpretation would focus on the individual mental efforts of
participants in a group, applying social practices to construct their own personal
meanings. However, in CSCL, we are concerned with group practices of meaning
making, conducted through interactional processes and resulting in shared meanings.
Meanings—such as the meanings of words, drawings, gestures, theories—are never
fundamentally private; they are essentially forms of communication within groups or
cultures and must be mutually understandable.

The aspect of collaborative learning hardest to comprehend is what may be called
intersubjective meaning making (Suthers, 20006) or group cognition (Stahl, 2006; 2009, 2013,
2016, 2021). This is learning that is not merely carried out interactionally but is actually
constituted out of the interactions between participants. Following Garfinkel,
Koschmann et al. (2005) argued for the study of “member’s methods” of meaning
making: “how participants in such [instructional| settings actually go about doing
learning.” In addition to understanding how the cognitive processes of participants
are influenced by social interaction, we need to understand how learning events
themselves take place in the interactions between participants.

The study of joint meaning making is not yet pervasive within CSCL research. Even
where interaction processes (rather than individual learning outcomes) are examined
in detail, the analysis is often undertaken by assigning coding categories and counting
pre-defined features. The codes, in effect, substitute preconceived categories of
behavior for the phenomenon of interest, rather than seeking to discover and
interpret those phenomena in their unique situations (Stahl, 2002). Coding is useful
for comparing experimental cases, but not for analyzing sequential interactions.

A few studies published in the CSCL literature have directly addressed this problem
of describing the constituting of intersubjectivity in interaction (for example,
Koschmann et al., 2003; Koschmann et al., 2005; Roschelle, 1996; Stahl, 20006, 2016).
Roschelle’s eatly study designed software to support meaning making related to
physics, defined student activities to engage learners in joint problem solving and
analyzed their collaborative practices in micro detail. Koschmann’s work has generally
focused on participants’ methods of problematization: how groups of students
collectively characterize a situation as problematic and as requiring further specific
analysis.

Stahl (2006) argued that small groups are the most fruitful unit of study, for several
reasons. Most simply, small groups are where members’ methods for intersubjective
learning can be observed. Groups of several members allow the full range of social
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interactions to play out but are not so large that participants and researchers alike
necessarily lose track of the interactions. The shared construction of meaning is most
visible and available for research at the small-group unit of analysis, where it appears
as group cognition. Moreover, small groups lie at the boundary of, and mediate between,
individuals and their communities. The knowledge building that takes place within
small groups becomes “internalized by their members as individual learning and
externalized in their communities as certifiable knowledge” (Stahl, 2006, p. 16). Small
groups may learn by adopting social practices as their own group practices and then
potentially appropriating them as individual skills of the group participants (Stahl,
2010).

Small groups should not be the only social granularity studied within CSCL. Analysis
of large-scale changes in communities and organizations may lead to an understanding
of emergent social-learning phenomena as well as elucidate the role of embedded
groups in driving these changes. It is important to research the intertwining of
processes on the individual, small-group and community levels of analysis.

The study of the interactional accomplishment of intersubjective meaning making or
group cognition gives rise to Interesting questions that are among the most
challenging facing any social-behavioral science, and even touch upon our nature as
conscious beings: How do cognitive phenomena take place trans-personally in group
discourse? How is it possible for learning, traditionally conceived of as an individual
cognitive function, to be distributed across people and artifacts? How can we
understand knowledge as accomplished practice rather than as a mental substance or
even as an individual’s predisposition? The perspective of CSCL on these matters
requires overcoming engrained ways of thinking about cognition in terms of
individual minds.

The Analysis of Computer Support

In typical CSCL contexts, interactions among individuals are mediated by computer
environments. The second half of Koschmann’s programmatic definition of the
domain of CSCL involves “the ways in which these practices [meaning making in the
context of joint activity] are mediated through designed artifacts” (Koschmann, 2002,
p. 18). Computer support for intersubjective meaning making is what makes the field
unique.

The technology side of the CSCL agenda focuses on the design and study of
fundamentally social technologies. This means that the technology is designed
specifically to mediate and encourage social acts that constitute group learning and
may subsequently lead to individual learning. Design should leverage the unique
opportunities provided by the technology rather than replicate support for learning
that could be done through other means, or (worse) try to force the technology to do
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something for which it is not well suited. What characteristics of information
technology can facilitate effective CSCL?

e Computational media can be reconfigurable. Representations are dynamic: it is
possible to move things around and undo actions. It is easy to replicate those
actions elsewhere: one can bridge time and space. These features make
information technology attractive as a “communication channel,” but we should
exploit technology for its potential to make new interactions possible, not
simply force it to replicate face-to-face interaction.

e Computational media can “turn communication into substance” (Dillenbourg,
2005). A record of activity, as well as digital products can be retained, replayed
and repeatedly modified. We should explore the potential of the persistent
record of interaction and collaboration as a resource (group memory) for
intersubjective meaning making.

e Computational media can analyze the workspace state and interaction sequences
they support. They can reconfigure themselves or generate prompts according
to what takes place in the media. We should explore the potential of adaptive
media as an influence on the course of intersubjective processes, and take
advantage of their ability to prompt, analyze and selectively respond.
Computational media supporting student groups can inform teachers in real
time about how each group is progressing (learning analytics: Baker & Siemens,
this volume).

Human communication and the use of representational resources for this
communication is highly flexible: we cannot “fix” meanings or even specify
communicative functions (Dwyer & Suthers, 20006). Informed by this fact, CSCL
research should identify the unique advantages of computational media and explore
how collaborators use these and how they influence the course of their meaning
making. This would enable the design of technologies that offer collections of features
through which groups can interactionally engage in learning with flexible forms of
guidance.

The Multidisciplinarity of CSCL

Research in CSCL to date has generally followed three methodological traditions: (a)
experimental studies, (b) descriptive case studies and (c) the design of new ways of
instructing, some projects drawing on more than one approach.

(a) Following in a tradition which can be traced back to Thorndike (Koschmann,
2011, p. 6), many CSCL studies are set up as clinical trials in which an intervention is
compared to a control condition in terms of one or more variables. Scores are
generated using a measurement instrument or a coding procedure of some sort. These
can then be pooled to control for individual variability and permit the making of
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statistical inferences. Such methods can be used to evaluate the effectiveness of the
intervention, i.e. whether it works. This leaves, however, other questions open, such
as, how is the intervention actually accomplished in any particular context and what
meaning does the instructional activity hold for the participants.

(b) Studying how meaning is established intersubjectively in the moment, one must
look beyond simple scores to the practical settings from which the scores were
extracted. This entails using more descriptive and ethnographic methods borrowed
from the social sciences (Koschmann, 2018). One cannot make generalized claims
based on a case study, but such studies can provide useful insight into how an
intervention works. Indeed, such situated studies may enable us to discover what the
intervention is!

The foregoing considerations might suggest that we explore hybrid (Johnson &
Onwuegbuzie, 2004) or multi-vocal (Suthers, et al., 2013) research methodologies.
Experimental designs can continue to compare interventions, but the comparisons
would be made in terms of micro-analyses of how the features of information
technology influence and are appropriated for members’ methods of joint meaning
making. Conceptually, the process analysis changes from “coding and counting” to
“exploring and understanding” ways in which design variables influence support for
meaning making. Such analyses are time intensive: we should explore, as research aids,
the development of instrumentation for learning environments and automated
visualization and querying of interaction logs (as in Cakir et al., 2005; Donmez et al.,
2005).

Traditional analyses, especially measures of learning outcomes but also “coding and
counting,” might also be retained to obtain quick indicators of where more detailed
analyses are merited, thereby focusing the detail work (as in Zemel, Xhafa & Stahl,
2005). When blending methods from different traditions, however, researchers must
be mindful of possible differences in epistemological assumptions that are built into
these traditions.

(c) Beyond the questions of whether collaborative learning works and how learning
in settings of collaboration is accomplished is the question: How can we make
collaborative learning bezzer? Design has been central to CSCL research from the very
beginning of the field. In our sister field of CSCW, the question of precisely how
ethnographically based empirical research can inform design of technologies has been
discussed at length (e.g., Button, Crabtree, Rouncefield & Tolmie, 2015). Design-
Based Research (DBR) has been advanced as the primary means of accomplishing
this in the Learning Sciences (see Barab, this volume). DBR draws upon the #erative
design tradition. Driven by the dialectic between theory and informal observations
while engaging stakeholders in the process, design-oriented researchers continuously
improve artifacts intended to mediate learning and collaboration in cycles of design,
testing, analysis and redesign. It is not enough to just observe people’s behaviors when
they use new software. We need to explore the space of possible designs, pushing into
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new areas and identifying promising features that should receive further study. While
the results of prior experimental research may provide clues for initial design and
clinical trials may be important to eventual evaluation of an innovation, iterative
examination of the innovation-in-use is an essential component of DBR
(Koschmann, Stahl & Zemel, 2005). This is because ethnographic and descriptive
methods are most applicable to understanding how meaning-making is accomplished
in the augmented learning situation.

A potential limitation of both experimental and descriptive methodologies should be
noted. If we focus on finding examples of how members accomplish effective
learning, we may miss examples of how they also fail to do so. To find that something
is not there, we need to have an idea of what we are looking for. Common patterns
found in successful learning episodes subsequently become the theoretical categories
we look for elsewhere with analytic methods, and perhaps fail to find in instances of
unsuccessful collaboration. Having identified where the successful methods were 7oz
applied, we can then examine the situation to determine what contingency was
missing or responsible.

Unique and un-reproducible instances where collaboration using technology breaks
down in interesting ways can often provide the deepest insights into what is
happening, and into what is normally taken for granted and invisible.

CSCL Research in the Future

Research in CSCL responds to multiple goals and constraints. The research
community includes people from a variety of professional and disciplinary
backgrounds and training. They bring with them different research paradigms,
contrasting views of data, analysis methods, presentation formats, concepts of rigor
and technical vocabularies. They come from around the world with various cultures
and native languages. CSCL is a rapidly evolving field, located at the intersection of
other fields (like the learning sciences generally) that are themselves undergoing
continuous change. Community participants at any given time are operating within
diverse conceptions of what CSCL is all about.

Sfard (1998) defined two broad and irreconcilable metaphors of learning that are
necessarily relevant to CSCL: the acquisition metaphor, in which learning consists of
individuals acquiring knowledge stored in their minds, and the participation
metaphor, in which learning consists of increasing participation in communities of
practice. Koschmann (2001) suggested that a third metaphor for learning could be
found in Dewey’s notion of transactional inquiry (Dewey & Bentley, 1991). For
Dewey, inquiry becomes transactional when it considers the phenomenon under
investigation, not detached from its environment, but rather in its full
interconnectedness. Applying this idea to learning would require us to recognize that
learning results in more than just a change to the individual, but is rather a transaction
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between that individual and the social and material environment in which that
individual is situated, through which both are changed. Lipponen et al. (2004)
proposed another candidate for a third metaphor based on Bereiter (2002) and
Engestrém (1987): the knowledge-creation metaphor, in which new knowledge
objects or group practices are created in the world through collaboration. Both
proposals gesture in the direction of a new treatment of learning, one built upon a
different epistemology and one calling for a new set of research methods.

Research methodology in CSCL is largely trichotomized between experimental,
descriptive and iterative design approaches. Although sometimes combined within a
single research project, the methodologies are even then typically kept separate in
companion studies or separate analyses of a single study. Different researchers
sometimes wear different hats on the same project, representing different research
interests and methodologies. It is always important that researchers clearly identify
the approach they are using, including its consistent theoretical and methodological
framework.

A multi-vocal approach may be productive despite its tensions (Suthers, et al., 2013):
the experimentalists may identify variables that affect general parameters of
collaborative behavior; the ethnomethodologists may identify patterns of joint activity
that are essential to meaning making; and designers may innovate to creatively adapt
new technological possibilities. Experimentalists within CSCL may start to focus on
the dependent variables that directly reflect the phenomena of interest to descriptive
researchers (Fischer & Granoo, 1995); more ethnographically-oriented researchers,
on the other hand, may look for predictive regularities in technology-mediated meaning
making that can inform design; and designers may generate and assess promising new
technology affordances in terms of the meaning-making activities or “group
practices” (Stahl, 2016) they enable. Mutual assistance and closer collaboration may
be possible through hybrid methodologies, for example by applying richer descriptive
analytic methods to the problem of understanding the implications of experimental
manipulations and new designs, or through computer support for our own meaning-
making activities as researchers.

CSCL researchers form a community of inquiry that is actively constructing new ways
to collaborate in the design, analysis and implementation of computer support for
collaborative learning. A broad range of research methods from the learning sciences
may be useful in analyzing CSCL, supported by corresponding theoretical
conceptualizations.

Having appropriated ideas, methods and functionality from cognate fields, the CSCL
community may now construct new theories, methodologies and technologies
specific to the task of analyzing group practices and intersubjective meaning making
to support collaborative learning (Medina & Stahl, 2021; Stahl, 2021; Stahl &
Hakkarainen 2021).
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We have argued here that CSCL requires a focus on the meaning-making practices of
collaborating groups and on the design of technological artifacts to mediate group
interaction, rather than a primary concern with individual learning. While multiple
theories, pedagogies, technologies and analysis methods may be necessary in response
to the complexity of CSCL, we believe that those that are oriented to and focused on
the intersubjective meaning making at the center of collaborative learning are
particularly appropriate to CSCL research and practice, and set CSCL apart from the
rest of the Learning Sciences.
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2. English original version (2006)

Computer-supported collaborative learning: An
historical perspective

Gerry Stahl, Timothy Koschmann, Dan Suthers

Computer-supported collaborative learning (CSCL) is an emerging branch of the
learning sciences concerned with studying how people can learn together with the
help of computers. As we will see in this essay, such a simple statement conceals
considerable complexity. The interplay of learning with technology turns out to be
quite intricate. The inclusion of collaboration, computer mediation and distance
education has problematized the very notion of learning and called into question
prevailing assumptions about how to study it.

Like many active fields of scientific research, CSCL has a complex relationship to
established disciplines, evolves in ways that are hard to pinpoint and includes
important contributions that seem incompatible. The field of CSCL has a long history
of controversy about its theory, methods and definition. Furthermore, it is important
to view CSCL as a vision of what may be possible with computers and of what kinds
of research should be conducted, rather than as an established body of broadly
accepted laboratory and classroom practices. We will start from some popular
understandings of the issues of CSCL and gradually reveal its more complex nature.
We will review CSCL’s historical development and offer our perspective on its future.

CSCL within education

As the study of particular forms of learning, CSCL is intimately concerned with
education. It considers all levels of formal education from kindergarten through
graduate study as well as informal education, such as museums. Computers have
become important in this, with school districts and politicians around the world
setting goals of increasing student access to computers and the Internet. The idea of
encouraging students to learn together in small groups has also become increasingly
emphasized in the broader learning sciences. However, the ability to combine these
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two ideas (computer support and collaborative learning, or technology and education)
to effectively enhance learning remains a challenge—a challenge that CSCL is
designed to address.

Computers and education

Computers in the classroom are often viewed with skepticism. They are seen by critics
as boring and anti-social, a haven for geeks and a mechanical, inhumane form of
training. CSCL is based on precisely the opposite vision: it proposes the development
of new software and applications that bring learners together and that can offer
creative activities of intellectual exploration and social interaction.

CSCL arose in the 1990s in reaction to software that forced students to learn as
isolated individuals. The exciting potential of the Internet to connect people in
innovative ways provided a stimulus for CSCL research. As CSCL developed,
unforeseen barriers to designing, disseminating and effectively taking advantage of
innovative educational software became more and more apparent. A transformation
of the whole concept of learning was required, including significant changes in
schooling, teaching and being a student.

E-learning at a distance

CSCL is often conflated with e-learning, the organization of instruction across
computer networks. E-learning is too often motivated by a naive belief that classroom
content can be digitized and disseminated to large numbers of students with little
continuing involvement of teachers or other costs, such as buildings and
transportation. There are a number of problems with this view.

First, it is simply not true that the posting of content, such as slides, texts or videos,
makes for compelling instruction. Such content may provide important resources for
students, just as textbooks always have, but they can only be effective within a larger
motivational and interactive context.

Second, online teaching requires at least as much effort by human teachers as
classroom teaching. Not only must the teacher prepare materials and make them
available by computer, the teacher must motivate and guide each student, through on-
going interaction and a sense of social presence. While online teaching allows students
from around the world to participate and allows teachers to work from any place with
Internet connectivity, it generally significantly increases the teacher effort per student.

Third, CSCL stresses collaboration among the students, so that they are not simply
reacting in isolation to posted materials. The learning takes place largely through
interactions among students. Students learn by expressing their questions, pursuing
lines of inquiry together, teaching each other and seeing how others are learning.
Computer support for such collaboration is central to a CSCL approach to e-learning.
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Stimulating and sustaining productive student interaction is difficult to achieve,
requiring skillful planning, coordination and implementation of curriculum, pedagogy
and technology.

Fourth, CSCL is also concerned with face-to-face (F2F) collaboration. Computer
support of learning does not always take the form of an online communication
medium; the computer support may involve, for instance, a computer simulation of a
scientific model or a shared interactive representation. In this case, the collaboration
focuses on the construction and exploration of the simulation or representation.
Alternatively, a group of students might use a computer to browse through
information on the Internet and to discuss, debate, gather and present what they
found collaboratively. Computer support can take the form of distant or F2F
interaction, either synchronously or asynchronously.

Cooperative learning in groups

The study of group learning began long before CSCL. Since at least the 1960s, before
the advent of networked personal computers, there was considerable investigation of
cooperative learning by education researchers. Research on small groups has an even
longer history within social psychology.

To distinguish CSCL from this earlier investigation of group learning, it is useful to
draw a distinction between cogperative and collaborative learning. In a detailed discussion
of this distinction, Dillenbourg (1999a) defined the distinction roughly as follows:

In cooperation, partners split the work, solve sub-tasks individually and then
assemble the partial results into the final output. In collaboration, partners do
the work ‘together.” (p. 8)

He then referred to Roschelle & Teasley’s (1995) definition of collaboration:

This chapter presents a case study intended to exemplify the use of a computer
as a cognitive tool for learning that occurs socially. We investigate a particularly
important kind of social activity, the collaborative construction of new problem solving
knowledge. Collaboration is a process by which individuals negotiate and share
meanings relevant to the problem-solving task at hand.... Collaboration is a
coordinated, synchronous activity that is the result of a continued attempt to
construct and maintain a shared conception of a problem. (p. 70, emphasis
added)

If one is researching learning, this is a significant contrast. In cooperation, the learning
is done by individuals, who then contribute their individual results and present the
collection of individual results as their group product. Learning in cooperative groups
is viewed as something that takes place individually—and can therefore be studied
with the traditional conceptualizations and methods of educational and psychological
research.
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By contrast, in the Roschelle & Teasley characterization of collaboration, learning
occurs socially as the collaborative construction of knowledge. Of course, individuals
are involved in this as members of the group, but the activities that they engage in are
not individual-learning activities, but group interactions like negotiation and sharing.
The participants do not go off to do things individually, but remain engaged with a
shared task that is constructed and maintained by and for the group as such. The
collaborative negotiation and social sharing of group meanings—phenomena central to
collaboration—cannot be studied with traditional psychological methods.

Collaboration and individual learning

As we have just seen, collaborative learning involves individuals as group members,
but also involves phenomena like the negotiation and sharing of meanings—including
the construction and maintenance of shared conceptions of tasks—that are
accomplished interactively in group processes. Collaborative learning involves
individual learning, but is not reducible to it. The relationship between viewing
collaborative learning as a group process versus as an aggregation of individual change
is a tension at the heart of CSCL.

Eatlier studies of learning in groups treated learning as a fundamentally individual
process. The fact that the individuals worked in groups was treated as a contextual
variable that influenced the individual learning. In CSCL, by contrast, learning is also
analyzed as a group process; analysis of learning at both the individual and the group
unit of analysis is necessary. This is what makes CSCL methodologically unique, as
we shall see later in this essay.

To some extent, CSCL has emerged in reaction to previous attempts to use
technology within education and to previous approaches to understand collaborative
phenomena with the traditional methods of the learning sciences. The learning
sciences as a whole have shifted from a narrow focus on individual learning to an
incorporation of both individual and group learning, and the evolution of CSCL has
paralleled this movement.

The Historical Evolution of CSCL

The beginnings

Three eatly projects—the ENFI Project at Gallaudet University, the CSILE project
at the University of Toronto, and the Fifth Dimension Project at the University of
California San Diego—were forerunners for what was later to emerge as the field of
CSCL. All three involved explorations of the use of technology to improve learning
related to literacy.
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The ENFI Project produced some of the earliest examples of programs for computer-
aided composition or “CSCWriting” (Bruce & Rubin, 1993; Gruber, Peyton, & Bruce,
1995). Students who attend Gallaudet are deaf or hearing impaired; many such
students enter college with deficiencies in their written-communication skills. The
goal of the ENFI Project was to engage students in writing in new ways: to introduce
them to the idea of writing with a ‘voice’ and writing with an audience in mind. The
technologies developed, though advanced for the time, might seem rudimentary by
today’s standards. Special classrooms were constructed in which desks with
computers were arranged in a circle. Software resembling today’s chat programs was
developed to enable the students and their instructor to conduct textually-mediated
discussions. The technology in the ENFI project was designed to support a new form
of meaning-making by providing a new medium for textual communication.

Another early, influential project was undertaken by Bereiter and Scardamalia at the
University of Toronto. They were concerned that learning in schools is often shallow
and poorly motivated. They contrasted the learning that takes place in classrooms
with the learning that occurs in “knowledge-building communities” (Bereiter, 2002;
Scardamalia & Bereiter, 1996), like the communities of scholars that grow up around
a research problem. In the CSILE Project (Computer Supported Intentional Learning
Environment), later known as Knowledge Forum, they developed technologies and
pedagogies to restructure classrooms as knowledge-building communities. Like the
ENFI Project, CSILE sought to make writing more meaningful by engaging students
in joint text production. The texts produced in each case were quite different,
however. The ENFI texts were conversational; they were produced spontaneously
and were generally not preserved beyond the completion of a class. CSILE texts, on
the other hand, were archival, like conventional scholarly literatures.

As was the case for CSILE, the Fifth Dimension (5thD) Project began with an interest
in improving reading skills (Cole, 19906). It started with an after-school program
organized by Cole and colleagues at Rockefeller University. When the Laboratory of
Comparative Human Cognition (LCHC) moved to UCSD, the 5thD was elaborated
into an integrated system of mostly computer-based activities selected to enhance
students’ skills for reading and problem solving. The “Maze,” a board-game type
layout with different rooms representing specific activities, was introduced as a
mechanism for marking student progress and coordinating participation with the
5thD. Student work was supported by more-skilled peers and by undergraduate
volunteers from the School of Education. The program was originally implemented
at four sites in San Diego, but was eventually expanded to multiple sites around the
wortld (Nicolopoulou & Cole, 1993).

All of these projects—ENFI, CSILE and 5thD—shared a goal of making instruction
more oriented toward meaning making. All three turned to computer and information
technologies as resources for achieving this goal, and all three introduced novel forms
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of organized social activity within instruction. In this way, they laid the groundwork
for the subsequent emergence of CSCL.

From conferences to a global community

In 1983, a workshop on the topic of “joint problem solving and microcomputers”
was held in San Diego. Six years later, a NATO-sponsored workshop was held in
Maratea, Italy. The 1989 Maratea workshop is considered by many to mark the birth
of the field, as it was the first public and international gathering to use the term
“computer-supported collaborative learning” in its title.

The first full-fledged CSCL conference was organized at Indiana University in the fall
of 1995. Subsequent international meetings have taken place at least biennially, with
conferences at the University of Toronto in 1997, Stanford University in 1999, the
University of Maastricht in the Netherlands in 2001, the University of Colorado in
2002, the University of Bergen in Norway in 2003, and the National Central
University in Taiwan in 2005.

A specialized literature documenting theory and research in CSCL has developed
since the NATO-sponsored workshop in Maratea. Four of the most influential
monographs are: Newman, Griffin, and Cole (1989) The Construction Zone, Bruffee
(1993) Collaborative Learning, Crook (1994) Computers and the Collaborative Experience of
Learning, and Bereiter (2002) Education and Mind in the Knowledge Age.

Additionally, there have been a number of edited collections specifically focusing on
CSCL research: O’Malley (1995) Computer-Supported Collaborative Learning, Koschmann
(1996b) CSCL: Theory and Practice of an Emerging Paradjgm, Dillenbourg (1999b)
Collaborative Learning: Cognitive and Computational Approaches, and Koschmann, Hall &
Miyake (2002) CSCL2: Carrying Forward the Conversation.

A book series on CSCL published by Kluwer (now Springer) includes five volumes
to date (Andriessen, Baker, & Suthers, 2003; Bromme, Hesse, & Spada, 2005;
Goodpyear ef al., 2004; Strijbos, Kirschner, & Martens, 2004; Wasson, Ludvigsen, &
Hoppe, 2003). The CSCL conference proceedings have been the primary vehicle for
publications in the field. A number of journals have also played a role, particulatly the
Journal of the Learning Sciences. An International Journal of Computer-Supported Collaborative
Learning will start publishing in 2006. Although the community was centered in
Western Europe and Northern America in its early years, it has evolved into a rather
well-balanced international presence (Hoadley, 2005; Kienle & Wessner, 2005). The
2005 conference in Taiwan and the establishment of the new international journal
were planned to make the community truly global.
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From artificial intelligence to collaboration support

The field of CSCL can be contrasted with earlier approaches to using computers in
education. Koschmann (1996a) identified the following historical sequence of
approaches: (a) computer-assisted instruction, (b) intelligent tutoring systems, (c)
Logo as Latin, (d) CSCL. (a) Computer-assisted instruction was a behaviorist
approach that dominated the early years of educational computer applications
beginning in the 1960s. It conceived of learning as the memorization of facts.
Domains of knowledge were broken down into elemental facts that were presented
to students in a logical sequence through computerized drill and practice. Many
commercial educational software products still take this approach. (b) Intelligent
tutoring systems were based on a cognitivist philosophy that analyzed student learning
in terms of mental models and potentially faulty mental representations. They rejected
the behaviorist view that learning could be supported without concern for how
students represented and processed knowledge. Considered particularly promising in
the 1970s, this approach created computer models of student understanding and then
responded to student actions based on occurrences of typical errors identified in
student mental models. (c) Efforts in the 1980s, epitomized by the teaching of the
Logo programming language, took a constructivist approach, arguing that students
must build their knowledge themselves. It provided stimulating environments for
students to explore and to discover the power of reasoning, as illustrated in software
programming constructs: functions, subroutines, loops, variables, recursion, etc. (d)
During the mid-1990s, CSCL approaches began to explore how computers could
bring students together to learn collaboratively in small groups and in learning
communities. Motivated by social constructivist and dialogical theories, these efforts
sought to provide and support opportunities for students to learn together by directed
discourse that would construct shared knowledge.

At the time when mainframe computers were becoming available for school usage
and micro-computers started to appear, artificial intelligence (AI) was near the height
of its popularity. So it was natural that computer scientists interested in educational
applications of computer technology would be attracted by the exciting promises of
Al Al is computer software that closely mimics behaviors that might be considered
intelligent if done by a human (e.g., to play chess by considering the pros and cons of
alternative sequences of legal moves). Intelligent tutoring systems are a prime example
of Al, because they replicate the actions of a human tutor—providing responses to
student input (e.g., detailed steps in solving a math problem) by analyzing the student
problem-solving strategy and offering advice by comparing student actions to
programmed models of correct and erroneous understanding. This is still an active
research area within the learning sciences, but is limited to domains of knowledge
where mental models can be algorithmically defined.

In its most ambitious form, the Al approach sought to have the computer handle
certain teaching or guiding functions that would otherwise require a human teacher’s
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time and intervention. Within CSCL, the focus of learning is on learning through
collaboration with other students rather than directly from the teacher. Therefore, the
role of the computer shifts from providing instruction—either in the form of facts in
computer-aided instruction or in the form of feedback from intelligent tutoring
systems—to supporting collaboration by providing media of communication and
scaffolding for productive student interaction.

The primary form of collaboration support is for the computer (i.e., the network of
computers, typically connected over the Internet) to provide a medium of
communication. This may take the form of email, chat, discussion forums,
videoconferencing, instant messaging, etc. CSCL systems typically provide a
combination of several media and add special functionality to them.

In addition, CSCL software environments provide various forms of pedagogical
support or scaffolding for collaborative learning. These may be implemented with
rather complex computational mechanisms, including Al techniques. They can offer
alternative views on the ongoing student discussion and emerging shared information.
They can provide feedback, possibly based on a model of group inquiry. They can
support sociability by monitoring interaction patterns and providing feedback to the
students. In most cases, the role of the computer is secondary to the interpersonal
collaboration process among the students (and, often, the teacher, tutor or mentor).
The software is designed to support, not replace, these human, group processes.

The shift from mental models of individual cognition to support for collaborating
groups had enormous implications for both the focus and the method of research on
learning. The gradual acceptance and unfolding of these implications has defined the
evolution of the field of CSCL.

From individuals to interacting groups

At about the time of the first biannual CSCL conference, Dillenbourg, et al. (1996)
analyzed the state of evolution of research on collaborative learning as follows.

For many years, theories of collaborative learning tended to focus on how
individuals function in a group. This reflected a position that was dominant both
in cognitive psychology and in artificial intelligence in the 1970s and early 1980s,
where cognition was seen as a product of individual information processors, and
where the context of social interaction was seen more as a background for
individual activity than as a focus of research. More recently, zhe group itself has
become the unit of analysis and the focus has shifted to more emergent, socially
constructed, properties of the interaction.

In terms of empirical research, the initial goal was to establish whether and under
what circumstances collaborative learning was more effective than learning
alone. Researchers controlled several independent variables (size of the group,
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composition of the group, nature of the task, communication media, and so on).
However, these variables interacted with one another in a way that made it
almost impossible to establish causal links between the conditions and the effects
of collaboration. Hence, empirical studies have more recently started to focus
less on establishing parameters for effective collaboration and more on trying to understand
the role that such variables play in mediating interaction. This shift to a more process-
oriented account requires new tools for analyzing and modeling interactions. (p. 189,
emphasis added)

The research reviewed by Dillenbourg et al—which studied the effects of
manipulating collaboration variables on the measures of individual learning—did not
produce clear results. Effects of gender or group composition (i.e., heterogeneous or
homogeneous competence levels) might be completely different at different ages, in
different domains, with different teachers, and so on. This not only violated
methodological assumptions of variable independence, but raised questions about
how to understand what was behind the effects. To get behind the effects meant to
understand in some detail what was going on in the group interactions that might
cause the effects. This, in turn, required the development of methodologies for
analyzing and interpreting group interactions as such. The focus was no longer on
what might be taking place “in the heads” of individual learners, but what was taking
place between and among them in their interactions.

From mental representations to interactional meaning
making

The shift to the group unit of analysis coincided with a focus on the community as
the agent of situated learning (Lave, 1991) or collaborative knowledge building
(Scardamalia & Bereiter, 1991). But it also called for the elaboration of a social theory
of mind, such as Vygotsky (1930/1978) had begun to outline, which could clarify the
relation of individual learners to collaborative learning in groups or commounities.

According to Vygotsky, individual learners have different developmental capabilities
in collaborative situations than when they are working alone. His concept of the “zone
of proximal development” is defined as a measure of the difference between these
two capabilities. This means that one cannot measure the learning—even the
individual learning—that takes place in collaborative situations with the use of pre-
and post-tests that measure capabilities of the individuals when they are working
alone. To get at what takes place during collaborative learning, it does not help to
theorize about mental models in the heads of individuals, because that does not
capture the shared meaning making that is going on during collaborative interactions.

Collaboration is primarily conceptualized as a process of shared meaning
construction. The meaning making is not assumed to be an expression of mental
representations of the individual participants, but is an interactional achievement.
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Meaning making can be analyzed as taking place across sequences of utterances or
messages from multiple participants. The meaning is not attributable to individual
utterances of individual students because the meaning typically depends upon
indexical references to the shared situation, elliptical references to previous utterances
and projective preferences for future utterances (Stahl, 2006).

From quantitative comparisons to micro case studies

To observe learning in collaborative situations is different from observing it for
isolated learners. First, in situations of collaboration, participants necessarily visibly
display their learning as part of the process of collaboration. Second, the observations
take place across relatively short periods of group interaction, rather than across long
periods between pre- and post-tests.

Ironically, perhaps, it is in principle easier to study learning in groups than in
individuals. That is because a necessary feature of collaboration is that the participants
display for each other their understanding of the meaning that is being constructed in
the interaction. Utterances, texts and diagrams that are produced during collaboration
are designed by the participants to display their understanding. That is the basis for
successful collaboration. Researchers can take advantage of these displays (assuming
that they share the participants’ interpretive competencies and can capture an
adequate record of the displays, e.g., on digital video). Researchers can then
reconstruct the collaborative process through which group participants constructed
shared meaning, which was learned as a group.

Methodologies like conversation analysis (Sacks, 1992; ten Have, 1999) or video
analysis (Koschmann, Stahl, & Zemel, 2006) based on ethnomethodology (Garfinkel,
1967) produce detailed case studies of collaborative meaning making. These case
studies are not merely anecdotal. They can be based on rigorous scientific procedures
with intersubjective validity even though they are interpretive in nature and are not
quantitative. They can also represent generally applicable results, in that the methods
that people use to interact are widely shared (at least within appropriately defined
communities or cultures).

How can the analysis of interactional methods help to guide the design of CSCL
technologies and pedagogies? This question points to the complex interplay between
education and computers in CSCL.

The interplay of learning and technology in CSCL

The traditional conception of learning

Edwin Thorndike (1912), a founder of the traditional educational approach, once
wrote:
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If, by a miracle of mechanical ingenuity, a book could be so arranged
that only to him who had done what was directed on page one would
two become visible, and so on, much that now requires personal
instruction could be managed by print .... Children [could] be taught,
moreover to use materials in a manner that will be most useful in the
long run. (p. 165)

This quotation is notable in two respects. For one, it suggests that the central idea of
computer-aided instruction long preceded the actual development of computers; but,
more importantly, it also shows how the goal of research in educational technology is
closely tied, indeed indistinguishable from, the conventional goal of educational
research, namely to enhance learning as it is operationally defined. Thorndike
envisioned an educational science in which all learning is measurable and, on this
basis, by which all educational innovations could be experimentally evaluated.
Historically, research on educational technology has been tied to this tradition and
represents a specialization within it (cf., Cuban, 19806).

In the past, educational researchers have treated learning as a purely psychological
phenomenon. Learning is seen to have three essential features: First, it represents a
response to and recording of experience. Second, learning is always treated as a change
that occurs over time. Finally, learning is generally seen as a process not available to
direct inspection (Koschmann, 2002b). This formulation is so culturally entrenched
that it is difficult to conceive of learning in any other way. It rests upon established
traditions in epistemology and philosophy of mind.

Contemporary philosophy has called these traditions into question, however. The so-
called “edifying philosophers” (Rorty, 1974)—James, Dewey, Wittgenstein and
Heidegger—rebelled against the view of learning as an inaccessible event in which
knowledge is inscribed in an individual mind. They aspired to construct a new view
of learning and knowing, one that propetly located it in the world of everyday affairs.
CSCL embraces this more situated view of learning, thereby rejecting the foundations
of conventional educational research. CSCL locates learning in meaning negotiation
carried out in the social world rather than in individuals’ heads. Of the various socially
oriented theories of learning, social practice theory (Lave & Wenger, 1991) and
dialogical theories of learning (e.g., Hicks, 1996) speak most directly to a view of
learning as socially organized meaning construction. Social practice theory focuses on
one aspect of meaning negotiation: the negotiation of social identity within a
community. Dialogical theories locate learning in the emergent development of
meaning within social interaction. Taken together, they comprise a basis for a new
way of thinking about and studying learning.
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Designing technology to support group meaning
making

The goal for design in CSCL is to create artifacts, activities and environments that
enhance the practices of group meaning making. Rapid advances in computer and
communication technologies in recent decades, like the Internet, have dramatically
changed the ways in which we work, play, and learn. No form of technology, however,
no matter how cleverly designed or sophisticated, has the capacity, in and of itself, to
change practice. To create the possibility of an enhanced form of practice requires
more multifaceted forms of design (bringing in expertise, theories and practices from
various disciplines): design that addresses curriculum (pedagogical and didactic
design), resources (information sciences, communication sciences), participation
structures (interaction design), tools (design studies), and surrounding space
(architecture).

As the title of a commentary by LeBaron (2002) suggests, “Technology does not exist
independent of its use.” Substitute ‘activities, artifacts, and environments’ for
‘technology’ and the message remains the same—these elements themselves cannot
define new forms of practice, but are instead constituted within practice. An
environment for a desired form of practice becomes such through the organized
actions of its inhabitants. Tools and artifacts are only tools and artifacts in the ways
in which they are oriented to and made relevant by participants in directed practice.
Even activities are only rendered recognizable as such in the ways that participants
orient to them as ordered forms of joint action.

Design of software for CSCL, therefore, must be coupled with analysis of the
meanings constructed within emergent practice. Meanings reflect past experience and
are open to endless negotiation and re-evaluation. Furthermore, neither analysts nor
participants have privileged access to others’ subjective interpretations. Despite these
issues, patticipants routinely engage in coordinated activity and operate as if shared
understanding was both possible and being achieved. A fundamental question,
therefore, is how is this done? In order to design technology to support collaborative
learning and knowledge building, we must understand in more detail how small
groups of learners construct shared meaning using various artifacts and media.

The question of how zntersubjectivity is accomplished has been taken up in a variety of
specialized disciplines such as pragmatics (Levinson, 2000; Sperber & Wilson, 1982),
social psychology (Rommetveit, 1974), linguistic anthropology (Hanks, 1996), and
sociology (cf. Goffman, 1974), especially sociological research in the
cthnomethodological tradition (Gatfinkel, 1967; Heritage, 1984). The problem of
intersubjectivity is of particular relevance for those who wish to understand how
learning is produced within interaction. Learning can be construed as the act of
bringing divergent meanings into contact (Hicks, 19906), and instruction as the social
and material arrangements that foster such negotiation. The analysis of meaning-
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making praxis calls for the appropriation of the methods and concerns of psychology
(especially the discursive and cultural varieties), sociology (especially the micro-
sociological and ethnomethodologically informed traditions), anthropology (including
linguistic anthropology and anthropologies of the built environment), pragmatics,
philosophy, communication studies, organizational science, and others.

CSCL research has both analytic and design components. Analysis of meaning making
is inductive and indifferent to reform goals. It seeks only to discover what people are
doing in moment-to-moment interaction, without prescription or assessment. Design,
on the other hand, is inherently prescriptive—any effort toward reform begins from
the presumption that there are better and worse ways of doing things. To design for
improved meaning making, however, requires some means of rigorously studying
praxis. In this way, the relationship between analysis and design is a symbiotic one—
design must be informed by analysis, but analysis also depends on design in its
orientation to the analytic object (Koschmann ez a/., 2000).

CSCL must continue with its work of self-invention. New sources of theory must be
introduced, analyses of learner practice presented, and artifacts produced
accompanied by theories of how they might enhance meaning-making. The design of
CSCL technology, which opens new possibilities for collaborative learning, must be
founded on an analysis of the nature of collaborative learning.

The analysis of collaborative learning

Koschmann (2002a) presented a programmatic description of CSCL in his keynote at
CSCL 2002:

CSCL is a field of study centrally concerned with meaning and the
practices of meaning-making in the context of joint activity, and the
ways in which these practices are mediated through designed artifacts.

(p. 18)

The aspect of collaborative learning that is perhaps hardest to understand in detail is
what may be called “practices of meaning-making in the context of joint activity,”
intersubjective learning (Suthers, 2005) or group cognition (Stahl, 2006). This is learning that
is not merely accomplished interactionally, but is actually constituted of the interactions
between participants. Following Garfinkel, Koschmann et al. (2006) argue for the
study of “member’s methods” of meaning making: “how participants in such
[instructional| settings actually go about doing learning” (emphasis in original). In
addition to understanding how the cognitive processes of participants are influenced
by social interaction, we need to understand how learning events themselves take
place in the interactions between participants.

The study of joint meaning making is not yet prominent within CSCL practice. Even
where interaction processes (rather than individual learning outcomes) are examined
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in detail, the analysis is typically undertaken by assigning coding categories and
counting pre-defined features. The codes, in effect, substitute preconceived categories
of behavior for the phenomenon of interest rather than secking to discover those
phenomena in their unique situations (Stahl, 2002).

A few studies published in the CSCL literature have directly addressed this problem
of describing the constituting of intersubjectivity in interaction (for example,
Koschmann et al., 2006; Koschmann e al, 2003; Roschelle, 1996; Stahl, 20006).
Roschelle’s early study designed software especially to support meaning making
related to physics, defined student activities to engage learners in joint problem
solving, and analyzed their collaborative practices in micro detail. Koschmann’s work
has generally focused on participants’ methods of problematization: how groups of
students collectively characterize a situation as problematic and as requiring further
specific analysis.

Stahl (2006) argues that small groups are the most fruitful unit for the study of
intersubjective meaning making, for several reasons. Most simply, small groups are
where members’ methods for intersubjective learning can be observed. Groups of
several members allow the full range of social interactions to play out, but are not so
large that participants and researchers alike necessarily lose track of what is going on.
The shared construction of meaning is most visible and available for research at the
small-group unit of analysis, where it appears as group cognition. Moreover, small groups
lie at the boundary of, and mediate between, individuals and a community. The
knowledge building that takes place within small groups becomes “internalized by
their members as individual learning and externalized in their communities as
certifiable knowledge” (Stahl, 2006). However, small groups should not be the only
social granularity studied. Analysis of large-scale changes in communities and
organizations may lead to an understanding of emergent social-learning phenomena
as well as elucidate the role of embedded groups in driving these changes.

The study of the interactional accomplishment of intersubjective learning or group
cognition gives rise to interesting questions that are among the most challenging
facing any social-behavioral science, and even touch upon our nature as conscious
beings. Do cognitive phenomena take place trans-personally in group discourse? How
is it possible for learning, usually conceived of as a cognitive function, to be
distributed across people and artifacts? How can we understand knowledge as
accomplished practice rather than as a possession or even predisposition?

The analysis of computer support

In CSCL contexts, the group interactions among individuals are mediated by
computer environments. The second half of Koschmann’s programmatic definition
of the domain of CSCL is “the ways in which these practices [meaning-making in the
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context of joint activity] are mediated through designed artifacts.” Computer support
for intersubjective meaning making is what makes the field unique.

The technology side of the CSCL agenda focuses on the design and study of
fundamentally social technologies. To be fundamentally social means that the
technology is designed specifically to mediate and encourage social acts that constitute
group learning and lead to individual learning. Design should leverage the unique
opportunities provided by the technology rather than replicate support for learning
that could be done through other means, or (worse) try to force the technology to be
something for which it is not well suited. What is unique to information technology
that can potentially fill this role?

e Computational media are reconfigurable. Representations are dynamic: it is easy
to move things around and undo actions. It is easy to replicate those actions
elsewhere: one can bridge time and space. These features make information
technology attractive as a “communication channel,” but we should exploit
technology for its potential to make new interactions possible, not try to force it
to replicate face-to-face interaction.

e Computer-mediated communication environments “turn communication into
substance” (Dillenbourg, 2005). A record of activity as well as product can be
kept, replayed, and even modified. We should explore the potential of the
persistent record of interaction and collaboration as a resource for intersubjective
learning.

e Computational media can analyze workspace state and interaction sequences, and
reconfigure itself or generate prompts according to features of either. We should
explore the potential of adaptive media as an influence on the course of
intersubjective processes, and take advantage of its ability to prompt, analyze and
selectively respond.

Human communication and the use of representational resources for this
communication is highly flexible: technologies can open possibilities, but they cannot
“fix” meanings or even specify communicative functions (Dwyer & Suthers, 2005).
Informed by this fact, CSCL research should identify the unique advantages of
computational media, and explore how these are used by collaborators and how they
influence the course of their meaning making. Then we will design technologies that
offer collections of features through which participants can interactionally engage in
learning with flexible forms of guidance.

The multi-disciplinarity of CSCL

CSCL can presently be characterized as consisting of three methodological traditions:
experimental, descriptive and iterative design.
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Many empirical CSCL studies follow the dominant experimental paradigm that
compares an intervention to a control condition in terms of one or more variables
(e.g., Baker & Lund, 1997, Rummel & Spada, 2005; Suthers & Hundhausen, 2003;
Van Der Pol, Admiraal, & Simons, 2003; Weinberger ez a/., 2005). Data analysis in
most of these studies is undertaken by “coding and counting”: interactions are
categorized and/or learning outcomes measured, and group means are compared
through statistical methods in order to draw general conclusions about the effects of
the manipulated variables on aggregate (average) group behavior. These studies do
not directly analyze the accomplishment of intersubjective learning. Such an analysis
must examine the structure and intention of unique cases of interaction rather than
count and aggregate behavioral categories.

The ethnomethodological tradition (Koschmann ef a/., 2006; Koschmann ez /., 2003;
Stahl, 2000) is more suited for descriptive case analyses. Video or transcripts of learners
or other members of the learning community are studied to uncover the methods by
which groups of participants accomplish learning. The grounded approach is data-
driven, seeking to discover patterns in the data rather than imposing theoretical
categories. The analysis is often micro-analytic, examining brief episodes in great
detail. Descriptive methodologies are well suited to existentially quantified claims (e.g.,
that a community sometimes engages in a given practice). Yet, as scientists and
designers we would like to make causal generalizations about the effects of design
choices. Descriptive methodologies are less suited for providing quantitative proof
that an intervention has an effect, which is the province of experimental methodology,
although descriptive methodologies can often understand how very general practices
work.

The traditional analytic methods of experimental psychology miss the “member
methods” through which collaborative learning is accomplished—intersubjective
meaning making. But this does not imply that all CSCL research should be
cthnomethodological. Rather, the foregoing considerations suggest that we explore
hybrid research methodologies (Johnson & Onwuegbuzie, 2004). Experimental
designs can continue to compare interventions, but the comparisons would be made
in terms of the features identified in micro-analyses of how information technology
influences and is appropriated for members’ methods of joint meaning making.
Conceptually, the process analysis changes from “coding and counting” to “exploring
and understanding” ways in which design variables influence support for meaning-
making. Such analyses are time intensive: we should explore, as research aids, the
development of instrumentation for learning environments and automated
visualization and querying of interaction logs (as in Cakir e# a/, 2005; Donmez ¢ al.,
2005). Conversely, traditional analyses, especially measures of learning outcomes but
also “coding and counting,” might also be retained to obtain quick indicators of where
more detailed analyses are merited, thereby focusing the detail work (as in Zemel,
Xhafa, & Stahl, 2005).
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The zterative design tradition is exemplified by Fischer & Ostwald (2005), Lingnau, et al.
(2003) and Guzdial et al. (1997). Driven by the interactions among evolving theory,
informal observations and stakeholder engagement, design-oriented researchers
continuously improve the artifacts intended to mediate learning and collaboration.
Their research is not necessarily either qualitative or quantitative, but may also be
“quisitive” (Goldman, Crosby, & Shea, 2004)—explorative and interventionist. It is
not enough to just observe people’s behaviors when they use new software. We need
to explore the “space” of possible designs, pushing into new areas and identifying
promising features that should receive further study under the other methodological
traditions. Designers need to conduct microanalyses of collaborative learning with
and through technology in order to identify the features of designed artifacts that
seem to be correlated with effective learning. When a new technical intervention is
tested, experimental methods can be used to document significant differences while
descriptive methods can document how the interventions mediated collaborative
interactions differently. A conversation between the theoretical assumptions of
ethnomethodology and those of design can lead to a “technomethodology” that
changes the very objectives of design (Button & Dourish, 1996).

A potential limitation of descriptive methodologies should be noted. If we focus on
finding examples of how members accomplish effective learning, we may miss
abundant examples of how they also fail to do so. Yet in order to find that something
is not there, we need to have an idea of what we are looking for. A purely data-driven
approach that derives theory, but never applies it, won’t be adequate. Descriptive
methods can be modified to address this need. Common patterns found in successful
learning episodes subsequently become the theoretical categories we look for
elsewhere with analytic methods, and perhaps do not find in instances of unsuccessful
collaboration. Having identified where the successful methods were #or applied, we
then examine the situation to determine what contingency was missing or responsible.
Unique and un-reproducible instances where collaboration using technology breaks
down in interesting ways can often provide the deepest insights into what is
happening, but what is normally taken for granted and invisible. Care should be taken,
however, to make sure that in finding case examples where the interactional
accomplishment of learning is absent we do not fail to notice where something else
of value to the participants 7 being accomplished! For example, establishment and
maintenance of individual and group identity are worthwhile accomplishments as far
as the participants are concerned (Whitworth, Gallupe, & McQueen, 2000), and
indeed are a form of situated learning, even though researchers may initially identify
it as “off topic” social chatting.

CSCL research in the future

We have seen that research in CSCL must respond to multiple goals and constraints.
The research community necessarily includes people from a variety of professional
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and disciplinary backgrounds and trainings. They bring with them different research
paradigms, contrasting views of data, analysis methods, presentation formats,
concepts of rigor and technical vocabularies. They come from around the world with
various cultures and native languages. CSCL is a rapidly evolving field, located at the
intersection of other fields (like the learning sciences generally) that are themselves
undergoing continuous change. Community participants at any given time are
operating within diverse conceptions of what CSCL is all about. For instance, Sfard
(1998) defines two broad and irreconcilable metaphors of learning that are necessarily
relevant to CSCL: the acquisition metaphor, in which learning consists of individuals
acquiring knowledge stored in their minds, and the participation metaphor, in which
learning consists of increasing participation in communities of practice. Lipponen,
Hakkarainen & Paavola, (2004) adds a third metaphor based on Bereiter (2002) and
Engestrém (1987): the knowledge creation metaphor, in which new knowledge
objects or social practices are created in the world through collaboration.
Consequently, it is hard to present a well-defined, consistent and comprehensive
definition of CSCL theory, methodology, findings or best practices. Perhaps one must
conclude that CSCL today necessarily pursues seemingly irreconcilable approaches—
as Sfard argues. One can speculate that more integrated, hybrid approaches may be
possible in the future, as we have tried to suggest.

Research methodology in CSCL is largely trichotomized between experimental,
descriptive and iterative design approaches. Although sometimes combined within a
single research project, the methodologies are even then typically kept separate in
companion studies or separate analyses of a single study. Different researchers
sometimes wear different hats on the same project, representing different research
interests and methodologies. This situation may still be productive: the
experimentalists continue to identify variables that effect general parameters of
collaborative behavior, the ethnomethodologists identify patterns of joint activity that
are essential to the meaning-making, and designers innovate to creatively adapt new
technological possibilities. Soon, however, experimentalists within CSCL may start to
focus on the dependent variables that directly reflect the phenomenon of interest to
the descriptive researchers (Fischer & Granoo, 1995), ethnomethodologists may look
for predictive regularities in technology-mediated meaning making that can inform
design, and the designers may generate and assess promising new technology
affordances in terms of the meaning-making activities they enable. Mutual assistance
and closer collaboration may be possible through hybrid methodologies, for example
by applying richer descriptive analytic methods to the problem of understanding the
implications of experimental manipulations and new designs, or through computer
support for our own meaning-making activities as researchers.

CSCL researchers form a community of inquiry that is actively constructing new ways
to collaborate in the design, analysis and implementation of computer support for
collaborative learning. A broad range of research methods from the learning sciences
may be useful in analyzing computer-supported collaborative learning. Having
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appropriated ideas, methods and functionality from cognate fields, CSCL may in its
next phase collaboratively construct new theories, methodologies and technologies
specific to the task of analyzing the social practices of intersubjective meaning making
in order to support collaborative learning. The authors of this essay have argued that
CSCL requires a focus on the meaning-making practices of collaborating groups and
on the design of technological artifacts to mediate interaction, rather than a focus on
individual learning. Whether this focus can, will or should lead to a coherent
theoretical framework and research methodology for CSCL remains to be seen.
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3. Spanish Translation

Aprendizaje Colaborativo Apoyado por
Computador: Una perspectiva historica

Gerry Stahl, Timothy Koschmann, Dan Suthers
Traduccion de Cesar Alberto Collazos Ordoiiez

El Aprendizaje Colaborativo Apoyado por Computador (CSCL) es un area emergente
de las ciencias del aprendizaje referente a estudiar como las personas pueden aprender
de manera conjunta con la ayuda de los computadores. Como veremos en este
articulo, esta afirmacién que parece tan simple involucra una complejidad
considerable. La inclusién de aspectos colaborativos, mediacién por computador y
educacion a distancia ha problematizado la nocién del aprendizaje y ha llevado a
nuevos interrogantes acerca de como estudiar este proceso.

As{ como muchos otros campos activos de la investigacion cientifica, CSCL tiene una
relacién compleja que ha involucrado muchas disciplinas que son dificiles de integrar
pero que incluyen importantes contribuciones que parecen incompatibles. El drea de
CSCL tiene una larga historia de controversia acerca de sus teorfas, métodos y
definicion. Mas aun, es importante ver CSCL como una visiéon de lo que puede ser
posible con los computadores y de la clase de investigacién que necesita ser
conducida, mas que aceptar un conjunto de practicas de clase y laboratorios
ampliamente aceptadas. Comenzaremos con algunos entendimientos populares de los
aspectos de CSCL y gradualmente revelar su naturaleza compleja. Revisaremos el
desarrollo histérico de CSCL y ofreceremos nuestra perspectiva de su futuro.

CSCL dentro de l1a educacion

Asf como algunas formas particulares del aprendizaje, CSCL estad altamente
relacionada con la educacion. Considera todos los niveles de educacion formal, desde
el kinder hasta postgrados al igual que en la educacién informal. Los computadores
se han convertido en un elemento muy importante en este tipo de educacién, dado
que ya hay politicas gubernamentales alrededor del mundo para dar acceso a los
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estudiantes a este tipo de tecnologfas y acceso a Internet. La idea de fomentar a que
los estudiantes aprendan a trabajar en conjunto en grupos pequefios ha sido un
aspecto muy enfatizado desde las ciencias sociales. Sin embargo, la habilidad para
combinar estas dos ideas (apoyo computacional y aprendizaje colaborativo) con el
objetivo de fortalecer el aprendizaje requiere un cambio- un cambio que CSCL se
espera lo realice.

Computadores y la educacion

El uso de computadores en el salén de clase a menudo se ha observado con
escepticismo. Se han visto por algunos ctiticos como algo aburrido y antisocial, como
un mecanismo inhumano de ensefianza. CSCL esta basado precisamente en la visién
opuesta: intentar desarrollar nuevos productos y aplicaciones software que le brinden
a los usuarios actividades creativas de exploracion intelectual y de interaccion al
aprender en ambientes aislados. El potencial excitante de Internet para conectar a las
personas de forma innovativa ha brindado un estimulo para la investigacién en CSCL.
Asf como CSCL se ha desarrollado, las barreras aparentes para disefiar, diseminar y
efectivamente tomar ventaja del software educativo innovativo han llegado a ser mas
aparentes Se requiere una transformacién de todo el concepto de aprendizaje que se
ha tenido, incluyendo cambios significativos en las instituciones, en los métodos de
enseflanza y de aprendizaje.

E-learning a distancia

CSCL a menudo se ha asociado al e-learning, la organizacion de la ensefianza a través
de redes de computadores. E-learning es a menudo motivado por una creencia que el
contenido de una clase puede ser digitalizada y difundida a un gran nimero de
estudiantes con una participacibn menor por parte de los profesores y una
disminucién de costos como transporte o desplazamientos. Sin embargo esta
perspectiva presenta muchos inconvenientes.

Primero, no es cierto que colocar un contenido usando diapositivas, textos o videos,
conlleve a una verdadera instruccién. Tal contenido debe incluir recursos importantes
para los estudiantes, de la misma forma como los libros de texto lo poseen, pero éstos
solamente podran ser efectivos dentro de un contexto altamente motivante e
interactivo.

Segundo, la ensefianza online requiere al menos tanto esfuerzo por los profesores
como en la ensefianza tradicional. El profesor no solamente debe preparar el material
docente y dejarlo disponible para su uso en el computador, sino que debe motivar y
guiar a cada estudiante, a través de mecanismos de interaccién y participacién dando
la sensacién de estar presentes en el aula de clase. Dado que la ensefianza online le
permite a estudiantes de todo el mundo participar y les brinda la oportunidad a los
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profesores de trabajar desde cualquier sitio a través de una conexién en Internet,
implica adicionalmente que el esfuerzo del profesor aumente significativamente.

Tercero, CSCL fomenta la colaboracién entre los estudiantes, asi que ellos no
simplemente reaccionan aisladamente a un conjunto de materiales que se han
seleccionado. El aprendizaje se lleva a cabo en espacios donde haya una alta
interaccion entre los estudiantes. El aprendizaje en los estudiantes se da a través de la
formulacién de preguntas, del planteamiento de actividades conjuntas, de ensefiar a
los demas y de observar como los demas estudiantes aprenden. El soporte
computacional para tal colaboracién es un aspecto central a la aproximaciéon de CSCL
al e-learning. Lograr estimular a que los estudiantes interactiien de forma efectiva no
es algo facil de lograr, se requiere una planeacion detallada, una coordinaciéon e
implementacién de un curriculo, que integren pedagogia y tecnologia.

Cuarto, CSCL esta también relacionado con la colaboracién cara-a-cara (F2F: face-to-
face). El soporte computacional en el aprendizaje no solamente tiene la forma de un
medio de comunicacién online, sino que puede incluir, por ejemplo, una simulacién
computacional de un modelo cientifico o una representacion interactiva de forma
compartida. En este caso, la colaboracion se enfoca en la construcciéon y exploracion
de la simulacién o de la representacion. De forma alternativa, un grupo de estudiantes
podria usar un computador para buscar informacién en Internet y luego presentar,
debatir, y discutit de forma colaborativa lo que han encontrado. El apoyo
computacional puede tomar la forma de interaccion distante o cara-a-cara, de forma
sincrénica o asincronica.

Aprendizaje Cooperativo en grupos

El estudio del aprendizaje en grupo comenzé mucho antes que el estudio de CSCL.
Desde los 60, antes de la aparicién de las redes de computadores, ha habido una
considerable investigacion del aprendizaje cooperativo por parte de los investigadores
en educacién. La investigacion en pequefios grupos aun tiene una historia mas larga
dentro de la psicologia social.

Con el objetivo de distinguir CSCL de estas previas investigaciones del aprendizaje en
grupos, es util realizar una distincién entre aprendizaje cooperativo y colaborativo. En
una discusién detallada de esta distincién, Dillenbourg (1999a) ha definido
ampliamente esta distincién considerando:

En la cooperacion, los participantes dividen el trabajo, resuelven las
tareas de manera individual y luego ensamblan los resultados parciales
en el producto final. En la Colaboracién, los participantes realizan el
trabajo en forma conjunta (p. 8)

El luego se refiere a la definiciéon de colaboracién dada por Roschelle & Teasley
(1995):
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Este capitulo presenta un caso de estudio con el fin de ejemplificar el
uso del computador como una herramienta cognitiva para el
aprendizaje que ocurre socialmente. Hemos investigado una clase
importante de la actividad social, 1a construccion colaborativa del conocimiento
en la resolucion de un problema nuevo. La colaboracion es un proceso en el
que los individuos negocian y comparten significados relevantes a una
tarea de resolucion de problemas. La colaboracién es una actividad
coordinada, sincrénica que es el resultado de un intento continuo de
construir y mantener una concepciéon compartida de un problema (p.

70)

Si alguien esta investigando sobre aprendizaje, esto resulta en un contraste
significativo. En la cooperacion, el aprendizaje es realizado por individuos, quienes
contribuyen con sus resultados individuales y presentan el conjunto de resultados
individuales como el producto grupal. El aprendizaje en los grupos cooperativos es
visto como algo que ocurre de manera individual- y puede por lo tanto ser estudiado
con los métodos y conceptualizaciones tradicionales de la investigaciéon educativa y
psicologica.

Por el contrario, en la caracterizacion de la colaboracion dada por Roschelle &
Teasley, el aprendizaje ocurre socialmente como la construcciéon colaborativa del
conocimiento. Por supuesto, los individuos estan involucrados en este aprendizaje
como miembros del grupo, pero las actividades en las que ellos participan no son de
tipo individual sino grupal, como la negociacién y el compartir. Los participantes no
se van a realizar las tareas individualmente, sino que se mantienen comprometidos
con una tarea compartida la cual es construida y mantenida por todo el grupo. La
negociacion colaborativa y el compartir el pensamiento del grupo- aspecto central en
la colaboracion- no pueden ser estudiados con los métodos psicoldgicos tradicionales.

Colaboracion y aprendizaje individual

Como lo hemos visto, el aprendizaje colaborativo involucra individuos como los
integrantes del grupo, pero también involucra fenémenos como la negociaciéon y el
compartir conocimientos- incluyendo la construcciéon y mantenimiento de las
concepciones compartidas de la tarea- que son realizados interactivamente en los
procesos grupales. El aprendizaje colaborativo involucra aprendizaje individual, pero
no solamente reducible a este. La relacion entre observar el aprendizaje colaborativo
como proceso grupal vs una agregacion del cambio individual es un aspecto
fundamental en el corazén de CSCL

Los primeros estudios del aprendizaje en grupos trataban el aprendizaje como un
proceso fundamentalmente individual. El hecho que los individuos trabajaran en
grupos era tratado como una variable contextual que influenciaba el aprendizaje
individual. En CSCL, por el contrario, el aprendizaje es analizado como un proceso
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grupal; el analisis del aprendizaje como una unidad de forma individual como grupal
es importante que se realice. Este aspecto es lo que hace que CSCL
metodologicamente sea tinico, como veremos mas adelante en este trabajo.

Desde cierta perspectiva, CSCL ha emergido en reaccion a los intentos previos para
usar la tecnologia dentro de la educacion y a las aproximaciones previas para entender
los fenémenos colaborativos con los métodos tradicionales de las ciencias del
aprendizaje. Las ciencias del aprendizaje como un todo se han movido desde una
perspectiva en el aprendizaje individual a un enfoque mas amplio incorporando
aprendizaje individual y grupal, y la evolucién de CSCL ha estado en forma paralela a
este movimiento.

La Evolucion Historica de CSCL

Los comienzos

Tres proyectos -—— ENFI en la Universidad Gallaudet, CSILE en la Universidad de
Toronto, y Fifth Dimension Project en la Universidad de California San Diego—
fueron los gestores de lo que mas adelante emergiera como el campo de CSCL. Todos
estos tres proyectos involucraron exploraciones del uso de la tecnologfa para mejorar
el aprendizaje relacionado con la literatura.

El proyecto ENFI produjo algunos de los primeros ejemplos de programas para
composiciones con ayuda computacional o “CSCWriting” (Bruce & Rubin, 1993;
Gruber, Peyton, & Bruce, 1995). Los estudiantes que asisten a la Universidad
Gallaudet son sordos o con problemas de audicién; muchos de los cuales entran a la
universidad con deficiencias en sus habilidades de comunicacién escritas. El objetivo
del proyecto ENFI fue motivar a los estudiantes a escribir usando nuevas formas:
inducirlos a la idea de escribir con una “voz” y escribir teniendo en cuenta una
audiencia. Las tecnologias desarrolladas, pensadas que eran avanzadas en ese tiempo,
se verfan hoy en dia como rudimentarias por los estindares actuales. Se construyeron
salones de clase especiales en los cuales los escritorios con los computadores se
colocaban en un circulo. Se desarrollaron algunos programas similares a las
aplicaciones tipo chat existentes hoy en dfa, para facilitar que los estudiantes y su tutor
llevaran a cabo discusiones mediadas textualmente. La tecnologia en el proyecto
ENFI se disefio para apoyar una nueva forma de crear significados brindando un
nuevo medio para la comunicaciéon textual.

El otro proyecto inicial que fue muy influyente es el desarrollado por Bereiter &
Scardamalia en la Universidad de Toronto. Su trabajo tuvo sus raices en la
investigacion en estrategias de comprension de lectura (Bereiter & Bird, 1985;
Rauenbusch & Bereiter, 1991). Este proyecto direcciona su trabajo en torno a lo que
las escuelas deben hacer para fomentar el desarrollo de estrategias de lectura basadas
en significado (‘meaning-based’) en los jévenes lectores. Bereiter & Scardamalia han
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enfatizado que el aprendizaje en las escuelas es a menudo de baja calidad y no muy
bien motivado. Ellos han contrastado el aprendizaje que ocurre en el aula de clase con
el que ocurre en comunidades de construccién del conocimiento (“knowledge-
building communities”) (Bereiter, 2002; Scardamalia & Bereiter, 1996), como las
comunidades de estudiantes que se organizan en torno a un problema de
investigacion. En el proyecto CSILE Project (Computer Supported Intentional
Learning Environment), mds tarde conocido como Foro del Conocimiento
(Knowledge Forum), ellos desarrollaron tecnologias y pedagogias para re-estructurar
los salones de clase en comunidades de construcciéon del conocimiento. Asi como el
proyecto ENFI, CSILE intenté hacer mas significativo el trabajo de escritura
comprometiendo a los estudiantes en la produccion conjunta del texto. Sin embargo,
los textos que se produjeron fueron muy diferentes. Los textos en ENFI eran
conversacionales; producidos espontaneamente y generalmente no perduraban mas
alla de la terminacién de la clase. De otra parte, los textos en CSILE, eran archivos,
como la literatura convencional en las escuelas.

Como en el caso de CSILE, el proyecto the Fifth Dimension (5thD) comenzé con un
interés en mejorar las habilidades en la lectura (Cole, 1996). Comenz6 con un
programa después de clase organizado por Cole y sus colegas en la Universidad de
Rockefeller. Cuando el Laboratorio de Cognicién Humana Comparativa (LCHC) se
traslad6é a UCSD, el 5thD fué desarrollado en un sistema integrado de la mayoria de
actividades basadas en computador seleccionadas para mejorar las habilidades de los
estudiantes para leer y resolver problemas. El Mazo (“Maze,”) un juego tipo tablero
con diferentes cuartos representa actividades especificas, fue introducido como un
mecanismo para lograr un progreso en los estudiantes y coordinar la participacién con
el 5thD. El trabajo de los estudiantes fue apoyado por pares con mayores habilidades
y por estudiantes voluntarios de la escuela de educacion. Originalmente el programa
se implement6 en cuatro sitios en San Diego, pero se expandié posteriormente a
multiples sitios alrededor del mundo (Nicolopoulou & Cole, 1993).

Todos estos proyecto—ENFI, CSILE y 5thD—compartian el objetivo de realizar el
proceso de instruccién mas orientado hacia el construir significados. Todos inclufan
el computador y las tecnologias de la informacién como recursos para lograr un
objetivo, y de igual forma introdujeron novedosas formas de una actividad social
organizada dentro del proceso de instruccién. De esta forma, colocaron las bases para
la subsecuente aparicién de CSCL.

De las conferencias a una comunidad global

En 1983, se llevo a cabo un evento en el topico de “microcomputadores y resolucion
conjunta de problemas” en San Diego. Seis afios después, en Baratea (Italia) se realiza
un evento patrocinado por NATO. Este evento es considerado por muchos como el
nacimiento del area, donde comienza a usarse por primera vez el término
“Aprendizaje Colaborativo Apoyado por Computador” en su titulo.
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La primera conferencia de CSCL se organiz6 en la Universidad de Indiana en el otofio
de 1995. Posteriormente eventos internacionales han sido organizados bianualmente,
con conferencias en la Universidad de Toronto en 1997, Universidad de Stanford en
1999, la Universidad de Maastricht en Holanda en 2001, 1a Universidad de Colorado
en 2002, la Universidad de Bergen en Noruega en 2003, y la Universidad Nacional
Central en Taiwan en 2005.

Una literatura especializada documentando la teorfa e investigacién en CSCL se ha
desarrollado desde el workshop patrocinado por NATO realizado en Baratea. Cuatro
de las monografias mas influenciadoras son: Newman, Griffin, y Cole (7989) La Zona
de Construccion, Bruftfee (1993) Aprendizaje Colaborative, Crook (1994) Computadores y la
experiencia colaborativa del aprendigaje, v Bereiter (2002) Educacion y Mente en la era del
conocimiento.

Adicionalmente, ha habido un gran nimero de colecciones editadas enfocadas
especificamente en la investigacion en CSCL: O’Malley (1995) Aprendizaje Colaborativo
Apaoyado por Computader, Koschmann (1996b) CSCL: Teoria y Practica de un Paradigma
Emergente, Dillenbourg (1999b) Aprendizaje Colaborativo: Aproximaciones Computacionales
y Cognitivas, y Koschmann, Hall & Miyake (2002) CSCL2: Llevar adelante la conversacion.

Una serie de libros sobre CSCL publicados inicialmente por Kluwer (ahora Springer)
incluye cinco volumenes hasta la fecha (Andriessen, Baker, & Suthers, 2003; Bromme,
Hesse, & Spada, 2005; Goodyear e# al., 2004; Strijbos, Kirschner, & Martens, 2004;
Wasson, Ludvigsen, & Hoppe, 2003). Las memorias de las conferencias de CSCL han
sido el principal vehiculo para las publicaciones en este campo. Un nimero de revistas
también han jugado un papel importante, particularmente la Revista de las Ciencias del
Aprendizaje. Una revista Internacional de Aprendigaje Colaborativo Apoyado por Computador
comenzara a publicarse en el 2006. Aunque la comunidad ha estado centrada en el
Oeste Europeo y el Norte de América en sus primeros aflos, ha integrado la presencia
internacional muy bien balanceada (Hoadley, 2005; Kienle & Wessner, 2005). La
conferencia en Taiwan en el 2005 y el establecimiento de la nueva Revista
Internacional han planeado realizar la comunidad totalmente global.

De la Inteligencia Artificial al Apoyo a la
Colaboracion

El area de CSCL puede estar contrastada con las primeras aproximaciones del uso del
computador en la educaciéon. Koschmann (1996a) identificé la siguiente secuencia
histérica de aproximaciones: (a) Instruccién asistida por Computador (computer-
assisted instruction), (b) Sistemas Tutoriales Inteligentes (intelligent tutoring systems),
(c) Logo as Latin, (d) CSCL. (a) La instruccién asistida por computador fue una
aproximacién del comportamiento que dominé los primeros afios de las aplicaciones
computacionales educativas a comienzos de los 60s. Concebfa el aprendizaje como la
memorizacién de hechos. Los dominios del conocimiento eran partidos en hechos
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elementales que se presentaban a los estudiantes en una secuencia légica a través de
herramientas computarizadas de prueba y error. Atn hoy en dia existen muchos de
estos productos. (b) Sistemas Tutoriales Inteligentes estain basados en una filosofia
cognitiva que analiza el aprendizaje de los estudiantes en términos de modelos
mentales y potencialmente representaciones mentales erréneas. Estos rechazan el
punto de vista de la teorfa del comportamiento sobre como el aprendizaje puede ser
apoyado sin tener en cuenta como los estudiantes representaban y procesaban el
conocimiento. Considerada particularmente promisoria en 1970, esta aproximacién
cre6 modelos computacionales del entendimiento de los estudiantes y luego respondia
a las acciones de los estudiantes basados en las ocurrencias de los tipicos errores
identificados en los modelos mentales de los estudiantes. (c) Los esfuerzos en 1980,
epitomizados por la enseflanza del lenguaje de programaciéon Logo, tomé una
aproximacion constructivista, argumentando que los estudiantes deben construir su
conocimiento por si mismos. Provefa ambientes estimulantes para que los estudiantes
pudieran explorar y descubrir el potencial del racionamiento, como se ilustra en los
constructores de la programacion de software: funciones, subrutinas, ciclos, variables,
recursion, etc. (d) Durante la mitad de 1990, las aproximaciones de CSCL comenzaron
a explorar como los computadores podrian ayudar a que los estudiantes aprendieran
colaborativamente en pequefios grupos y en comunidades de aprendizaje. Motivados
por el constructivismo social y las teorfas del didlogo, estos esfuerzos vislumbraron a
proveer y apoyar oportunidades para que los estudiantes pudiesen aprender juntos
dado el discurso que llevarfa a una construccién compartida del conocimiento.

Al tiempo que los grandes computadores estaban siendo disponibles para el uso
escolar y los micro-computadores comenzaron a aparecer, la Inteligencia Artificial
(A) estaba cada vez mas cerca de su mayor popularidad. De esta forma, era natural
que los cientificos en computacién interesados en aplicaciones educativas estaban
atrafdos por las excitantes promesas que Al ofrecfa. Al es un software computacional
que cercanamente ilustra el comportamiento que deberfa ser inteligente si fuese hecho
por un ser humano (ej. Jugar ajedrez considerando los pros y contras de las secuencias
alternativas de los movimientos permitidos). Los Sistemas Tutoriales Inteligentes son
un primer ejemplo de Al debido a que replican las acciones de un tutor humano—
dando respuestas a las entradas de los estudiantes (ej. Pasos detallados en resolver un
problema matematico) analizando la estrategia de resolucién de problemas de los
estudiantes, ofreciendo ayuda comparando las acciones de los estudiantes para
modelos programados de entendimiento cotrecto y erréneo. Este es aun un area de
investigacién activa dentro de las ciencias del aprendizaje, pero que esta limitada a los
dominios del conocimiento donde los modelos mentales pueden algoritmicamente
ser definidos.

En su forma mds ambiciosa, la aproximacién de Al vislumbra el computador con
ciertas caracteristicas para manejar ciertas funciones de enseflanza o gufa que de otra
manera se requeriria el tiempo e intervencién de un profesor humano, Dentro de
CSCL, el foco del aprendizaje estd en aprender a través de la colaboracién con otros
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estudiantes mas que directamente del profesor. Por tal razén, el rol del computador
pasa de proveer instruccion—rya sea en forma de hechos en la instruccion asistida por
el computador o retroalimentacion en los Sistemas Tutoriales Inteligentes—a apoyar
la colaboracién brindando medios de comunicacién y gufas para lograr una
interaccién productiva en los estudiantes.

La forma bascia del apoyo a la colaboracién es que el computador provea un medio
de comunicacién (ej. La red de computadores, tipicamente conectada a Internet). Este
puede tomar la forma de un correo electrénico, chat, foro de discusion,
videoconferencia, mensajeria instantanea, etc. Los sistemas CSCL tipicamente
proveen una combinacién de varios medios y les agregan funcionalidad especial a
ellos.

Adicionalmente, los ambientes software CSCL proveen varias formas de apoyo
pedagdgico o guia para el aprendizaje colaborativo. Estos pueden ser implementados
con mecanismos computacionales complejos, incluyendo técnicas de Al. Pueden
ofrecer vistas alternativas sobre las discusiones que estan teniendo los estudiantes y
de la informacién que estd siendo compartida. Pueden proveer retroalimentacion,
posiblemente basada en un modelo investigacién del grupo. Pueden también apoyar
la socializaciéon monitoreando patrones de interaccién y brindando retroalimentacion
a los estudiantes. En la mayorifa de los casos, el rol del computador es secundario al
proceso de colaboracién interpersonal entre los estudiantes (y, a menudo, el profesor
o tutor). El software es disefiado para apoyar, no reemplazar, éstos procesos de grupos
entre humanos.

El paso de los modelos mentales de la cognicién individual para apoyar la
colaboracién en los grupos ha tenido implicaciones muy grandes tanto para el foco
como para los métodos de investigacion en el aprendizaje. La aceptacion gradual de
éstas implicaciones ha definido el campo de evolucién de CSCL.

De los individuos a grupos interactuando

Cercano a la celebracién del la conferencia bianual de CSCL, Dillenbourg, (1996)
analizo el estado de la evolucion de la investigacion en el aprendizaje colaborativo:

Por muchos afios, las teorfas del aprendizaje colaborativo han tendido
a enfocarse en como los individuos funcionan en un grupo. Esto
refleja una posiciéon que fue la dominante tanto en la psicologia
cognitiva como en la inteligencia artificial en 1970 y la primera parte
de los afios 80, donde la cognicién fue vista como un producto de los
procesadores de informacién individual, y donde el contexto de la
interacciéon social fue visto mas como el fondo para la actividad
individual que como un foco de investigacién. Recientemente, el grupo
por si solo ha llegado a ser la unidad de analisis y el foco ha girado a algo
mas emergente, socialmente construido, /s propiedades de la interaccion.
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En términos de investigaciéon empirica, el objetivo inicial fue
establecer si y bajo que circunstancias el aprendizaje colaborativo era
mas efectivo que el aprendizaje individual. Los investigadores
controlaban varias variables independientes (tamafio del grupo,
composicion del grupo, naturaleza de la tarea, medios de
comunicacion, etc.). Sin embargo, estas variables interactuaban entre
sf de una forma que hacfa casi imposible establecer los vinculos entre
las condiciones y los efectos de la colaboracién. De aqui que los
estudios empiricos recientemente han comenzado a enfocarse menos
en establecer pardmetros para una efectiva colaboracion y mas en tratar de
entender el 70/ gue tales variables juegan en mediar la interaccion. Este cambio
a un esquema mas orientado al proceso requiere nuevas herramientas para
analizar y modelar las interacciones. (p. 189)

La investigacion revisada por Dillenbourg—Ia cual estudi6 los efectos de manipular
variables de interaccién en las medidas del aprendizaje individual—no produjo
resultados claros. Los efectos del género o composicién del grupo (ej. Niveles de
competencia homogéneos o heterogéneos) podrian ser completamente diferentes en
distintas edades, dominios, con diferentes profesores, etc. Esto no solamente violé
las creencias metodolégicas de la independencia de las variables, sino que elevé
cuestionamientos acerca de como entender los efectos que se habfan producido.
Entender los efectos significa entender en cierta medida lo que habia pasado en las
interacciones grupales que habfan causado los efectos. Esto, requiri6 el desarrollo de
metodologias para analizar e interpretar las interacciones grupales. El foco ya no
estuvo mas en lo que habia pasado en “las cabezas” de los individuos aprendices, sino
en lo que estaba pasando entre ellos y el espacio de trabajo durante sus interacciones.

De las representaciones mentales a una construccion
interactiva del significado

El giro al grupo como unidad de analisis coincidié con el enfoque en la comunidad
de los agentes de aprendizaje situado (Lave, 1991) o construccién colaborativa del
conocimiento (Scardamalia & Bereiter, 1991). Pero esto también se llevé a cabo por
la elaboracion de una teotfa social de la mente, como la de Vygotsky (1930/1978) que
habfa comenzado a sobresalir, la cual podtia clarificar la relacién de los aprendices
individuales al aprendizaje colaborativo en grupos o comunidades.

De acuerdo a Vygotsky, los aprendices individuales tienen diferentes capacidades de
desarrollo en situaciones colaborativas que cuando estan trabajo de manera individual.
Su concepto de “zona de desarrollo préxima” es definido como la medida de
diferencia entre esas dos capacidades. Esto significa que uno no puede medir el
aprendizaje-aun el aprendizaje individual- que tiene lugar en situaciones colaborativas
con el uso de pre y post-tests que miden las capacidades de los individuos cuando
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trabajan solos. Para conseguir lo que sucede durante el aprendizaje colaborativo, no
ayuda a teorizar sobre los modelos mentales en la cabeza de los individuos, dado que
esto no captura la construccién compartida de significados que ocurren durante las
interacciones colaborativas

La Colaboracién es principalmente conceptualizada con un proceso de construcciéon
compartida. La construccién de significados no se asume como una expresion de la
representacion mental de los participantes de forma individual, sino de un logro
interactivo. La construccion de significados puede ser analizada como algo que tiene
lugar a lo largo de secuencias de expresiones o mensajes de multiples participantes. El
significado no es atribuible expresiones individuales de estudiantes de forma
individual dado que el significado tipicamente depende de las referencias léxicas de la
situacion compartida, las referencias elipticas a mensajes previos y referencias
proyectivas a futuras expresiones (Stahl, 20006).

Desde las comparaciones cuantitativas a micro-
estudios

El observar el aprendizaje en situaciones colaborativas es diferente de observarlo en
situaciones aisladas. Primero, en situaciones de colaboracion, los participantes
necesariamente presentan visiblemente su aprendizaje como parte del proceso de
colaboracién. Segundo, las observaciones ocurren en periodos relativamente cortos
de interaccién, mas que en largos perfodos entre el pre y el post-test.

De forma irénica, quiza, en principio es mas facil estudiar el aprendizaje individual en
grupos que en los individuos. Esto es debido a que una caracterfstica necesaria de la
colaboracién es que los participantes visualicen a los demas su entendimiento del
significado que esta siendo construido durante la interaccion. Las expresiones, textos
y diagramas que se producen durante la colaboracién son disefiados por los
participantes como mecanismo para desplegar el entendimiento. Esas son las bases
para una colaboracién exitosa. Los investigadores pueden tomar ventaja de estas
visualizaciones (asumiendo que ellos comparten las competencias interpretativas de
los participantes y pueden capturar un adecuado registro de las visualizaciones, por
ejemplo un video digital). De esta forma, los investigadores pueden reconstruir el
proceso de colaboraciéon con el que el grupo construyo6 el conocimiento, el cual fue
aprendido por el grupo.

Algunas metodologfas como el analisis conversacional (Sacks, 1992; ten Have, 1999)
o el analisis de video (Koschmann, Stahl, & Zemel, 2005) se han basado en la
etnometodologia (Garfinkel, 1967) para producir casos de estudio detallados de
construir significados de forma colaborativa.. Estos casos de estudio no son
simplemente anecdoticos. Estan basados en procedimientos cientificos rigurosos con
una validez inter subjetiva aun cuando sean interpretativas en naturaleza y no sean
cuantitativas. Estas pueden también representar resultados generalmente aplicables,
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dado que los métodos que la gente utiliza para interactuar son ampliamente
compartidos (al menos dentro de comunidades o culturas apropiadamente definidas).

Cémo el analisis de los métodos de interaccién ayudan a guiar el disefio de tecnologfas
CSCL y pedagogias? Esta pregunta apunta a la interaccién compleja entre educacion
y computadores en CSCL

La interaccion del aprendizaje y la tecnologia en
CSCL

La concepcion tradicional del aprendizaje

Edwin Thorndike (mencionado en Jongich, 1968), un fundador de la aproximacion
de la educacién tradicional, una vez escribio:

Si, por un milagro de creatividad mecanica un libro pudiese ser
disefiado de manera tal que la pagina dos solamente fuese visible solo
la haber completado las tareas de la pagina uno por la persona a la que
se dirige el libro, y asi sucesivamente, la mayoria de lo que hoy requiere
instruccién personal podria ser manejado por el papel. Los nifios
[podrian] ser instruidos, a usar los materiales de forma tal que les pueda
ser util a largo plazo (p. 242)

Esta afirmacion es notable en dos aspectos. Primero, sugiere que la idea central de la
instruccién asistida por computador ha precedido ampliamente el actual desarrollo de
los computadores; pero, de forma mas importante, muestra como el objetivo de la
investigaciéon en tecnologia educativa estd cercanamente ligada, algunas veces
indistinguible, al objetivo convencional de la investigacién educativa, mencionada
para fortalecer el aprendizaje tal como operacionalmente se ha definido. Thorndike
pudo visionar una ciencia educativa en la cual todo el aprendizaje es medible y, sobre
esta base, todas las innovaciones educativas podrian se evaluadas experimentalmente.
Historicamente, la investigacion de la tecnologia educativa ha estado ligada a esta
tradicion y representa una especializacion dentro de esta (cf., Cuban, 1980).

En el pasado, los investigadores educativos han tratado el aprendizaje como un
fenémeno puramente psicolégico. El aprendizaje es visto como algo que tiene tres
caracteristicas esenciales: Primero, representa a una respuesta y a una grabaciéon de la
experiencia. Segundo, el aprendizaje se ha tratado siempre como un cambio que
ocurre sobre el tiempo. Finalmente, el aprendizaje es generalmente visto como un
proceso oculto, donde no se puede tener disponibilidad a una inspeccién directa
(Koschmann, 2002a). Esta aseveracién esta culturalmente tan aceptada, que resulta
dificil concebir el aprendizaje de una forma diferente. Descansa en las tradiciones
establecidas en la epistemologia y filosofia de la mente.
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Sin embargo la filosofia contemporanea ha convertido estas tradiciones en preguntas,.
Los llamado “filosofos edificantes (edifying philosophers)” (Rorty, 1974)—]James,
Dewey, Wittgenstein y Heidegger—se revelaron en contra de la posiciéon del
aprendizaje como un evento oculto en el cual el conocimiento esta inscrito en una
mente individual. Ellos aspiraban a construir una nueva vision del aprendizaje y
conocimiento, la cual estuviese mas ligada con el mundo de las cosas diarias. CSCL se
enfoca en esta vision situada del aprendizaje, rechazando las bases de la investigacion
en educacién convencional. CSCL localiza el aprendizaje en la negociaciéon de
significados llevados a cabo en el mundo social mas que en las cabezas de los
individuos. De las teorfas orientadas socialmente del aprendizaje, la de practica social
(Lave & Wenger, 1991) y las teorfas dialécticas del aprendizaje (e.g., Hicks, 1996)
mencionan mas directamente la visién del aprendizaje como una construccion de
significados organizada socialmente. La teorfa de la Practica Social se enfoca en un
aspecto de la negociacion de significados: la negociacion de la identidad social dentro
de una comunidad. Las teorfas dialécticas ubican el aprendizaje en el desarrollo
emergente de significados dentro de la interacciéon social. Tomadas de manera
conjunta, dan el soporte para una forma de pensar sobre el estudio del aprendizaje.

Diseiiando la tecnologia para apoyar la construccion
de significados en los aprendices

El objetivo para disefiar en CSCL es crear artefactos, actividades y entornos que
fortalezcan las practicas de los aprendices en la construccién de significados. Los
vertiginosos avances en los computadores y tecnologias de la comunicacién en las
décadas recientes, como Internet, han cambiado dramaticamente la forma en que
trabajamos, jugamos y aprendemos. Sin embargo, ningun tipo de tecnologfa, por mas
inteligente y sofisticada que lo sea, puede cambiar la practica. Crear la posibilidad de
una forma mejorada de practica requiere diversas formas de disefio (combinando
experticias, teorfas y practicas de diversas disciplinas): diseflo que estructura el
curriculo (disefio pedagodgico y didactico), recursos (ciencias de la informacion,
ciencias de la comunicacion), estructuras de participacion (disefio de la interaccion),
herramientas (disefio de estudios), y espacio circundante (arquitectura).

Como sugiere LeBaron (2002) “La tecnologia no existe independiente de su uso.”
‘Actividades, artefactos, y entorno’ substitutos para ‘tecnologia’ y el mensaje se
mantienen igual—éstos elementos por si solos no pueden definir nuevas formas de
practica, pero si constituyen elementos importantes dentro de la misma. Un entorno
para una forma deseada de practica llega a ser util a través de las acciones organizadas
de sus habitantes. Las herramientas y artefactos son solo herramientas y artefactos en
la forma como estan orientados a ser relevantes por los participantes en practicas
dirigidas. Aun las actividades son solamente reconocidas en forma que los
participantes las orienten a ellos como formas ordenadas de una accién conjunta.
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El disefiar software para CSCL, por tal razén, requiere un acoplamiento con el analisis
de significados construidos con la practica emergente. Los significados reflejan la
experiencia pasada y estin abiertos a la negociacion y re-evaluacién. Mas atn, ni los
analistas ni los participantes tienen acceso privilegiado a las interpretaciones subjetivas
de los demds. A pesar de estos aspectos, los participantes rutinariamente se
comprometen en actividades coordinadas y operan como si el aprendizaje compartido
fuese posible y alcanzado. Una pregunta fundamental, es Como puede esto ser
realizado? Con el fin de disefiar tecnologia que apoye el aprendizaje colaborativo y la
construccién del conocimiento, debemos entender con mayor detalle que tan
pequefio los grupos de aprendices construyen el conocimiento compartido usando
varios medios y artefactos.

La pregunta de cémo la intersubjectividad se alcanza ha sido analizado en una variedad
de disciplinas como las pragmaticas (Levinson, 2000; Sperber & Wilson, 1982),
psicologia social (Rommetveit, 1974), antropologifa lingtiistica (Hanks, 1996), y la
sociologia (cf. Goffman, 1974), especialmente la investigaciéon socioldgica en la
tradicion etnometodolégica (Garfinkel, 1967; Heritage, 1984). El problema de la
intersubjetividad es de particular relevancia para aquellos que desean entender como
se construye el aprendizaje dentro de la interacciéon. El aprendizaje puede ser
interpretado como el acto de brindar significados emergentes en contacto (Hicks,
1996), y la instruccién como la organizacion social y del material que fomenten tal
negociacion. El andlisis del praxis de construccion de significados invoca la
apropiaciéon de los métodos y preocupaciones de la psicologia (especialmente las
variedades discursivas y culturales), la sociologia (especialmente las tradiciones micro-
sociolégicas y la etnometodoldgica), la antropologia (incluyendo la antropologia
lingtistica y antropologias del ambiente construido), la pragmatica, filosofia, estudios
de comunicacion, ciencias de la organizacion, y otras.

La investigacion en CSCL tiene componentes analiticos y de disefio. El analisis de la
construccién de significados es inductivo e indiferente a los objetivos de la reforma.
Busca solamente descubrir que personas estin en un cierto momento interactuando,
sin prescripcion o evaluaciones. El disefio, de otra parte, es inherentemente
prescriptivo—cualquier esfuerzo hacia la reforma comienza con la suposicion que hay
mejores y peores formas de hacer las cosas. El disefiar para mejorar la construccion
de significados, sin embargo, requiere algunos medios del estudio de la praxis
rigurosamente. De esta manera, la relacion entre andlisis y diseflo es algo simbidtico-
el disefio debe estar informado por el analisis, pero el analisis también depende del
disefio en su orientacién al objeto analitico (Koschmann e a/., 2005).

CSCL debe continuar con su trabajo de auto-invencién. Nuevas fuentes de teoria
deben ser introducidas, al igual que andlisis de las practicas presentadas por los
aprendices y los artefactos producidos acompafiados de las teorfas de como ellos
lograron mejorar la construccién de significados. El diseflo de tecnologifa CSCL, que
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abre nuevas posibilidades para el aprendizaje colaborativo, debe estar fundamentado
en el analisis de la naturaleza del aprendizaje colaborativo.

El analisis del aprendizaje colaborativo

Koschmann (2002b) present6 una descripcion programatica de CSCL en una charla
en CSCL 2002:

CSCL es un campo de estudio involucrado centralmente con el
significado y practicas de construccion del conocimiento en el
contexto de una actividad conjunta, y de las formas en las cuales dichas
practicas son mediadas a través de artefactos de disefio. (p. 18)

El aspecto del aprendizaje colaborativo que es quiza el mas dificil de entender en
detalle es lo que se ha denominado “practicas de la construcciéon de significados en el
contexto de una actividad conjunta” aprendizaje intersubjetivo (Suthers, 2005) o cognicion
del grupo (Stahl, 2006). Esto se refiere a que el aprendizaje no es logrado
interaccionalmente sino que es constituido de las interacciones ente los participantes.
Garfinkel, Koschmann et al. (2005) argumentan para el estudio de “métodos
miembros” de construccion de significados: “Cémo los participantes en tal entorno
[instruccional] van haciendo el aprendizaje (énfasis en el original). Ademas para
entender como los procesos cognitivos de los participantes se ven influenciados por
la interaccion social, necesitamos entender como ocurren los eventos de aprendizaje
que tienen lugar en las interaccione entre los participantes.

El estudio de construcciéon de significados de manera conjunta no es tan prominente
como la practica en CSCL. Adn cuando los procesos de interaccién (mas que los
resultados del aprendizaje individual) son examinados detalladamente, el analisis
tipicamente es notado por las categorias de asignacion de cédigo y las caracteristicas
predefinidas del conteo. Los cddigos, en efecto, substituyen las categorias
preconcebidas del comportamiento para el fendmeno de interés, mas que buscar para
descubrir aquellos fendmenos en sus situaciones actuales (Stahl, 2002).

Pocos estudios relativos a este problema de describir la constitucién de una
intersubjetividad en la interaccién han sido realizados en la literatura de CSCL
(ejemplo, Koschmann e af., 2003; Koschmann ¢f al, 2005; Roschelle, 1996; Stahl,
2006). Uno de los primeros estudios de Roschelle, diseflado para apoyar la
construccion de conocimientos relativos a la fisica, definié actividades a los
estudiantes para lograr un compromiso entre los estudiantes en la resolucién de un
problema en conjunto, y analizaron sus practicas colaborativas a un nivel de detalle
muy pequeflo. El trabajo de Koschmann generalmente se ha enfocado a los métodos
del problematizacion de los participantes, que consiste en ver como los grupos de
estudiantes colectivamente caracterizan una situacién como problematica y como
requieren andlisis especifico adicional
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Stahl (2000) argumenta que los grupos pequefios son los mas recomendables para el
estudio de la construccién de significados intersubjetivos por varias razones. La mas
simple, los grupos pequefios son los sitios donde métodos de los miembros para el
aprendizaje intersubjetivo pueden ser observados. Los grupos de varios integrantes
permiten tener un rango mas amplio de interacciones sociales, pero que resultan tan
grandes que los participantes e investigadores necesariamente perderan de vista lo que
han realizado. La construcciéon compartida de significados es la mas visible y
disponible para la investigaciéon en unidades de andlisis de pequefios grupos, donde
esta aparece como cognicion grupal. Mas ain, los grupos pequefios estan en el limite
entre individuos y comunidades. La construccién del conocimiento que ocurre dentro
de pequefios grupos llega a ser “internalizado por sus integrantes como el aprendizaje
individual y externalizado en sus comunidades como conocimiento certificable”
(Stahl, 2006). Sin embargo, los grupos pequefios no deberfan ser los unicos
estudiados. Un analisis de cambios a gran escala en comunidades y organizaciones
puede llevar a un entendimiento de fenémenos de aprendizaje social emergentes
también como de aclarar el papel de los grupos encargados de conducir estos
cambios.

El estudio del logro interaccional del aprendizaje intersubjetivo o cognicién grupal
conlleva interesantes cuestionamientos que son entre otros los mas sobresaliente en
cualquier ciencia del comportamiento social. Los fenémenos cognitivos ocurren entre
las personas en el discurso del grupo? Cémo es posible para el aprendizaje, usualmente
concebido como una funcién cognitiva, distribuirse entre la gente y artefactos? Como
podemos entender el conocimiento como practicas logradas mas que como una
posesion o aun una predisposicion?

El analisis del apoyo computacional

En contextos CSCL, las interacciones del grupo entre los individuos son mediadas
por ambientes computacionales. La segunda mitad de la definicién programatica de
Koschmann del dominio de CSCL es “la forma en la cual estas practicas [construccion
del conocimiento en el contexto de una actividad conjunta] son mediadas a través de
artefactos disefiados.” El apoyo computacional para la construccion de significados
intersubjetivos es lo que hace esta area Gnica.

El lado tecnolégico de la agenda de CSCL se enfoca en el disefio y estudio de
tecnologias fundamentalmente sociales. Esto significa que la tecnologia estd disefiada
especificamente para mediar y fomentar actos sociales que constituyen el aprendizaje
del grupo y lleva a un aprendizaje individual. El disefio deberfa apalancar las
oportunidades tnicas provistas por la tecnologia mas que replicar un apoyo al
aprendizaje que podria ser realizado por otros medios, o (peor) tratar de forzar la
tecnologia para ser algo para lo cual no esta bien configurado. Cual es la unica
tecnologia de la informacién que potencialmente cumple este rol?
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e Los medios computacionales son reconfigurables. Las representaciones son
dindmicas: es facil mover cosas y rehacer opciones. Es facil replicar esas acciones
en otro lado: uno puede pasar el tiempo y el espacio. Estas caracteristicas hacen
atractiva la tecnologia de la informacién como un “canal de comunicacién” pero
que debemos explotar para lograr obtener su potencial para realizar nuevas
interacciones, no tratando de forzar replicando la interaccién cara a cara.

e Los entornos de comunicacién mediada pro computador “‘activan la
comunicaciéon en sustancia” (Dillenbourg, 2005). El registro de la actividad asi
como del producto puede ser almacenada, re-ejecutada y aun modificada.
Deberfamos explorar el potencial de los registros persistentes de interaccion y
colaboracién como un recurso para el aprendizaje intersubjetivo.

e Los medios computacionales pueden analizar el estado del espacio de trabajo y
las secuencias de interaccion, y reconfigurarlo o generar avisos de acuerdo a las
caracteristicas de este. Deberfamos explorar el potencial de los medios
adaptativos como una influencia en el curso de los procesos de intersubjetividad
y tomar ventaja de esta habilidad para avisar, analizar y responder selectivamente.

La comunicacién humana y los recursos de representaciéon para esta comunicacion
son altamente flexible: las tecnologfas abren nuevas posibilidades, pero ellas no
pueden “organizar” significados o atn especificar funciones comunicativas (Dwyer &
Suthers, 2005). Informados de este acontecimiento, la investigaciéon en CSCL deberfa
identificar las ventajas Gnicas de los medios computacionales, y explorar como estas
son usadas por los colaboradores y como podrian influir el curso de su construccién
de significados. Luego disefiarfamos tecnologias que ofrezcan colecciones de
caracteristicas a través del cual los participantes pueden comprometerse en el
aprendizaje a través de la interaccién con formas flexibles de proveer una gufa.

La Multi-disciplinariedad de CSCL

CSCL puede actualmente ser caracterizado por tres tradiciones metodologicas:
experimental, descriptiva y disefio iterativo.

Muchos estudios empiricos de CSCL siguen el paradigma experimental que compara una
intervencién a una condicién de control en términos de una o mas variables (ej..,
Baker & Lund, 1997; Rummel & Spada, 2005; Suthers & Hundhausen, 2003; Van Der
Pol, Admiraal, & Simons, 2003; Weinberger ¢ a/., 2005). El analisis de los datos en
casi todos estos estudios es llevado por “codificar y contar” (coding and counting):
las interacciones son categotizadas y/o el resultado del aprendizaje es medido, y las
medias de los grupos son comparadas a través de métodos estadisticos con el fin de
obtener conclusiones generales acerca de los efectos de las variables manipuladas
sobre la agregaciéon (promedio) del comportamiento grupal. Estos estudios no
analizan directamente el logro de un aprendizaje intersubjetivo. Tal andlisis debe
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examinar la estructura e intencién de los casos tnicos de interaccién mds que contar
y agregar categorias del comportamiento.

La tradicion etnometodolégica (ejemplificada en CSCL por Koschmann ez a/., 2003;
Koschmann ez al., 2005; Roschelle, 1996; Stahl, 20006) esta mas enfocada hacia analisis
de casos descriptivos. Video o transcripciones de los aprendices u otros miembros de la
comunidad de aprendizaje son estudiados para descubrir los métodos por los cuales
los estudiantes lograron el aprendizaje. La aproximacién circundante es orientada a
datos (data-driven), buscando descubrir patrones en los datos mas que imponer
categorias teoricas. El analisis es a menudo micro-analitico, examinando breves
episodios en gran detalle. Las metodologias descriptivas estan bien configuradas datos
existencialmente cuantificados (ej. Que una comunidad algunas veces se comprometa
en una practica dada). Aun, como cientificos y disefiadores deberfamos hacer
generalizaciones casuales acerca de los efectos de las decisiones de disefio. Las
metodologias descriptivas estin menos configuradas para proveer pruebas
cuantitativas sobre el efecto de una intervencién, que es la base de la metodologia
experimental, aunque a menudo pueda entender como funcionan las practicas.

Los métodos de analisis tradicionales de la psicologia experimental olvidan los
“métodos miembro” a través de los cuales se logra el aprendizaje colaborativo-
construcciéon de significados intersubjetivos. Pero esto no implica que toda la
investigacion en CSCL deberia ser etnometodoldgica. Mas que esto, se sugiere que
exploremos métodos hibridos ((Johnson & Onwuegbuzie, 2004). Los disefios
experimentales pueden continuar comparando las intervenciones, pero las
comparaciones deberfan realizarse en términos de las caracteristicas identificadas en
micro-analisis de como la tecnologfa de la informacion influye y es apropiada para los
métodos miembro de la construccion conjunta de significados. Conceptualmente, el
proceso de analisis cambia de codificar y contar a “explorar y entender” formas en
las cuales las variables de disefio influyen en el apoyo a la construccién de significados.
Tales analisis son intensivos en el tiempo: deberfamos explorar, como ayudas de
investigacién, el desarrollo de instrumentacién para ambientes de aprendizaje y
visualizacién automatizada y bisquedas de bitacoras de interaccién (como en Cakir e
al., 2005; Donmez ¢f al., 2005). Igualmente, los analisis tradicionales, especialmente
medir los resultados del aprendizaje pero también “codificar y contar,” deberfan ser
conservados para obtener indicadores rapidos de espacios donde sea recomendable
hacer un analisis més detallado (como en Zemel, Xhafa, & Stahl, 2005).

La tradicién del diseio iterativo esti ejemplificada por Fischer & Ostwald (2005),
Lingnau, et al. (2003) y Guzdial et al. (1997). Guiados por las interacciones entre las
teorfas emergentes, las observaciones informales, los investigadores orientados al
disefio continuamente mejoran los artefactos desarrollados para mediar el aprendizaje
y la colaboracién. Su investigacion no necesariamente es cualitativa o cuantitativa, sino
quisitiva  (“quisitive”)  (Goldman, Crosby, & Shea, 2004)—explorativa e
intervencionista. No solo es suficiente observar el comportamiento de la gente cuando
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usan un nuevo software. Necesitamos explorar el “espacio” de posibles disefios,
colociandolos en nuevas areas e identificando caracteristicas prometedoras que
deberfan recibir futuro estudio bajo las otras tradiciones metodologicas. Los
disefiadores necesitan realizar microanalisis del aprendizaje colaborativo con y a través
de la tecnologia con el fin de identificar las caracteristicas de los artefactos disefiados
que se ven estan correlacionadas con un aprendizaje efectivo. Cuando una nueva
intervencion técnica es evaluada, los métodos experimentales pueden documentar
diferencias significativas mientras que los métodos descriptivos pueden documentar
como las intervenciones mediaron de forma diferente las interacciones colaborativas.
Una conversacion entre las suposiciones teoricas de la etnometodologia y aquellas del
disefio pueden llevar a una “tecnometodologia” que cambia los objetivos del disefio
(Button & Dourish, 1996).

Una limitacién potencial del las metodologias descriptivas deberfan ser observadas. Si
nos enfocamos en encontrar ejemplos de cémo los miembros del grupo logran el
aprendizaje efectivo, estaremos perdiendo de vista ejemplos de como ellos también
fallan en hacerlo. Adn con el objetivo de encontrar algo que alli no este, necesitamos
tener una idea de que es lo que estamos buscando. Una aproximacion basada en datos
que se base en la teorfa, pero que nunca la aplica, no sera adecuada. Los métodos
descriptivos pueden ser modificados para lograra esta necesidad. Patrones comunes
encontrados en episodios exitosos de aprendizaje llegan a ser las categorfas tedricas
que buscamos para otro método analitico, y quiza no se encuentren en instancias de
colaboracién no exitosa. Habiendo identificado donde los métodos no fueron
aplicados, examinamos la situacién para determinar que contingencia hace falta o fue
la responsable. Las instancias unicas y no reproducibles donde la colaboraciéon usando
tecnologia se particiona en formas interesantes pueden a menudo proveer las
percepciones mas profundas de lo que estd pasando, pero que es normalmente
tomado por algo garantizado e invisible. Un cuidado especial se debe tener en cuenta
para estar seguros en encontrar casos de ejemplo donde el logro interaccional del
aprendizaje este ausente; no debemos fallar en notar donde algo de mayor valor a los
participantes se esta logrando Por ejemplo, establecer y mantener la identidad
individual y grupal son logros meritorios tanto como los participantes estén
comprometidos (Whitworth, Gallupe, & McQueen, 2000), y son en verdad una forma
de aprendizaje situado, cin cuando los investigadores puedan identificarlos como
“fuera del tema” (off Tepic).

Investigacion de CSCL en el futuro

Hemos visto que la investigaciéon en CSCL debe responder a multiples objetivos y
restricciones. La comunidad de investigacion en CSCL incluye personas de una
variedad de disciplinas profesionales. Ellos brindan son sus diferentes paradigmas de
investigacion, visiones opuestas de datos, métodos de analisis, formatos de
presentacién, conceptos de rigor y vocabulario técnico. Ellos vienen de diferentes
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culturas alrededor del mundo y con diferentes lenguajes de comunicacion. CSCL es
un campo muy amplio, localizado en la interseccién de otros campos (como las
ciencias del aprendizaje) que estin en continuo cambio. Las comunidades
participantes en un tiempo dado estin operando dentro de diversas concepciones de
lo que es CSCL. Por ejemplo, Sfard (1998) define dos amplias e irreconciliables
metaforas del aprendizaje que son necesariamente relevantes a CSCL: la metafora de
adquisicién, en la cual el aprendizaje consiste en la adquisicién de los individuos del
conocimiento almacenado en sus mentes, y la metafora de participacion, en la cual el
aprendizaje consiste en la participacién incrementada en comunidades de practica..
Lipponen (2004) agrega una tercera metafora basada en Bereiter (2002) y Engestrom
(1987): la metafora de creaciéon del conocimiento, en la cual un nuevo objeto de
conocimiento o practica social es creado en el mundo a través de la colaboraciéon. Por
tal razon, es dificil presentar una definicién comprensiva, consistente y bien definida
da la teorfa, metodologia o mejores practicas de CSCL. Quiza uno deberfa concluir
que CSCL necesariamente persigue acercamientos aparentemente irreconciliables—
como lo argumenta Sfard. Uno puede especular que aproximaciones mas integradas
y aproximaciones hibridas puedan ser posibles en el futuro, como lo hemos planteado.

Las metodologias de investigacion en CSCL estan tricotomizadas entre
aproximaciones experimentales, descriptivas y de disefio iterativo. Aunque algunas
veces combinadas con un proyecto de investigacién, las metodologfas se mantienen
separadas en diferentes analisis de estudio. Diferentes investigadores algunas veces
visten diferentes sombreros en el mismo proyecto, representando diferentes intereses
y metodologias de investigacion. Esta situacion puede ser productiva: los
experimentalistas contintian identificando variables que afecten parametros generales
del comportamiento colaborativo, los ethometodologistas identifican patrones de una
actividad conjunta que son esenciales para la construcciéon de significados, y los
disefiadores innovan creativamente adaptando nuevas posibilidades tecnolédgicas. Tan
pronto, sin embargo, los experimentalistas dentro de CSCL puedan comenzar a
enfocarse en las variables dependientes que directamente reflejan el fenémeno de
interés a los investigadores descriptivos (Fischer & Granoo, 1995), los
etnometodologistas pueden buscar regularidades predictivas en la construccién de
significados mediados por la tecnologia que pueda informar al disefo, y los
disefiadores puedan generar y evaluar nuevos aspectos prominentes de la tecnologia
en términos de lasa actividades de construccién de significados que estan disponibles.
Una asistencia mutua y colaboracién cercana puede ser posible a través de
metodologfas hibridas, por ejemplo aplicando métodos analiticos descriptivos al
problema de entender las implicaciones de las manipulaciones experimentales y
nuevos disefios, o a través del apoyo computacional para nuestras propias actividades
de construccién del conocimiento..

Los investigadores de CSCL forman una comunidad de investigacién que activamente
esta construyendo nuevas formas de colabroar en el disefio, andlisis e implementacién
de apoyo computacional para el aprendizaje colaborativo. Un amplio rango de los
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métodos de investigacion puede ser util al analizar el aprendizaje colaborativo
apoyado por computador. Teniendo ideas apropiadas, métodos y funcionalidad de
campos cognados CSCL puede en su proxima fase construir nuevas teorfas,
metodologias y tecnologias especificas a la tarea de analizar las practicas sociales de la
construccién de significados intersubjetivos con el fin de apoyar el aprendizaje
colaborativo. Los autores de este trabajo han argumentado que CSCL requiere un
enfoque en practicas de construccion de significados de grupos colaborando en el
disefio de artefactos tecnoldgicos para mediar la interaccién, mas que un enfoque en
el aprendizaje individual. Si este enfoque puede, deberia llevar a un entorno tedrico
coherente y una metodologia qeu sea considerada en CSCL.
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4. Portuguese Translation

Aprendizagem colaborativa com suporte
computacional: Uma perspectiva historica

Gerry Stahl, Timothy Koschmann, Dan Suthers
Traduzido por: Hugo Fuks, Tatiana Escovedo (Portugués
do Brasil)

A Aprendizagem Colaborativa com Suporte Computacional (CSCL) é um ramo
emergente das ciéncias da aprendizagem que estuda como as pessoas podem aprender
em grupo com o auxilio do computador. Como sera visto neste artigo, até mesmo
esta simples sentenca esconde uma complexidade consideravel. A interagio da
aprendizagem com a tecnologia revela-se bastante complexa. A inclusio da
colaboracio, da mediagdo pelo computador e da educacio a distincia
problematizaram a nogio de aprendizagem e levantaram questdes referentes a
premissas anteriores sobre como estudar este tema.

Como em muitos ramos ativos da pesquisa cientifica, a CSCL relaciona-se de forma
complexa com disciplinas estabelecidas, evolui de forma dificil de precisar e inclui
contribui¢es importantes que parecem incompativeis entre si. A area da CSCL tem
uma longa histéria de controvérsias sobre sua teoria, métodos e defini¢es. Além
disso, é importante entender a CSCL como uma visdo do que é possivel alcangar
usando computadores, e de quais pesquisas devem ser desenvolvidas, e ndo como um
corpo estabelecido de experimentos aceitdveis e de praticas de ensino. NOs
comegaremos a partir de algumas nog¢des comuns extraidas de artigos sobre CSCL e
gradualmente revelaremos sua natureza mais complexa. Iremos rever o
desenvolvimento histérico da CSCL e apresentar nossa perspectiva do seu futuro.

CSCL na educacao

Assim como o estudo de formas particulares de aprendizagem, a CSCL estd
intimamente relacionada com a educacio. Ela se aplica a todos os niveis da educagiao
formal, desde o jardim de infancia até a graduagio, e também a educacio informal,
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como por exemplo museus. A importancia dos computadores para a CSCL ¢é
crescente, levando politicos ativos no campo da educagiao no mundo todo a aumentar
o acesso de estudantes a computadores e a Internet. A idéia de estimular alunos a
aprenderem em grupos pequenos também vem sendo enfatizada nas ciéncias da
aprendizagem mundo afora. Entretanto, a habilidade de combinar essas duas idéias
(suporte computacional e aprendizagem colaborativa, ou tecnologia e educagdo) para
efetivamente enriquecer o aprendizado demanda um desafio que cabe a CSCL
investigar.

Computadores e educacgdo

Computadores em sala de aula sdo freqiientemente vistos com ceticismo. Eles sdo
vistos por criticos como entediantes e anti-sociais, santuarios para zerds € uma forma
mecanica e desumana de treinamento. A visio na qual a CSCL esta baseada é
exatamente a oposta: ela propoe o desenvolvimento de novos softwares e aplicagdes
que propiciem a aprendizagem em grupo e que oferecam atividades criativas de
exploragio intelectual e interacdo social.

A CSCL teve sua ascensio nos anos 1990, como reagao aos softwares que obrigavam
os alunos a aprender de forma individual e isolada. O potencial da Internet em
conectar pessoas de formas inovadoras estimulou a pesquisa em CSCL. Durante o
desenvolvimento da CSCL, os problemas de design, disseminacdo, e o
aproveitamento efetivo das vantagens oferecidas pelos softwares educacionais
inovadores tornaram-se cada vez mais aparente. Tornou-se necessaria uma real
transformacao do conceito de aprendizagem, envolvendo mudangas significativas na
escola, no ensino e no modo de ser aluno.

E-learning a distancia

A CSCL ¢ freqiientemente combinada com e-learning, que consiste na organizacao
da instrucdo através de redes computacionais. O e-learning é muitas vezes estimulado
pela crenga ingénua de que o conteudo da aula pode ser digitalizado e disseminado
para um grande nimero de alunos com baixo envolvimento continuo de professores
ou custos adicionais, tais como construgdo e transporte. Esta visdo apresenta varios
problemas.

Em primeiro lugar, ndo é verdade que a publicagio do conteudo, tal como slides,
textos ou videos, implica em instrugio efetiva. Tais conteudos podem prover recursos
importantes para os alunos, assim como os livros sempre fizeram, mas eles s6 podem
ser efetivos dentro de um contexto mais interativo com muita motivagao.

Em segundo lugar, o ensino online requer no minimo tanto esforco da parte dos
professores como quando eles ensinam na sala de aula. O professor precisa niao sé
preparar contetdos e torna-los disponiveis no computador, ele também precisa
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motivar e guiar cada aluno, através de interagdo continua e da sensa¢ao de presenca.
Ainda que o ensino online possibilite a participacdo de alunos do mundo todo e
também que os professores trabalhem de qualquer lugar desde que conectados a
Internet, o ensino online implica num aumento significativo do esforco do professor
por aluno.

Em terceiro lugar, a CSCL impde a colaboragdo entre os alunos; eles nio estio
simplesmente reagindo isoladamente a conteddos publicados. Neste caso, a
aprendizagem acontece através das interagOes entre os alunos. Eles aprendem através
das suas perguntas, perseguindo conjuntamente linhas de raciocinio, ensinando um
ao outro e vendo como os outros estio aprendendo. Suporte computacional para este
tipo de colaboragio é crucial para uma abordagem CSCL em e-learning. Estimular e
manter uma interacdo produtiva entre alunos ¢é algo dificil de se alcancar e requer
planejamento estratégico, coordenagdo e a implantagao de curriculo, pedagogia e
tecnologia apropriados.

Em quarto lugar, CSCL também abrange a colaboragio face-a-face (F2F).
Aprendizagem com suporte computacional nem sempre se manifesta por meio da
comunicagdo online; o suporte computacional pode envolver, por exemplo, uma
simulagdo computacional de um modelo cientifico ou de uma representacao interativa
compartilhada. Neste caso, a colabora¢ido ¢ focada na construcio e exploragido da
simulagdo ou representacdo. Alternativamente, um grupo de alunos pode usar um
computador para navegar pela Internet e discutir, debater e apresentar o que eles
aprenderam colaborativamente. O suporte computacional pode tomar a forma de
interagdo a distincia ou face-a-face, tanto sincrona quanto assincronamente.

Aprendizagem colaborativa em grupos

O estudo da aprendizagem em grupos comegou muito antes da CSCL. Mesmo nos
anos 1960, antes do aparecimento dos computadores pessoais interconectados, havia
uma investigacdo significativa sobre aprendizagem colaborativa realizada pelos
pesquisadores de educacdo. A pesquisa sobre grupos pequenos também tem uma
longa histéria dentro da psicologia social.

Para diferenciar CSCL desta investigagdo preliminar sobre aprendizagem em grupo,
deve-se distinguir a aprendizagem cooperativa da colaborativa. Em uma discussao
detalhada sobre esta distin¢do, Dillenbourg (1999a) generalizou-a da seguinte forma:

Na cooperacgdo, os parceiros repartem o trabalho, resolvem as sub-
tarefas individualmente e entdo juntam os resultados parciais em um
resultado final. Na colaboracdo, os parceiros fazem o trabalho
'conjuntamente’. (p. 8)

Posteriormente, ele referenciou a definicao de colaboragiao de Roschelle & Teasley
(1995):




Global Introduction to CSCL 75

Este capitulo apresenta um estudo de caso com o intuito de
exemplificar o uso do computador como ferramenta cognitiva para a
aprendizagem que ocorre socialmente. Nos investigamos uma forma
particular e importante de atividade social, a construgio colaborativa de
novos conhecimentos para a resolugio de problemas. A colaboragdo é um
processo através do qual individuos negocian: e compartilham entendimentos
relevantes a resolucdo do problema em questdo.... A colaboragio ¢é
uma atividade coordenada e sincrona, resultado de uma tentativa
continua de construir e manter um entendimento compartilhado de
um problema. (p. 70, énfase adicionada)

Para um pesquisador de educagio, este é um contraste significante. Na cooperagao, a
aprendizagem ¢é realizada por individuos que contribuem com seus resultados
individuais e apresentam a sua agregacdo como o produto do grupo. Aprender em
grupos cooperativos é visto como algo que se realiza individualmente — e deste modo
pode ser posteriormente estudado com os conceitos e métodos tradicionais da
pesquisa em educagdo e psicologia.

Em contraposicio, na caracterizagdo da colaboracio feita por Roschelle & Teasley, a
aprendizagem ocorre socialmente de modo similar a construgio colaborativa do
conhecimento. Certamente, os individuos estao envolvidos como membros do grupo,
mas as atividades nas quais eles estio engajados nio sio atividades de aprendizagem
individual, mas sim nas intera¢des do grupo, como negocia¢dao e compartilhamento.
Os participantes nao se isolam para realizar atividades individualmente, mas mantém-
se engajados em uma tarefa compartilhada que é construida e mantida pelo e para o
grupo como tal. A negociagio colaborativa e o compartilhamento social daquilo que
& entendido pelo grupo — fendmeno central da colaboragido — nao pode ser estudado pelos
métodos tradicionais da psicologia.

Colaboracdo e aprendizagem individual

Como vimos, aprendizagem colaborativa envolve individuos como membros do
grupo, mas também envolve fendmenos como a negociagio e o compartilhamento
dos entendimentos — incluindo a construcio e a manuten¢do das concepgoes
compartilhadas das tarefas — que sdo cumpridas interativamente através de processos
em grupo. Aprendizagem colaborativa envolve aprendizado individual, mas nao se
limita a isto. A dicotomia entre a visdo que enxerga a aprendizagem colaborativa como
um processo do grupo versus a que a enxerga como uma agregacao de mudangas
individuais é o dilema central da CSCL.

Estudos preliminares da aprendizagem em grupo tratavam a aprendizagem
fundamentalmente como um processo individual. O fato de individuos trabalharem
em grupo era tratado como uma variavel contextual que influenciava a aprendizagem
individual. Ja na CSCL, a aprendizagem ¢ analisada como um processo do grupo; sem
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desconsiderar a analise da aprendizagem individual. Isto torna a metodologia da CSCL
unica, COMO veremos neste artigo.

Até certo ponto, a CSCL é uma reagdo a tentativas anteriores de se usar a tecnologia
na educagao e de se entender o fenéomeno da colabora¢io usando métodos
tradicionais das ciéncias da aprendizagem. Estas ciéncias ampliaram o foco estreito da
aprendizagem individual para poder incorporar tanto a aprendizagem individual como
a do grupo. A evolugao da CSCL seguiu este caminho.

A Evolu¢ao Historica da CSCL

O comeco

Trés projetos preliminares — o Projeto ENFI, da Universidade Gallaudet, o projeto
CSILE, da Universidade de Toronto e o Projeto Fifth Dimension, da Universidade
da California em San Diego — foram precursores naquilo que posteriormente
ascenderia como a area que compreende a CSCL. Todos os trés exploraram o uso da
tecnologia com o intento de melhorar a aprendizagem relacionada a literatura.

O Projeto ENFI produziu alguns dos primeiros exemplos de programas para
composicao literaria com suporte computacional ou “CSC Writing” (Bruce & Rubin,
1993; Gruber, Peyton & Bruce, 1995). Alunos que estudaram na Gallaudet sdo surdos
ou tém pouca audi¢do; muitos destes alunos entraram na faculdade com deficiéncias
na comunicagio escrita. O objetivo do Projeto ENFI foi o de engajar os alunos em
escrever de duas novas maneiras: introduzi-los a idéia de escrever mentalizando uma
'voz' e escrever tendo uma audiéncia em mente. As tecnologias entdo desenvolvidas,
ainda que avangadas a época, parecem rudimentares para os padroes atuais. Salas de
aula especiais foram construidas com mesas de computadores arranjadas em circulo.
Um software que lembra os programas de chat atuais foi desenvolvido para
possibilitar aos alunos e ao instrutor discussoes textuais mediadas. Por prover um
novo meio para comunicag¢ao textual, a tecnologia no projeto ENFI foi projetada para
dar suporte a uma nova forma de construgao de significados.

Outro projeto preliminar influente foi desenvolvido por Bereiter e Scardamalia, na
Universidade de Toronto. Eles estavam preocupados pelo fato da aprendizagem em
escolas ser freqiientemente superficial e pouco motivante. Eles compararam a
aprendizagem que acontece nas salas de aula com a que ocorre nas “comunidades de
construcdo de conhecimento” (Beretier, 2002; Scardamalia & Bereiter, 1996), como
nas comunidades de alunos direcionadas a um problema de pesquisa. No projeto
CSILE (Computer Supported Intentional Learning Environment), posteriormente
conhecido como Knowledge Forum, eles desenvolveram tecnologias e pedagogias
para tornar as salas de aula em comunidades de constru¢iio de conhecimento. Assim
como no Projeto ENFI, o CSILE buscou tornar a escrita mais significante,
estimulando os alunos a produzir textos em conjunto. Entretanto, os textos
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produzidos em cada projeto eram muito distintos. Os textos do ENFI eram
conversacionais; produzidos espontaneamente e geralmente nao preservados apds o
término de uma aula. Os textos do CSILE, por outro lado, eram arquivados, como
literatura escolar tradicional.

Como no caso do CSILE, o interesse inicial do projeto Fifth Dimension (5thD) era
aprimorar a habilidade de leitura (Cole, 1996). Ele comegou com um programa pos-
escola organizado por Cole e alguns colegas da Universidade Rockefeller. Quando o
Laboratério de Cognicido Humana Comparativa (LCHC) mudou-se para a
Universidade da Califérnia em San Diego, o 5thD foi transformado em um sistema
integrado de atividades baseadas no computador, selecionadas para aumentar a
habilidade de leitura e de resolucao de problemas dos alunos. Introduziu-se o “Maze”,
um jogo de tabuleiro cujo layout tem diferentes salas representando atividades
especificas, como um mecanismo para registrar o progresso dos alunos e coordenar a
participagdao no 5thD. O trabalho dos alunos foi acompanhado por revisores mais
capacitados e por alunos de graduacdo voluntirios da Escola de Educacio. O
programa foi originalmente implementado em quatro localidades em San Diego,
sendo eventualmente expandido para varios lugares do mundo (Nicolopoulou &
Cole, 1993).

Todos estes projetos — ENFI, CSILE e 5thD — compartilharam o objetivo de orientar
a educagdo a construcdo de significado. Todos os trés usaram computador e
tecnologias da informagdo como recursos para atingir este objetivo, e introduziram
novas formas de atividade social na instru¢do. Deste modo, eles fundaram as bases
para a subseqiiente ascensao da CSCL.

Das conferéncias a comunidade global

Em 1983, um workshop sobre o topico “resolugio conjunta de problemas e
microcomputadores” ocorreu em San Diego. Seis anos depois, houve um workshop
promovido pela OTAN em Maratea, Italia. O workshop de 1989 em Maratea ¢é
considerado por muitos a marca do nascimento da area, como a primeira ocorréncia
publica e internacional do uso do termo “aprendizagem colaborativa com suporte
computacional” como titulo.

A primeira conferéncia propriamente de CSCL foi organizada na Universidade de
Indiana, no outono de 1995. Outros encontros internacionais postetiores ocorreram
pelo menos a cada dois anos, com conferéncias na Universidade de Toronto, em 1997,
Universidade de Stanford em 1999, Universidade de Maastricht na Holanda em 2001,
Universidade de Colorado em 2002, Universidade de Bergen na Noruega em 2003 e
na Universidade Nacional Central em Taiwan em 2005.

Uma litertura especializada documentando a teoria e a pesquisa em CSCL foi
desenvolvida desde o workshop em Maratea promovido pela OTAN. Os quatro
documentos mais influentes sdo: Newman, Griffin, and Cole (1989) The Construction
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Zone, Bruffee (1993) Collaborative Learning, Crook (1994) Computers and the Collaborative
Excperience of Learning, and Bereiter (2002) Education and Mind in the Knowledge Age.

Adicionalmente, foram editadas varias colegbes com foco especifico na pesquisa de
CSCL: O’Malley (1995) Computer-Supported Collaborative Learning, Koschmann (1996b)
CSCL: Theory and Practice of an Emerging Paradigm, Dillenbourg (1999b) Collaborative
Learning: Cognitive and Computational Approaches, e Koschmann, Hall & Miyake (2002)
CSCL2: Carrying Forward the Conversation.

Uma série (de livros) em CSCL publicada pela Kluwer (agora Springer) inclui cinco
volumes até o momento: (Andriessen, Baker, & Suthers, 2003; Bromme, Hesse, &
Spada, 2005; Goodyear e al., 2004; Strijbos, Kirschner, & Martens, 2004; Wasson,
Ludvigsen, & Hoppe, 2003). Os anais das conferéncias CSCL foram o principal
veiculo para publicages da area. Varios periddicos também desempenharam este
papel, particularmente o Journal of the Learning Sciences. O International Journal of
Computer-Supported Collaborative I earning comegara a ser publicado em 2006. Apesar da
comunidade estar originalmente centrada na Europa Ocidental e na América do
Norte, ela evoluiu para uma participagdo internacional bem equilibrada (Hoadley,
2005; Kienle & Wessner, 2005). A conferéncia de Taiwan de 2005 e o estabelecimento
do novo periédico internacional foram projetados para tornar esta comunidade
verdadeiramente global.

Da inteligéncia artificial ao suporte a colaboracdo

Pode-se comparar a area de CSCL com as iniciativas anteriores do uso de
computadores na educagio. Koshmann (1996a) identificou a seguinte seqiiéncia
histérica de iniciativas: (a) instrucdo assistida por computador, (b) sistemas tutores
inteligentes, (c) Logo, (d) CSCL. (a) A instru¢do assistida por computador foi uma
abordagem behaviorista que dominou os primeiros anos das aplicagbes
computacionais educacionais, iniciadas nos anos 1960. Nesta visao, a aprendizagem
confundia-se com a memorizacio de fatos. Dominios de conhecimento eram
subdivididos em fatos elementares e apresentados aos alunos numa seqiiéncia logica
através de repeticOes e praticas computadorizadas. Muitos softwares educacionais
comerciais ainda seguem esta abordagem. (b) Sistemas Tutores Inteligentes eram
baseados numa filosofia cognitivista que analisa a aprendizagem de cada aluno através
de modelos mentais e de representagbes mentais potencialmente equivocadas.
Rejeitaram a visdo behaviorista de que poderia haver um suporte a aprendizagem sem
levar em conta como os alunos representam e processam o conhecimento.
Considerada particularmente promissora nos anos 1970, esta abordagem criou
modelos computacionais do entendimento dos alunos e entio respondeu as suas
agoes com base em ocorréncias de erros tipicos identificados nos modelos. (c)
Esforgos nos anos 1980, exemplificados pelo ensino da linguagem de programagio
Logo, foram uma tentativa construtivista, cuja argumentagdo baseava-se no fato de
que os alunos deveriam construir o seu conhecimento por eles mesmos. Esta
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abordagem ofereceu ambientes estimulantes para alunos explorarem e descobrirem o
poder do raciocinio, como ilustrado nos elementos de programacio: fungdes, sub-
rotinas, loops, varidveis, recursdo, etc. (d) Durante a metade dos anos 1990, as
abordagens CSCL comegaram a explorar como computadores poderiam agrupar os
alunos para aprender colaborativamente em pequenos grupos e em comunidades de
aprendizagem. Motivadas pelo construtivismo social e teorias de dialogo, buscaram
oferecer e dar suporte, para que juntos, os alunos construissem conhecimento
compartilhado.

Quando os mainframes comegaram a ser disponibilizados para o uso escolar e os
microcomputadores comegaram a aparecer, a inteligéncia artificial (IA) estava perto
do apogeu da sua popularidade. Era natural que pesquisadores de computaciao
interessados em aplicagdes educacionais da tecnologia computacional se sentissem
atraf{dos pelas excitantes promessas da IA. IA é o software que imita quase com
perfeicio comportamentos que podem ser considerados inteligentes se feitos por um
humano (ex: jogar xadrez levando em conta os prés e contras das seqiiéncias
alternativas de movimentos possiveis). Sistemas Tutores Inteligentes constituem bons
exemplos de IA, porque eles replicam a acdo de um tutor humano — oferecendo
respostas as entradas dos alunos (ex: detalhando etapas para a resolugio de um
problema de matematica) através da analise das estratégias de resolucao de problemas
dos alunos e do oferecimento de dicas através da comparagio das agdes dos alunos
com modelos programados de entendimentos corretos e incorretos acerca do assunto
em questdo. Esta ainda é uma 4rea ativa de pesquisa das ciéncias da aprendizagem,
mas se limita aos dominios de conhecimento nos quais modelos mentais podem ser
definidos algoritmicamente.

Na sua forma mais ambiciosa, a abordagem IA tentou atribuir ao computador certas
fungdes de ensino que iriam requerer tempo e intervengdao de um professor. Para a
CSCL, o foco da aprendizagem ¢ aprender através da colaboracio com outros alunos
em vez de diretamente do professor. Conseqiientemente, o papel do computador
passa de provedor de instru¢do — ainda que na forma de fatos da instrucio apoiada
por computador ou na forma de feedback de sistemas tutores inteligentes — para
sustentaculo da colaboracio, através do oferecimento de meios de comunicagio e
apoio a interacio produtiva dos alunos.

O provimento de meios de comunicagio é a forma basica de suporte a colaboragio
que o computador oferece (ex: a rede de computadores conectada através da Internet).
Exemplos sdo e-mail, chat, féruns de discussdo, videoconferéncia, mensagem
instantanea, etc. Sistemas CSCL oferecem tipicamente uma combinac¢io de diversos
meios de comunica¢io, com funcionalidades especiais adicionadas.

Adicionalmente, ambientes de software CSCL oferecem varias formas de suporte
pedagégico ou apoio a aprendizagem colaborativa, que podem ser implementados
com técnicas computacionais complexas, incluindo as técnicas de IA. Eles podem
oferecer visdes alternativas da discussio em andamento entre os alunos e das
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informac¢oes compartilhadas que emergem desta discussao. Eles podem prover
feedback, possivelmente baseado num modelo de como grupos atacam problemas.
Eles podem dar suporte social através do monitoramento de padrdes de interagio e
do oferecimento de feedback aos alunos. Na maioria dos casos, o processo de
colaboragio entre os alunos (e, freqiientemente, o professor, tutor ou mentor) é mais
importante do que o computador. O software é feito para dar suporte, e ndo para
substituir esses processos.

Dos individuos aos grupos de interacao

Na época da primeira conferéncia bianual de CSCL, Dillenbourg, et al. (1996)
analisaram a evolugdo da pesquisa em aprendizagem colaborativa:

Por muitos anos, teorias da aprendizagem colaborativa tenderam a
focar em como individuos funcionam em grupo. Isto refletia uma
posicdo que era dominante tanto na psicologia cognitiva quanto na
inteligéncia artificial nos anos 1970 e inicio dos anos 1980, quando a
cognicdo era vista como um produto dos processadores de informacao
individuais, e quando o contexto da interagdo social era visto mais
como background para atividades individuais do que como um foco
de pesquisa. Mais recentemente, o grupo propriamente tornon-se a unidade
de andlise e o foco se deslocou a emergéncia das propriedades da interagao,
construidas socialmente.

Em termos de pesquisa empirica, o objetivo inicial foi estabelecer se e
sobre quais circunstancias a aprendizagem colaborativa seria mais
efetiva do a individual. Pesquisadores controlavam uma série de
variaveis independentes (tamanho do grupo, composic¢ao do grupo,
natureza da tarefa, meio de comunicagdo e assim por diante).
Entretanto, estas variaveis interagiam umas com as outras de uma
forma que foi quase impossivel estabelecer relagdes casuais entre as
condi¢Oes e os efeitos da colaboracdo. Conseqiientemente, estudos
empiricos recentes mudaram o foco de estabelecer parimetros para
colaboragao efetiva para a tentativa de se entender o objetivo que cada varidvel
tem na interagio mediada. Esta mudanca para uma visdo orientada a
Processos requer novas ferramentas para analisar e modelar interagoes. (p.189,
énfase adicionada)

A pesquisa revisada por Dillenbourg et al. - que estudou os efeitos da influéncia de
variaveis da colaboragao na aprendizagem individual — ndo produziu resultados claros.
Efeitos em fung¢do do género ou da composicao do grupo (ex: niveis de competéncia
homogéneos ou heterogéneos) podem ser completamente diversos em idades
diferentes, em dominios diferentes, com professores diferentes e assim por diante.
Isto ndo violou apenas suposi¢ées metodolégicas de independéncia de varidveis, mas
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também levantou questdes sobre como entender o que estd por tras destes efeitos.
Isto significa entender em detalhe o que ocorreu nas interagdes do grupo que possa
ter causado tais efeitos, o que requer o desenvolvimento de metodologias para analise
e interpretacdo das interagoes do grupo. O foco nio estd mais no que possa estar se
passando “nas mentes” dos aprendizes individuais, mas no que esta se passando entre
e através deles nas suas interacdoes.

Das representacoes mentais a construcdo significado
a partir da interagdo

O deslocamento do foco da andlise para grupo como unidade coincidiu com o
entendimento da comunidade como o agente da aprendizagem situada (Lave, 1991)
ou construcdo colaborativa de conhecimento (Scardamalia & Bereiter, 1991). Mas isto
também estimulou a elaboragio de uma teoria social da mente, como a que Vygotsky
(1930/1978) ja tinha comecado a esbogar, que poderia clarificar a relacio dos
aprendizes individuais com a aprendizagem colaborativa em grupos ou comunidades.

De acordo com Vygotsky, aprendizes individuais tém capacidades de
desenvolvimento diferentes em situagdes colaborativas das que eles tém quando estio
trabalhando sozinhos. Este conceito de “zona de desenvolvimento proximal” é
definido como a medida das diferencas entre estas duas capacidades. Isto significa que
nio se pode medir a aprendizagem — ainda que a aprendizagem individual — que
ocorre nas situagdes colaborativas com o uso de pré- e pds-testes que medem as
capacidades dos individuos quando estes estdo trabalhando sozinhos. Para perceber
o que ocorre durante a aprendizagem colaborativa, nio adianta teorizar sobre os
modelos mentais dos individuos, porque estes ndo capturam a construcao de
significado compartilhada que ocorre durante as interagdes colaborativas.

Colaboragio é primordialmente conceitualizada como o processo de construgiao de
significado compartilhado. A construgdo de significado nio é assumida como uma
expressao de representagées mentais dos participantes individuais, mas sim como uma
realizacdo da interacdo. A construcdo de significado pode ser analisada como se
ocorresse durante as seqiiéncias de declaragdes ou mensagens dos multiplos
participantes. O significado ndo ¢ atribuivel as declaragdes individuais dos alunos
porque o significado tipicamente depende das referéncias indexadas a situagido
compartilhada, das referéncias elipticas para declaragdes anteriores e das preferéncias
que serdao usadas em declaragoes futuras (Stahl, 2000).

Das comparacgoes quantitativas aos micro casos de
estudo

Observar a aprendizagem em situagdes colaborativas é diferente de observa-la em
aprendizes isolados. Primeiro, em situagdes de colaboragao, os participantes mostram
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necessariamente de forma visivel sua aprendizagem como parte do processo da
colaborac¢io. Segundo, as observagbes acontecem durante periodos de interagao do
grupo relativamente curtos, em vez de durante perfodos longos entre os pré- e pos-
testes.

Ironicamente, talvez, a principio seja mais facil estudar a aprendizagem em grupos do
que a aprendizagem individual. Isto se deve a necessidade que os participantes tém na
colaboragio de mostrarem uns aos outros o seu entendimento do significado que esta
sendo construido na interacao. Declaragdes, textos e diagramas produzidos durante a
colaboracio sio feitos pelos participantes para expressar o seu entendimento. Esta é
a base para a colabora¢ido bem sucedida. Pesquisadores podem tirar vantagens destas
contribui¢bes (assumindo que elas permeiam as competéncias interpretativas dos
participantes e podem capturar um registro adequado das contribui¢des, por exemplo,
em video digital). Pesquisadores podem entdo reconstruir o processo colaborativo
através do qual cada participante do grupo construiu o significado compartilhado,
algo que foi aprendido em grupo.

Metodologias como analise de conversagao (Sacks, 1992; ten Have, 1999) ou analise
de video (Koschmann, Stahl, & Zemel, 2005) baseadas na etnometodologia
(Garfinkel, 1967) produzem estudos de caso detalhados da construgdo colaborativa
de significado. Estes estudos de caso ndo sio meramente curiosidades. Eles podem
ser baseados em procedimentos cientificos rigorosos com validade intersubjetiva,
apesar de serem de natureza interpretativa e nido quantitativa. Eles também podem
representar resultados de aplicagdo genérica, nos quais os métodos que as pessoas
usam para interagir sao profundamente compartilhados (pelo menos em comunidades
ou culturas apropriadamente definidas).

Como a analise dos métodos da interagdo ajuda a guiar o projeto das tecnologias e
pedagogias na CSCL? Esta questdo aponta para a complexa interagdo entre educagao
e computadores na CSCL.

A interacao da aprendizagem e tecnologia na CSCL

O conceito tradicional de aprendizagem

Edwin Thorndike (1912), um dos fundadores do método educacional tradicional,
escreveu:

Se, por um milagre da engenhosidade mecanica, um livro pudesse ser
arranjado da forma que apenas para quem fez o que estd proposto na
pagina um, a dois ficasse visfvel, e assim por diante, muito do que
agora requer instrucao pessoal poderia ser gerenciado por documentos
impressos ... Criangas poderiam ser ensinadas a usar os materiais
didaticos de uma maneira mais Gtil para o resto da vida. (p. 165)
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Esta citagdo é notavel em dois aspectos. Por sugerir que a idéia central da instrucao
apoiada por computador precedesse o atual desenvolvimento de computadores; mas,
mais importante ainda, por mostrar como o objetivo da pesquisa em tecnologia
educacional estda muito relacionada, de forma indistinguivel do objetivo convencional
da pesquisa em educagdo, ao enriquecimento da aprendizagem como ¢é definida
operacionalmente. Thorndike previu uma ciéncia educacional na qual toda a
aprendizagem é mensuravel e, portanto, todas as inovagoes educacionais poderiam
ser experimentalmente estimadas. Historicamente, pesquisas em tecnologia
educacional estdo vinculadas a esta tradigdo e representam uma especializagio da
mesma (cf., Cuban, 1980).

No passado, pesquisadores em educagao haviam tratado a aprendizagem como um
fenémeno puramente psicologico. A aprendizagem era entendida a partir de trés
caracteristicas essenciais: Primeiro, ela representa um registro de experiéncia.
Segundo, a aprendizagem é sempre tratada como uma mudanga que ocorre ao longo
do tempo. Finalmente, a aprendizagem geralmente é vista como um processo
indisponivel para a inspecdo direta (Koschmann, 2002a). Esta formulacdo é tao aceita
culturalmente que ¢é dificil conceber aprendizagem de outra forma. Ela esta respaldada
em tradi¢oes estabelecidas na epistemologia e na filosofia da mente.

No entanto, a filosofia contemporanea colocou estas tradi¢goes em questio. Os
chamados “filésofos edificadores” (Rorty, 1974) — James, Dewey, Wittgenstein e
Heidegger — rebelaram-se contra a visao da aprendizagem como um evento inacessivel
no qual o conhecimento é inscrito em uma mente individual. Eles aspiraram construir
uma nova visdo da aprendizagem e do conhecimento, que seria propriamente
localizada no nosso dia-a-dia. A CSCL traz para si esta visao da aprendizagem mais
situada, rejeitando por conseguinte as bases da pesquisa educacional convencional. A
CSCL coloca a aprendizagem como o significado da negociacio realizada no mundo
social e ndo nas mentes dos individuos. Das varias teorias de aprendizagem socio-
orientadas, a teoria da pratica social (Lave & Wenger, 1991) e as teorias dialogicas da
aprendizagem (ex: Hicks, 1996) tém uma visdo da aprendizagem como a constru¢ao
de significado de forma socialmente organizada. A teoria da pratica social foca num
aspecto da negociacdo de significado: a negocia¢ao da identidade social dentro de uma
comunidade. As teorias dialdgicas colocam a aprendizagem como o desenvolvimento
emergente de significado dentro da interagao social. Juntas, elas compreendem a base
para uma nova forma de como pensar sobre e estudar a aprendizagem.

Projetar tecnologia para dar suporte a construcdo de
significado em grupo

Projetar em CSCL ¢ criar artefatos, atividades e ambientes que melhorem as praticas
da construcao de significado em grupo. Os rapidos avangos nos computadores e nas
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tecnologias de comunica¢do das ultimas décadas, como a Internet, mudaram
dramaticamente a maneira que trabalhamos, brincamos e aprendemos. Entretanto,
nenhuma forma de tecnologia, ndo importando o quanto de inteligéncia foi aplicada
no seu projeto, tem a capacidade de, por si s6, mudar a pratica. Para se criar a
possibilidade de alguma pratica enriquecedora, sio necessarias formas de projeto
multifacetadas (trazendo conhecimento, teorias e praticas de varias disciplinas):
projetar o que é relacionado ao curriculo (projeto pedagogico e didatico), recursos
(ciéncias da informagdo e da comunica¢do), estruturas de participacdo (projeto da
interacio), ferramentas (projetar casos de estudo), e ao espago circundante
(arquitetura).

LeBaron (2002) sugere que “A tecnologia nio existe independentemente do seu uso.”
Substitua 'atividades, artefatos e ambientes' por "tecnologia’ e a mensagem continua
sendo a mesma — estes elementos ndo podem definir novas formas de pratica, mas
sdo constituidos na praticas. Um ambiente projetado para uma forma desejada de
pratica se realiza através das agdes organizadas dos seus habitantes. Ferramentas e
artefatos sdo apenas ferramentas e artefatos, tornando-se relevantes pelos
participantes na sua pratica. Até mesmo as atividades sio apenas consideradas
reconheciveis pelo modo que os participantes orientam-se a elas como formas
ordenadas de agdo conjunta.

Projeto de software para CSCL, conseqiientemente, deve ser acoplado a analise dos
significados construidos dentro das praticas emergentes. Significados refletem
experiéncias passadas e estdo abertos para negociagoes e reavaliagdes a todo tempo.
Além do mais, nem os analistas nem os participantes tém acesso privilegiado as
interpretagdes subjetivas dos outros. Apesar destas questdes, os participantes se
engajam rotineiramente em atividades coordenadas e operam como se o
compartilhamento de entendimentos fosse possivel e alcangavel. Uma questdo
fundamental, conseqientemente, é: Como isto ¢ feito? Para projetar tecnologia para
dar suporte a aprendizagem colaborativa e a construgio de conhecimento, nés temos
que entender mais detalhadamente como grupos pequenos de aprendizes constroem
significados compartilhados usando varios artefatos e midias.

A questdo de como a intersubjetividade acontece tem sido abordada em uma variedade
de disciplinas especializadas tais como a pragmatica (Levinson, 2000; Sperber &
Wilson, 1982), a psicologia social (Rommetveit, 1974), a antropologia linglistica
(Hanks, 19906) e a sociologia (cd. Goffman, 1974), especialmente pesquisa sociologica
na tradicdo etnometodolégica (Garfinkel, 1967; Heritage, 1984). O problema da
intersubjetividade é de relevancia especial para aqueles que querem entender como a
aprendizagem ¢é produzida na interacdo. A aprendizagem pode ser construida como o
ato de colocar significados divergentes em contato (Kicks, 19906), e a instru¢do como
os ajustes soclals e materiais que fomentem tal negociagdo. A analise das praticas de
constru¢do de significado remete a apropriagio dos métodos e preocupagbes da
psicologia (especialmente no que tange aos aspectos discursivas e culturais), sociologia
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(especialmente as tradicGes micro sociologicas e etnometodologicas), antropologia
(incluindo a antropologia lingiifstica e antropologias do ambiente circundante),
pragmatica, filosofia, estudos de comunicagio, ciéncia organizacional e outros.

A pesquisa na CSCL tem tanto componentes analiticos como de projeto. A analise da
construcao de significado ¢é indutiva. Ela busca apenas descobrir o qué as pessoas
estdo fazendo a cada momento nas interagdes, sem prescricao ou avaliagiao. O projeto,
por outro lado, é prescritivo por natureza — qualquer esfor¢o para reformulacio
comega da pressuposi¢io que ha maneiras melhores e piores de se fazer as coisas.
Entretanto, projetar para melhorar a constru¢ido de significado, requer rigorosos
estudos de praticas. Desta forma, a relacdo entre analise e projeto é simbidtica — o
projeto deve ser orientado pela analise, mas a analise também depende do projeto
quanto a sua orientagao ao objeto analitico (Koschmann ez a/., 2005).

A CSCL deve continuar com o seu trabalho de auto-invenc¢ao. Novas teorias devem
ser introduzidas, analises das praticas da aprendizagem apresentadas, e artefatos
produzidos acompanhados das teorias que explicitem como eles podem contribuir a
construgao de significado. O projeto da tecnologia CSCL, que abre novas
possibilidades a aprendizagem colaborativa, deve ser fundamentado na analise da
natureza da aprendizagem colaborativa.

A analise da aprendizagem colaborativa

Koschmann (2002b) apresentou uma descri¢do programatica da CSCL ao discursar
como preletor da conferéncia CSCL 2002:

CSCL ¢é uma 4rea de estudo envolvida primordialmente com
significado e praticas da construcdo de significado no contexto da
atividade conjunta, e com as formas nas quais estas praticas sdo
mediadas através de artefatos projetados. (p. 18)

O aspecto da aprendizagem colaborativa que ¢ talvez o mais dificil de se entender em
detalhe é o que pode ser chamado de “praticas da construgio de significado no
contexto de atividades conjuntas,” aprendizagem intersubjetiva (Suthers, 2005) ou cognigio
em grupo (Stahl, 2000). Esta é a aprendizagem que nio se realiza simplesmente na
interacdo, mas que estd realmente comstituida nas interagdes entre participantes.
Conforme Garfinkel, Koschmann et al. (2005) argumentaram a favor do estudo dos
“métodos dos membros do grupo” a construgao de significado: “como os
participantes em tais situacGes [instrucionais| realmente saem  comstruindo
aprendizagem” (énfase no original). Para entender melhor como os processos
cognitivos dos participantes sdo influenciados pela interagdo social, nés precisamos
entender como os eventos da aprendizagem propriamente ditos acontecem nas
interagoes entre os participantes.
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O estudo da construgio conjunta de significado ainda nido é proeminente dentro da
pratica da CSCL. Mesmo quando os processos de interagdo (em vez dos resultados
da aprendizagem individual) sio examinados em detalhe, a analise é tipicamente feita
através da designacao de codigos para categorias e da contagem de caracteristicas pré-
definidas. No fundo, esta codificacio substitui categorias pré-concebidas de
comportamento para o fenémeno de interesse, no lugar de procurar descobrir estes
fené6menos em suas situa¢Oes tnicas (Stahl, 2002).

Poucos estudos publicados na literatura da CSCL atacaram diretamente este problema
que ¢ a descricdo do qué constitui a intersubjetividade na interacdo (por exemplo,
Koschmann ez al., 2003; Koschmann ez al., 2005; Roschelle, 1996; Stahl, 2006). No seu
estudo, Roschelle projetou um software especial para dar suporte a construgdo de
significados relacionados com a fisica, definiu atividades didaticas para engajar os
aprendizes na solugdo conjunta destes problemas e analisou as suas praticas
colaborativas detalhadamente. O trabalho de Koschmann de uma forma geral
investigou a emergéncia da problematizacio: como grupos de alunos caracterizam
coletivamente uma situagdo como problematica e portanto, sujeita a uma analise mais
profunda.

Stahl (2006) argumenta que grupos pequenos sio as melhores unidades de
investigacdo para o estudo da construcdo de significado intersubjetiva, por varias
razoes. Objetivamente, nos grupos pequenos os métodos dos membros para a
aprendizagem intersubjetiva podem ser observados. Grupos de varios membros
possibilitam o aparecimento que uma extensa gama de interagdes sociais, mas nao
devem ser tio grandes a ponto dos pesquisadores se perderem. A constru¢ao
compartilhada de significado é mais visivel e disponivel para pesquisa na unidade de
investigacdo caracterizada pelo grupos pequeno, onde ela aparece como cogrigio do
grupo. Grupos pequenos, além de se localizarem na fronteira entre os individuos e uma
comunidade, fazem a sua mediagdo. A constru¢io de conhecimento em grupos
pequenos torna-se “internalizada pelos seus membros como aprendizagem individual
¢ externalizada nas suas comunidades como conhecimento certificavel” (Stahl, 2006).
Entretanto, grupos pequenos nio devem ser o Gnico agrupamento social estudado. A
analise de mudancas de larga escala em comunidades e organiza¢des pode levar a um
entendimento do fenémeno da aprendizagem social emergente, bem como elucidar o
papel dos grupos responsaveis em conduzir estas mudangas.

O estudo da aprendizagem intersubjetiva realizada de forma interativa ou cogni¢io
do grupo implica em questSes interessantes que sio as mais desafiadoras de qualquer
ciéncia social-comportamental, ¢ também tocam na nossa natureza como seres
conscientes. O fendémeno cognitivo acontece transpessoalmente no discurso do
grupo? Como ¢ possivel a aprendizagem, geralmente aceita como uma fungio
cognitiva, ser distribuida entre pessoas e artefatos? Como nés podemos entender o
conhecimento como a realizagio de uma pratica em vez de uma posse ou até mesmo
pré-disposigao?
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A andlise do suporte computacional

No contexto da CSCL, as intera¢Ges entre os membros do grupo sao mediadas pelos
ambientes computacionais. A segunda metade da definicio programatica de
Koschmann no dominio da CSCL diz que “as formas que estas praticas [construcao
de significado no contexto da atividade conjunta] sio mediadas através de artefatos
projetados.” Suporte computacional para a construgio intersubjetiva de significado é
o que faz esta drea ser Unica.

O lado tecnoldgico da agenda da CSCL foca no projeto e no estudo de tecnologias
fundamentalmente sociais. Ser fundamentalmente social implica na tecnologia ser
projetada especificamente para mediar e encorajar agdes sociais que constituem a
aprendizagem em grupo e levam a aprendizagem individual. O projeto deve alavancar
as oportunidades unicas oferecidas pela tecnologia em vez de replicar suporte a
aprendizagem que poderia ser feita através de outros meios, ou (pior ainda) tentar
forcar a tecnologia a servir para algo ao qual ndo é adequada. O que é que € tnico na
tecnologia da informagao que poderia potencialmente se enquadrar neste papel?

¢ O meio computacional é reconfiguravel. Representacdes sao dindmicas:
¢ facil mover coisas e reverter agdes. E facil replicar estas agdes em
outro lugar: pode-se superar tempo e espaco. Estas caracteristicas fazem
a tecnologia da informagdo ser atrativa como um “canal de
comunica¢do”, todavia, devemos explorar a tecnologia pelo seu
potencial de tornar possiveis novas interagdes, € nao usa-la para replicar
a interacdo face-a-face.

e Ambientes de comunicacdo mediados pelo computador “transformam
comunica¢do em substancia” (Dillenbourg, 2005). O registro de uma
atividade pode ser mantido, reapresentado e até mesmo modificado com
um produto. Devemos explorar o potencial dos registros da interagdo e
da colaboragdo como um recurso a aprendizagem intersubjetiva.

¢ O meio computacional pode analisar o estado da area de trabalho e as
seqiiéncias de interagdo, e de acordo com estas informacdes, se
reconfigurar ou oferecer dicas. Devemos explorar o potencial adaptativo
deste meio de modo a influenciar no curso dos processos intersubjetivos
e tirar vantagem de suas habilidades de sinalizar, analisar e responder
seletivamente.

A comunica¢ao humana e o uso de recursos representacionais para esta comunicac¢ao
¢ muito flexivel: tecnologias podem abrir possibilidades, mas elas nio podem
“consertar” significados ou nem mesmo especificar fun¢des comunicativas (Dwyer &
Suthers, 2005). Ciente disto, a pesquisa na CSCL precisa identificar as vantagens
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unicas do meio computacional, e explorar como ¢é usado pelos colaboradores e como
influencia a construcdo de significado. A partir desta realidade, iremos projetar
tecnologias que oferecam conjuntos de funcionalidades com as quais os participantes
possam engajar-se de forma interativa na aprendizagem, sob variadas formas de
orientacao.

A multidisciplinaridade da CSCL

CSCL pode ser atualmente caracterizada como constituida por trés tradicoes
metodolégicas: experimental, descritiva e projeto iterativo.

Muitos estudos empiricos da CSCL seguem o paradigma experimental dominante que
compara uma interven¢ao a uma condi¢do de controle em termos de uma ou mais
variaveis (ex: Baker & Lund, 1997; Rummel & Spada, 2005;Suthers & Hundhausen,
2003; Van Der Pol, Admiraal, & Simons, 2003; Weinberger e# a/., 2005). A analise de
dados na maioria destes estudos é feita através de “codificacdo e contagem’
interagdes sio categorizadas e/ou os resultados da aprendizagem medidos, e as
médias do grupo sio comparadas através de métodos estatisticos, a fim de tirar
conclusGes gerais sobre os efeitos das variaveis manipuladas sobre comportamento
agregado do grupo (média aritmética). Estes estudos ndo analisam diretamente a
realizacdo da aprendizagem intersubjetiva. Uma analise apropriada deve examinar a
estrutura e intencdo dos casos notiveis de interacio em vez de contar e agregar
categorias comportamentais.

A tradi¢ao etnometodoldgica (exemplificada na CSCL por Koschmann ef a/., 2003;
Koschmann ez al, 2005; Roschelle, 1996; Stahl, 2006) é mais adequada a anilise
descritiva de casos. Videos ou transcricbes dos aprendizes ou de outros membros da
comunidade de aprendizagem sao estudados para descobrir os métodos através dos
quais grupos conseguem aprender. Esta abordagem é guiada pelos dados, e busca
descobrir padrdes nos dados em vez de impor categorias tedricas. A analise é
freqientemente micro analitica, examinando episédios breves em grande nivel de
detalhe. Metodologias descritivas sdo adequadas para afirmagdes existencialmente
quantificaveis (Ex: que uma comunidade algumas vezes se engaja em uma
determinada pratica). No entanto, por sermos cientistas e projetistas, gostarfamos de
fazer generalizagdes causais sobre os efeitos das escolhas de projeto. Metodologias
descritivas sao menos adequadas para fornecer provas quantitativas sobre os efeitos
de uma intervengio, que ¢ a esfera da metodologia experimental, ainda que se possa
freqientemente entender como as praticas muito gerais funcionam.

Dentre os métodos analiticos tradicionais da psicologia experimental, faltam os
“métodos dos membros do grupo” através dos quais a aprendizagem colaborativa é
alcangada — a construcio intersubjetiva de significado. Mas isto nio quer dizer que
todas as pesquisas na CSCL devam ser etnometodoldgicas. Mais do que isso, as
consideracdes anteriores sugerem que exploremos metodologias hibridas de pesquisa
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(Johnson & Onwuegbuzie, 2004). Projetos experimentais podem continuar a
comparar intervengdes, mas as comparagoes seriam feitas dentro dos termos das
caracteristicas identificadas nas micro analises de como a tecnologia da informacao
influencia, e é apropriada para os métodos dos membros do grupo na construcao
conjunta de significados. Conceitualmente, a analise do processo muda do “codificar
e contar” para o “explorar e entender” as formas nas quais varidveis de projeto
influenciam o suporte para a construgdo de significado. Tais andlises consomem
tempo: devemos explorar, de modo a nos auxiliar nas pesquisas, o desenvolvimento
de instrumentac¢do para os ambientes de aprendizagem e da visualizacdo automatizada
e da consulta dos logs de interacao (como em Cakir ¢f a/., 2005; Donmez ¢t al., 2005).
Por outro lado, as andlises tradicionais, especialmente os resultados das medidas da
aprendizagem, além do “codificar e contar”, também devem ser usados de modo a
obter indicadores rapidos de onde andlises detalhadas sio necessarias,
conseqiientemente, voltando o foco para o detalhamento do trabalho (como em
Zemel, Xhafa, & Stahl, 2005).

A tradicao do pryjeto iterativo é exemplificada por Fischer & Ostwald (2005), Lingnau,
et al. (2003) e Guzdial et al. (1997). Guiados pelas interacOes entre teorias que estdo a
evoluir, observagbes informais e do engajamento das partes interessadas,
pesquisadores orientados a projetos aperfeicoam continuamente os artefatos
destinados a mediacdo da aprendizagem e da colaboragdo. Suas pesquisas ndo sido
necessariamente nem qualitativas nem quantitativas, mas também podem ser
“interrogativas” (Goldman, Crosby, & Shea, 2004) — explorativas e intervencionistas.
Nio basta somente observar o comportamento das pessoas a0 usarem um software
novo. Precisamos explorar os “espa¢os de design possiveis”, adentrando novas areas
e identificando caracteristicas promissoras que devem ser mais profundamente
estudadas sob o crivo de outras tradigdes metodologicas. Projetistas devem conduzir
micro analises da aprendizagem colaborativa com e pela tecnologia, de modo a
identificar as caracteristicas dos artefatos projetados que aparentam ter correlacao
com a aprendizagem efetiva. Quando uma nova técnica de intervengdo ¢ testada,
métodos experimentais podem ser usados para documentar diferencas significativas
enquanto que métodos descritivos podem documentar como as interven¢des
medeiam as interacGes colaborativas de forma diferente. A conversagdo entre as
pressuposi¢cdes tedricas da etnometodologia e as do projeto podem levar a uma
“tecnometodologia” que altera a esséncia dos objetivos do projeto (Button &
Dourish, 1996).

E importante ressaltar uma limitagdo potencial das metodologias descritivas. Se
focarmos em achar exemplos de como os membros alcangam de modo efetivo a
aprendizagem, podemos suprimir muitos exemplos de como eles também falham em
alcanca-la. No entanto, para tentarmos achar algo que nao existe, precisamos ter uma
idéia do que estamos procurando. Uma iniciativa puramente guiada por dados que
leva a uma teoria, mas que nunca a aplica, ndo é adequada. Métodos descritivos podem
ser modificados para atender esta necessidade. Padrdes comuns encontrados em
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episodios da aprendizagem efetiva subseqiientemente tornam-se as categorias tedricas
que procuramos em algum outro lugar com métodos analiticos, e talvez nao estejam
presentes em instancias de colaboracio mal-sucedidas. Tendo identificado onde os
métodos bem-sucedidos #do foram aplicados, podemos entdo examinar a situagao
para determinar qual condi¢ao faltou ou foi a responsavel pelo insucesso. Instancias
unicas ou que nao podem ser reproduzidas nas quais a colaborag¢io usando tecnologia
falha, provéem introspec¢des sobre o que esta acontecendo, mas normalmente
passam despercebidas. Entretanto, deve-se ter cuidado em garantir que ao se achar
exemplos de casos onde a interacao que leva a aprendizagem nio foi alcancada, ndo
se percam de vista outros éxitos alcancados pelos participantes! Por exemplo, o
estabelecimento e a manutengdo da identidade individual e do grupo sio importantes
para os participantes (Whitworth, Gallupe, & MCQueen, 2000), e certamente sio uma
forma de aprendizagem situada, ainda que pesquisadores possam inicialmente
identificar isto como um bate-papo despropositado.

Pesquisa em CSCL no futuro

Vimos que a pesquisa em CSCL deve responder a multiplos objetivos e restri¢oes. A
comunidade de pesquisa necessariamente inclui pessoas de uma variedade de
experiéncias e profissoes e de abordagens de pesquisa. Eles trazem consigo os seus
diferentes paradigmas, visdes contrastantes sobre os dados, métodos de analise,
formatos de apresentagdo, conceitos de rigor e vocabularios técnicos. Eles véem de
todas as partes do mundo com suas diversas culturas e linguas nativas. CSCL é uma
area que evolui rapidamente, estando localizada na interse¢do de outras areas (como
as ciéncias da aprendizagem em geral) que estdo em constante transformacio.
Participantes da comunidade estdo a todo tempo operando dentro das diversas
concepgoes da CSCL. Por exemplo, Sfard (1998) define duas amplas e irreconciliaveis
metaforas da aprendizagem que sdo relevantes a CSCL, em uma das quais, a metafora
da aquisi¢dao, a aprendizagem consiste de aquisi¢do individual de conhecimento
armazenado nas suas mentes, ¢ a2 metafora da participagdo, na qual a aprendizagem
consiste das participagdes crescentes em comunidades de pratica. Lipponen,
Hakkarainen & Paavola, (2004) acrescentam uma terceira metafora baseada em
Bereiter (2002) e Engestrom (1987): a metafora da criagdo do conhecimento, na qual
novos objetos de conhecimento ou praticas sociais sdo criados por meio da
colaborac¢ao. Conseqiientemente, é dificil apresentar uma defini¢do tnica, consistente
e compreensivel da teoria da CSCL, assim como das suas metodologia, descobertas
ou melhores praticas. De certo modo, somos for¢ados a concluir que a CSCL hoje
necessariamente segue abordagens aparentemente irreconcilidveis — como Sfard
argumenta. Pode-se especular que abordagens mais integradas e hibridas venham a
ser possivels no futuro, como tentamos sugerir.

A metodologia de pesquisa em CSCL esta segmentada em trés abordagens:
experimental, descritiva e projeto iterativo. Apesar de algumas vezes combinadas em
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um unico projeto de pesquisa, as metodologias ainda assim, sio mantidas separadas
acompanhadas de estudos ou analises a parte de um dnico estudo. Pesquisadores as
vezes vestem chapéus diferentes num mesmo projeto, representando interesses
variados de pesquisa e metodologias. Esta situacdo pode ser produtiva: os
experimentalistas continuam a identificar variaveis que afetam parametros gerais do
comportamento colaborativo, os etnometodologistas identificam padroes de
atividades conjuntas que sio essenciais a constru¢ao de significado, e os projetistas
(iterativos) inovam ao adaptar de forma criativa novas possibilidades tecnologicas.
Entretanto, experimentalistas podem comegar a focar nas variaveis dependentes que
refletem diretamente o fendmeno de interesse para os pesquisadores descritivos
(Fischer & Granoo, 1995), etnometodologistas podem buscar regularidades
pressagiosas na construcdo de significados mediados por tecnologia que possam
orientar o projeto, e 0s projetistas (iterativos) podem gerar e estimar novas
possibilidades tecnolégicas baseadas nas atividades de construgiao de significado que
elas propiciam. Assisténcia muitua e colaboragio préxima sio possiveis através de
metodologias hibridas, como por exemplo, a aplicac¢io de métodos analiticos
descritivos mais ricos a compreensio das implicagdes das manipulagSes experimentais
e dos novos projetos iterativos, ou através do suporte computacional as suas proprias
atividades de constru¢ao de significado como pesquisadores.

Pesquisadores da CSCL formam uma comunidade de investigagdo que estd
ativamente construindo novas formas de colaborar no projeto, analise e
implementacio do suporte computacional a aprendizagem colaborativa. Uma
conjunto amplo de métodos de pesquisa das ciéncias da aprendizagem pode ser util
na analise da aprendizagem colaborativa com suporte computacional. Tendo as idéias,
métodos e funcionalidades apropriadas das areas correlacionadas, a CSCL pode em
sua proxima fase construir colaborativamente novas teorias, metodologias e
tecnologias especificas a tarefa de analisar as praticas sociais da construcio de
significado intersubjetiva a fim de dar suporte a aprendizagem colaborativa. Os
autores deste artigo argumentaram que a CSCL deve focar nas praticas de construgao
de significado em grupos que colaboram e no projeto dos artefatos tecnologicos para
mediar interagdo, em vez de focar na aprendizagem individual. Se este foco pode, vai
ou podera levar a um framework teérico coerente e a metodologias de pesquisa a
CSCL esta para ser visto.
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5. Simplified Chinese Translation
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FERKET

=, CSCLERU“AAEZ [P, AT A ATIAS IR ARST I X s H £
BORME SN o 22 SRR —# o A A AR 2 () (0 Bl RS . S22
R RIE AT A, — R, AR 7 DL Al N ey 2 3
1257 >0 o A THEHL SRR AR REXFE I & 1F A2 FI CSCLUT VA EAT fiLfb
IO SUE . B AN B2 R A A SRR I A, B
TABIIRIE, DLURSCHRIE B E, #A AR

e, CSCLABICVEHIXT A 1E . THREMLNT 2 2 I SCREAMUAN H R
FEAEM AR Ay, Bln, tFSENLSCR AT DU SE A — ARt
RPN, BORILER S EAERRL . EXMIFT, PMEEE A
FER AR RN BCR IL . £ AT DL Y, —H A s 2 3L R i
B, FIMTHEPERN EAERER, REEHE, Ae, R AR
MIRE R . THENIN 2 SR Bl e, nl it ml bA
SEIS, AR FE .

At & F 2

Xof A 5 ST BRI FEaz 5 F-CSCL. - 2 /b A] DUB I RI60-4R,  FEHRII B4
NUFEHHBLZ AT, AT FRERS SEEH 7SRRI,
0 /N IR BRI RIE T8 AE AL 23 0o B 2 v A 2 B LI o

N T X CSCLF1X S LA B 2= 2k 78, FATE DB X 4> 2 1FS 1)
1F*#>]. Dillenbourg (1999a) XFULAE T VEAHMIIA, fhx =2 X 5|
HREE LT
EEES, BIERRAHTAE, AR t, SR a8
B s R EE — RN A R . MAEVMEF, B
“—” TAE. (B58T11)
Dillenbourg#:# 5| TRoschelle & Teasley (1995) Xt¥pE N HIE
e
X — B — AN RH Wk R T BN AT DU S e St
PN L H . AV T —Fh B Rk S M BTS2,
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AR AL 2L TP TEFJEERE 1 I FTHTIR . IMEREA N B 55 i
SR AR S5 AR R A AL A 276 R R . e [F2P R AR
I B A5 Bl A2 R X TR R PR T 838 ) AR 2 B
AR VORISR . GET0TT, SRR B ASCEF A IN)

TR NTE NS, X MREZRX. E&51FT,
2 AN NRSE R, SRR AR NP1 0 45 RER S S R AT X
NIRRT . S AF R T 22 I PEE AR SR A, PR 22
I FTRT LS P AR 48 A DA S 808 AL B2 AT 7T 52

E b AEXTIE, Roschelle A1 Teasley X MEHI4FAEPT/E O HIA B,
o SRR PME R . 458, D AEARE R RS2 S
Horr, AEARATTE B IR IEAN NS B3], T2 R R B X AR
BRER ., Z5FIFARSATHE, MERFESSLFEIMES, X4
L5578 BRI IX AN AR i, 4R, A1 B3R PR A4y
FRVMERIHLUGE, XSG IR FEAS BEIT A% Ge OB 22 BT FH I
o

PHES A

FERTH AR P EATE R, PEEI DA T NMENKR RS S [,
B SRR R RsE R piE N Bahre A, Xt
HEFF ARSI UMEE IR NEES, IR RO
3o R ESAE SR BRI, 5y R B AR
ARG o XU A TE] B BT IE S CSCLA 1 ) 0 T

LI B 2 S BT SO S ST A R B MR R R, A AR B
TAFX —FH PRI N AR R, 5L, CSCLIt
S o AFiluS U e VS TR I VAT R NS N RO
HfAR . thIERIXANE A, CSCLIIHEFT T iR R A2, 3K — Rl 3RAT
RefEJa SR 2.

FE—ERERE b, CSCLA A I il s FH AR T 30E DL
AREENALGUTIEE T IRIMELRAE L EIRL . 27 3 BB ST
BRSCHIISA N ST RIERR 1A 1 XS AR 22 3 455 . CSCLIVTA e
5 REE IR AT -
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CSCLK JG SR iE AR
a4

=ANFIR I H & CSCLAE A — AN AR B A JE 3K . X = AT H 4
A& Gallaudet K2ZMJENFT, £48 2 K2EICSILE LA A IR K25 253
WRHIHRAETH . SRR 7 ] RS B2 A 2= )1 s

ENFI6)E TSN BN S 1E, s JiCSCWriting (Bruce & Rubin,
1993; Gruber, Peyton, & Bruce, 1995) & F-Hi%] 7. Gallaudet
T EMRYE, EAENTEE W Er 1524, 1R 22BN SAE
LRI RE A SRIE . ENFIBFFEIH B B s ik A s U SR 77
» AOER, BUBATH “FHE “EE5E, ESMNREEET A XA
H TR IERLE i 2 et ny, R NS R HERE I eI 56
TR RS B, U R — . T R BRI T4 K
WIRFEY, ZAEMBIMBEAT USCE NN 8. ENFIFF R BIH AR
BT —FSCF AR A, T SCRE T — e A S A .

AN EERW R BTH ZBereiter MScardamaliaft 6% K
ST AT N R B S R R R Bk =8 ). AT
PR BRI 2E SR “RIEEIRATAERE “ (Bereiter, 2002; Scardamalia
& Bereiter, 1996) B2 IME T b, “HIEBAHRIIAEEE” AT
PRI X5 R — I R (AP 90 10 R R AL SR ) 22 3 . CSILETNH  (hh &t
BRI H RIS, BUERERSEE, IR TH
RUASEE T, R F A 2 B AR AL A . FIENFTAHALL,
CSILELkR "2 AA 3L [R5 AR TS S A X ARATT T & A & . RAE I,
TEMANTLE SR A SCFH AR A o ENFIR S P2 4R T 0 E Y
W, R ORI HE TR R 4 R R WA B ARAE R k. TCSILER)
FGALR M EAR SRR — R AR

AARCSILE—AE, S5 H4E (5" D) T H 4R T8 78 W fa] $12 v Bl s 5015
(Cole, 1996) . EUHTColeRHHAth s v JEH K% A R GE IE
3. PLELNFINENSLEE % (LCHC) #BUSCD ChnMl R EHIE XD 5,
FHEY BRA—NEGRS, CEEOHFEETIHHENRES, R
P A B AR R T . — AN SRR IR ) R E T, B
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AN A )= AR E R 153N, SR a2 A2 a0 i 72 UL W i
A S Y, AR RIS BRI [R5 DL AR B 8 E F AR &
AR XMMENEARREE T RV SR E, ERY
BRI AL AT, (Nicolopoulou & Cole, 1993)

XK= H- ENFI, CSILE F1 5"D - HEILFEM HIR: 8%
HEZH LR SR T 8T W EATEME BT FALRE BHEA R TR
FAEAR, FEEAGIN T H IR EHLDBEE TR EAA . T
DL A7 O 5 P2 AR ICSCLES 58 1 B4

M AR P2 ERRIX

19834F, — AMNAEA “AE R BAEE ST THENL” BT &7
WRBTF. 645, NATOHEBhIWT & 78 & KA fMaratea d . W%
AW A 19894F 13X k2 b 5 35 CSCLATUE (e A=, BRI i 2 5 — VR
“CUENSCRIEMES: 317 X —RIE a2 AT E B2

{HLEE — X B IE VI ST [ CSCL 22 U2 1995 AR TE BN S 22 4 K 2= H 231
TR E PRSI RS PE—IRHTT: 199THEAE LR L K, 1999
EAERTEAR RS, 200 14EAE AT 22 fiMaas tricht K%, 20024 7EREE Hr
Z K%, 20034F1EM B IBergen K5, LA R 200547 &34 (1 [ 37+

Kifo

FiMaastrichtifif &2 J5, CSCLHGRA T H T SCHR1d 31X A4k 1)
Hie5H5n, EbmgAEgmp s LT 8L 355 &: Newnan,
Griffin, AlCole (1989) WI@HMIIX (The Construction Zone) ,
Bruffee (1993) WIWMEZ>] (Collaborative Learning) , Crook
(1994) MIrENE 2= I IELR S (Computers and the
Collaborative Experience of Learning) , VLM Bereiter (2002)
FIFTRBARIZE 508 (Education and Mind in the Knowledge
Age) o

TIIME —EELACSCLI LN T IR M 54 07 Malley (1995) M5
WISZ R UMES 2] C Computer—Supported Collaborative Learning

), Koschmann (1996b) [{JCSCL: — /M2 #3E I HE 18 5 52k (
CSCL: Theory and Practice of an FEmerging Paradigm) ,
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Dillenbourg (1999b) MW Hr/E % 2 : WA S5 HE B E M (
Collaborative  Learning: Cognitive  and  Computational
Approaches) , PLJ Koschmann, Hall & Miyake (2002) FfJCSCL2:
Wbt (CSCL2: Carrying Forward the Conversation) .

Kluwer (3 N Springer) & 4 A 1k Hi ik T 5 #5 CSCL # & &) ) 15
(Andriessen, Baker, & Suthers, 2003; Bromme, Hesse, & Spada,
2005; Goodyear et al., 2004; Strijbos, Kirschner, & Martens,
2004; Wasson, Ludvigsen, & Hoppe, 2003). CSCLENIEE—H
PR XA 2R EE Y. — et E mEEN, JTHEY
ARFERAT] (Journal of the Learning Sciences) . 1HENL i)
VE 2 E AT (International Journal of Computer-Supported
Collaborative Learning) 412006446 H . CSCLEF T A% 7 M\
U o A P AR VR RICRH AL 38 Kk R BN B DR 14T 1 1B PR B4 (Hoad ey,
2005; Kienle & Wessner, 2005). fE&75EITFHI20054E21 DL BT
(103 2] o 39 ) P o e o 1) 3 X A AR HE ) A BR K

MA L EFELHEIF

CSCLT] LA 5 R+ ALz FH T3 E 1 7 M X R . Koschmann
(1996a) $2 7 LT VA48 7 LA R : () thENUE B, (b) &
e S R4, (c)LOGO as Latin (iFEEE: AR T KR TRk
FJLOGOHFEIES ), (d)CSCL. (a) THENUAHBhZ R HINAT I E X
B, 3X R A fE60AE AT 4R B A VAL T-308 A R b T =
WAL, EFEIIFEERXNFLMENL . AR ZERETRE 70 55 ple/h B
MRS, TEZEMR T E LA E R 2 5 5 s 224 . i
TEM A BE BRI ZCE AR R M T K. (b) BEEH 2 RS
FETNFIE S, a4 ) B4R XS n] A IEm 1) B4R 18 T7
X, M AR ES . ERMTRE WA RIARH T4
QAR R B A FR A mT LA BARATT 22 20 o NN BT VELETOAFEAR
BN IR . B T AR ANR T EA VR A, JRAR 4
HE N H B R R R AR R e . (c) PALOGOZR 215 5 AR
SOFER A VLR T M E S, BN NFENE OHERIH. B4R
SRS K BB RIAEE, b ATEE B R A (iR 2, B
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Feo fEH, ALE, IS RRMEDERK . (1) FE0FACHH,
CSCLITARIRZR TH ML A frl e il 22 2R ATT— 2 A2 /N FH B B A BL
¥>) o CSCLIIJTVAR B AL & @Al E ARG #HAR 19Kz, BB TR
Bea 2 5 S AR ARSI AT 122 2T, IR I AR .

R EHIHE s FIE AL, WU IR B, N 8 RE
(AD) JUT-ik 2] 7 iz Frg. prel S Fis it SN TFEEm
TR R B RBATEIE LIRSS . AR,
FAAAIASE (7 — 22470, IXEAT AR ASRAAAT IR AN 2 B RERY)
(Blan M. BB R RERT RN SSVF AN RIBL D A R A B o B REH
FRGRAN—ADEEG T, FOVERR 7AKIIMAT N, B,
AT A S A AR R R ) SR N A 2R AN (T, R R AR
AR ARG, IS O SR IE TR R B UL AL, SR
AR B R RGN S ST B NIRRT T U
1B 2 B SR 58 SCBAERTY P 75 2 R RTR IR 1 o

N R A O E U TR RN R SAT B 5 R e, X
LETREA S T BUMIN E A N o FECSCLHEL, 7 >J B Rl 5
HoAh = A T AN S RIS 2. Ik, tHELE A AR
8% — AVER LIRS Bh#C: B (S 2002 8 RElh 5 R G S5t
A — eIy AR LR 3E rh A AR 22 A 2 TRIAT RO A SRR R 2
(=

SCREPME B EZI FE Al TSN (B2 TH AL ZS, T8 DL H IR
FE) SEAAE R A, XA B U DR il eE, Bk, i
15, MRS . CSCLAGUREAT LI F A& I IR R DI RE .

38k, CSCLIFIERAT A4 SHEAS [ 3 0 SO ot Bl 2 ST B B
BT AR EABATSR I R IR SR RER LI . e AT SR BEASF £
ERER AT MR AR E R, Wi gtarag
re kT PR A SIS S Bt eI B AT I Ry mOF 4 T A
BORTE#EAZ . WH A2 18] (FF e 2R 52 [8) i bk ahid
FERE EEN, AL A R IR E . BT RS T AR E AR
X N VLK AR S 3D
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A NN R A 538 SR BT AR B AT XA 027 3] ) B RS
PATHE BRI S o XX 280 SLIZ P 5 S MR U E T CSCLAARHN
AL .

MAN 2 1 5119 371

KL A — IR PHAE— E ICSCLL L I {%, Dillenbourg %% (1996)
S EME 25 ST TR GG T8 ARAE T 40 R B 407 -

ZAELIK, PME S KPS AR RUBHERT TS AAE B H 4]
Hale IXFEHIER U T 70 AURIBOAE AU - AR DA AL B 22 A
NG FHALHINE, A2, WFIE R N AL
REY, BR BRSNS S A AT
FME S K, BRAS O 7ot ih, SR tNmEs
BT AR E AR L

Xes T ST U 5, H ] A AR SR UMES 32 5 BLRFEA 456
PR PR ST AT R TN A S TN AR R, AR KD,
AR, ARSSHIMERT, VWiEh s, SR, XSGR,
PEAEMERI A S AR Z TR SRR R R WP AN AT RER . 2T IXHE
HOBRER, 226 3= SCW FU RO 0 Le B D M e e 7 e XM TR
FE MRREWRE SR LG A P20 P RERT (F/ . XA TR N
P RE N PO IR R AR 7 B B A LR L7 r AR 27 5. (S5 1890L, 7Y
PRBR I A SR Frn)

Dillenbourg SEPHEHIB T AT T R PMEAR BRSNS PR AL &
FRALRIZ, (BRI S IR R AR . 1) AT A R 2 R (it
AL BRI & A RE J17KF) WIS2ma nl RE R N eE e, =2/t Z M AS R I
TN RAMEEYE 7AREMSLIEIZFER T e EIETRE, .
PR TR, R e 2 T AR R SR I X, IR TERE
FE— €T £ TR S, ROYIXM AR e 3801 i A .
XA AR AT AT T A AR R EAR LB VR . BT AR
RN RN E S N ATRER SR, R AT L
HEAR 18] L3N KI5 5] o
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M YEZ T 2 17 5) 11955 X 12 FFE

FEHRFARAE B T AT X — AR TR i A s AL AR S 522 2 (Lave,
1991) AR, DL K& #p A #4211 (collaborative knowledge
building ) (Scardamalia & Bereiter, 1991) [AJF} K4, XAHEAR
R B B4 2 B AE IR IR, & Vygotsky (1930/1978)
EHFRIRN—FE, MTHEHGE I8 2 2] 38 AR B A U E 22 ST 58
Ao

Vygotsky I\ AR5 2 AE ME RGO T 1R R fig 1 AARAT T 5k 2 =
AN E . iR AR A REIX (zone of proximal development)
(I E & R T B X PR RE TN ] o IR B FRATT AN BE FH Al J5 S48k
(pre- and post-tests) ZEE N NI HIRES), ARl &
PMESRME T2 CAMERAMAS D) SR . AT HRBIEMERES F
FEaRAE T4, BB NS i B XA B, BRAE
FHA B P W E B3 b 3L [ A 2 OOR T35 3

PMEX — S E B EE R @I FERIA T E e, &R T HIF
AR B A NS5 3 S i LR e B3Rk, T R AA I B3 i
B, BEEZNSE5EHMNFRAER A, B 7K e iR AT
A LT SO TR ] R AR . PR AR OGRS TR —AN K
XEEA], EIEE KT XA SRR, e RNE A A SRR
PLE G T THNE A I P 4 T A7 /E (Stahl, 2006) .

M LR E) W T 50V 77 B

RGP 2 SRR AN 22 S A ST A FEIN . B, FETME
W2, 25808 7 MBI 2 ST B R . Hak, W
RAEAEAR BOE I REAR L3, A2 e a2 8] AR ST

HAT DRI ER A2, VPO FOREIAR I 52 ST LEAS N2 S WA o okl
A G, PUOSHMER — A BRI 2 S 5 F R AR R A iy
RSO HER I T . 2 58 EMMEP G HIER, UK
B, FH LRI B AR . X282 RO R A2t BIF 73 T A TR
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SR (R -2 AT S 53547 R S8 A B BE 71 JF RE TS S0 S i s
BefgoR, Bl AECy B 20 A R BRI RE A R
RN P R E S, DRI RS .

T RE 2% (Garfinkel, 1967) BJXT15 404 (Sacks, 1992; ten
Have, 1999) 8% 3%1% 4> #7 (Koschmann, Stahl, & Zemel, 2005)%& /57
PR ft TR M E TR B SO T AR R B 0. X AR R 2 — 1t
FrBr. EATEAART BRI AER R, H2 BT ™R
Blpte e, ARERRTZRHAMER, FRYATHTAmE 7% 28
(R Bl U 22 /0 7E A 2 R P A A B A L A 1

X NATIAZ i T332 1 e dr ey 4 e FH 148 S CSCLEAR AL ZUE i it e ?
AN RG] T A AT R ECSCLE R 2 A AR

CSCLH & 3] ARl )32 BAE A
X F 2T 1% 0 PERE
L8308 J7 11255 NEdwin Thorndike (1912) %5 3.

A SR — R AT K BTR HE R E RAT 5 T U
RIT— AL, WRd i, 845 0 RIS BB 2
IENIIHR S A RESEILRIMLE], A4 ATR RE S = dnf iz i
FM A2 MKIIRE EA . (BR16510)

KB A T IERER. Hh, Em R T EALSEbr R RS
TOF RN B R RO U, IR R, BRI T B E R
I e H b5 208 W T 04 St H s 2 W BB AHIE, AnToER); X
NBEVRSHTE L —FE, 2R3, Thorndike B T —M#H & Rl
¥, fEHEA, ESERULEER, BImEE L, ra#EE el
FrER AT LLOs I Se Sk VP . MWD s BRI, RTEE R AR —E
LR MIE Mg EHmas G, KRBT HPR— DL T80 (cf.,
Cuban, 1986) .

HEPMTENELS EZLAIE R LM R . AP NEH
SAAEERD RHIE. E5E, BRXNENN MR, H
o EEGECE R T T A AR A e, A @8 W E 2
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— AR, I HORBERE BT ST (Koschmann, 2002a) o X — %2231 K
AR AMEZE R 73042, AT E CLLESRATT AAEART 53 0 5 A g 2
ERg ], CEIVAAKPUCR K RERIAM S OHET R .
PUAR T 24 ¥ RS AL Go W s o IX P B AR A 1 2 3 P AN RISk i v
FHHZEIRAT i RSz 2 THREN “BHETEXR”
( edifying philosophers ) (Rorty, 1974) , 4L $& Dewey,
Wittgenstein FlHeidegger I AT R EE— AT 5 ST FHAHI
BIAR, XN S HEAIEEEICR . CSCLIZRFX PR 22>
R EE, HRERHBE IR S . CSCLNAZE AR T
MBI E R AR R AN NS . R T2 I & Fh
MBS, 4Bt (Lave & Wenger, 1991) A% ) G
W Hicks, 1996) H N EZHIRIE T F 2] &b S MR = S
FEe ST F EOGER B N — M E T I, WA A
INFEI PR o 22 0GR B T4 2 sl B S T S IR & R
AT EMWIE T AR S B E

BT L TFRE R 2 X T

CSCLA i (1 A AR 2 BIE NN BT FHEY) (artifacts), #HEHELLIA
SR AE A REA R U PR SE . THRENLUSGB IR CInHERM) 1
A LA SRR A e R RS A8 1 3RANT A, R IR A2 3T 5 3.
SR, ANE R AT ) R IS B A, AT SRR B B #AS
HARENENA L. N T RRR RSB R, BACRHZ s
T B ST AR AR SN TG, BRI SE R . XA 3 TR
(Hegueih) , Wil (EERS, Bk , 2540 (B3R
i), TR Geibwhs) AR Bt GEFD .

HiffLeBaron (2002) PHESCHE H P,  “BHOFAMMI TERIZH]
MAFAE” o FEAN R By a8, AOVEMAARE , H
BXIRFFAAR, i iil, XETuaA G IR A e E SOFr U se ik,
113 A& E S B P A4 I L oK o AT P T 28 1) SR A X R A B J i L ol
A AL RGNS AAAE . T RN NEY B E 15 2N B
AL Z5FEHEATH KB IR DU TR EA1 s B SO E
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TR AT S 5% DA RT3 Esh 7 AAURATE 5
A ALAG AT AN

N BRI AL, B (0 vt b 5 2 B 6 22 B ER) S B2 Hh P S ) T S
EE . BRI ERZ, Rt AS WS Ok 2 i i A0 B
. Ji5h, rEMNZ5EHEIEIEAAENG WA, R
Bk, Z25%2EZ50ARNES, AP E R P ]
REJF HIAR 7o PRk, —ANEER S, XREMKERN? N TR
TR SCRFIMESE 2T BLURRIRIGE, JRATT A Z0EE A2t 1 fige /N TR
AR BR) 55 20 3 2 ] P AN R B0 0 mp e A i AR R 1 7 3

KT BN A AR B [ A AR 2 ST AR 2 TAF9E,  filaniE A
% (Levinson, 2000; Sperber & Wilson, 1982), #k<=.0# 2
(Rommetveit, 1974), iE = AN 2% (Hanks, 1996) il 41 2= % (cf.
Goffman, 1974), JUHEREFIEZHLEFF N2 Z 0 R
(Garfinkel, 1967; Heritage, 1984). =EAH [ [n] &Y F MRS S
S AR BB F = A R, ] AT VR AN [ WO —
2k (Hicks, 1996), MMi# 2R dbX fhvh i (4t & KW 2 H B
o X SR TSN 50 i 75 ZAE Bh 2 1122 RH T i oeyE, s O
¥ OUHBRTIEM ) |, #he% GREE A2 Dl & 18
ARIBT IR R KIMES) , NRY (BFETEF AR PG
NEF) , B, By, BHI, A5 R HAm.

CSCLIFEBEA 43 T A 1RO B 70 o S T 19 23 B i ) 414 1)
EHA T £ S DR, B IR TR E TN HE R — I e B 25 28T
Ay, WA WiEGE . 25— i, MR -
eI WrtERy, Hughii, AR A EE RS D hE TR R E S
R T IERGFIRZ 57 AR R R T RS 7 B L P e sn ik
HIFE 51, XFEF R AT ATy AL —IR, thgbdin, %
M BT A5 BB 7, T 59 A 4K 58 1% S BT 49 B s B Y BT
(Koschmann et al., 2005),

CSCLEF Ak L H IO, BIHAIEG, W B LB 700, I
HAE e # B I TRBICIR S THRIE AN FY  (artifacts),
CSCLBHEL I it M TIMES: S HR L T 8ra0 rT e,  [RIR Ho 35 B N AE Y
HWES: S AR HTFZE 2 .
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AT

Koschmann (2002b) 7ECSCL 2002 <> b EBEEER 7 iXFE— BT
CSCLAYZFIR :

CSCLIX [ 12¢ A1 B S L RIVE B G T 1 & O & X 4

SEERIESIA G, DL il B B e S B v B0 B

AT (551810)
KT IMET ] Ferfe B AR BRAR R J5 it i/F 5k /& Koschmann FRIERT “AE 3
& S T 1 & 4618 S BE 3 ¢, RO AR A EE (Suthers,
2005) BLAAIAKA (Stahl, 2006) , ZXHE i > A& @ A5l AT
PLszEl, 1 BRI S 5053 3 2 [0 B4R, 4k Garfinkel 2
JG, Koschmann % (2005) E5kBF 5T RK 2 T & LER&E M 7k, Wt
& “SHBEEXEN () BWE TR IER A7) ¢ (GRUER
SRR E RS o« BT TS5 E RS RS B 2 B8
A, WAVETE TR AR T RMFES S E B3 AR,
W EVERE X 451 A e ECSCLIMF FEIE 2 R A~ 22, R TEN A
S e CMIEPN AT 5 1140 m A, @ A THDW SRR %r
MERIABEERIZER, REHHRE BN B, X gig sbr B AL
ERZERIE T HEMERIBRIES), MIEET) TR LB SRR IA
fFEp £ & B (Stahl, 2002),
R FEWICSCLICHR H A — Lo it 78 ELFE R0 1 /iR B 8 anfrril gl £ K
HEMHAEE (Fla0:  Koschmann et al., 2003; Koschmann et
al., 2005; Roschelle, 1996; Stahl, 2006). RoschellefE 5-HAfY
W R TR SRR R B UR T, Sl s s
EAE B ) R AR B, FEAE RO AN b b T AT B B AETE B .
Koschmann WIB 9T £ 26 E TS 55 i@k, Wiis, M
AR — A2 S — M BN 75 B — 2 4 i i ) R

Stahl (2006) IAN/DEEEMEETEESNE VIR FTHNEERN DM
By, REBEUTILS. 8%, REENRERERR A EAREL 7SN
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FET TR NP IO ER R, LR AR BERRBETHEESED)
HITHRENES , ANEHTRAE I 25ENMEE CMIEEHES
HENES. BEXMHEBLSEE XL /DR D T a6 LB A
HWEREH , AT HEES TWHRER. A, DEENSTFHETNARN
HEZH, ENEEPLENANEEBCHKANELER AR
T3, [FEWAMET B AR A A A R AT (Stahl, 2006) . {H A,
INBEARAS BRI A FRA AT QAL AR o %o 4k BN 2H 29 B R A AR Ak 1
B O LS B FRATT 52 I e 2 5 ST 0 5 ) R A D % A L R A
TEHE X S AR Lk R A1

Xt AR B Bl 5 3 8 B R BB R I AR T — RV A
B, XN SR T A S AT N L PR MR R, AT Ak R B
T RAWE NERENEAE AT . INENIL S 2 R AR T8 T B A AT 7~
AR ? SEE AR RN DIRE RIS, EA T RE AT B A R AN
R AU AR E R R IA R S AR — R BT B S, A
Bz B ?

DTSRI

FECSCLEFEE H, A A H R B2 LA EHLEREE 5 H4, Koschmann
XFCSCLAT 734 52 SCHY Ja 34 A X Lo s g vih o [1E SR 1S sl A 4%
HH IR R LA I I B I A T 0 e 7 T AL SR
SRIE B AR HL B 1 B SO T 1E S 1K AN AT ) e 22 Ak

CSCLM AL £ 77 i 2 B T i+ FidF e A 7 B R H, ik
fha vt gh R B R R B RIS S TR SR TR I it s
5, XA STERIIE T BT 3F5 1S T AMET 3] o &N R
B AR BRI R LSS T FF & )t Hofh 5 =t m] LIGK iy 5 5] 52
FE, g0 RSP RESRHIFHE Sk A & HAEENREE, 78
T 7 LA W ARl M T A 75 ) S FHL £ g 2

HRALR I AT ERTAC L, 27 A UE S ESRY: B RAIALE
BUOH CHATRIBIREIRH A S Rl A S SEBIAE A 7 52 1, Xk
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22 ) JRI R H T, SX B IRFE AR ASHE B AR B Ay — b “ il il ” B
ARREIR ST, ABFAIRA A B BRI RE R B AL A TRE, T
FE5e 10 B 25 & il e T A9 A,

IS AT ORI SE “ 2828ty 9i#) ™ (Dillenbourg, 2005),
GRS R ORI R A, B, RS, T IFREIRK A D)
FIPMERE AR PRATAC VBN R BB 5 > IR 7 A

TSR AR LA A TARZE[RIBIRS T B gk e, I HLE B B BTl
B BRI LR 25 HHEE /R . Bl TR ZLERFEX Ml NEVE A ROTEVRE,
(Ea 8 S N PO e 8- AL R 7l N S e g TN D v e
VEREFEAE B N

NS08 DL M R R MR IR 25 R R TAER S IR RIERY: PRt
TAREME, (HRRERENE B W EUE B R LINEREIHE Dwyer & Suthers,
2005) » MIX SR JE7R, CSCL 7T MR i BEHL A Aol s KA
PRERTIMERI AATAMANE B SN LA R EAT T ERERZ A A TR E SR T
AR, REF T BA — RIIEHERORNL, Rk L REAE RIEE 00 FE
ST AEhHE 53853 Rk,

CSCLH 2 HF R
CSCL H B TG a1 & =M iiE G ReetE, MRS EFi%it.

V24206 3 WHICSCLAFZE K T IR ge MR i G, BN TA I AR
PEHI SR T — N 2N E3HITHEES (e. g, Baker & Lund, 1997;
Rummel & Spada, 2005; Suthers & Hundhausen, 2003; Van Der
Pol, Admiraal, & Simons, 2003; Weinberger et al., 2005).
HOR 2 B0 e (B o A 2 adnd “ogmbdmit 207 , Wt BE) R
HH/8EEES R, s TiE BN, LR
KT S H T 5200 N AR B I9AT AR e . XL FIEAE
Bt BAR TS 2], 0 BAR TS 7 ST 103 b /5 BEAT AH SN [F] B3]
15 190 1) 485 R R ] T AN A2 AR T B R AT 31

BRI iEZRE4% (FHKoschmann et al., 2003; Koschmann et al.,
2005; Roschelle, 1996: Stahl, 2006 & fH#ICSCL) HiE& TR
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PERIZ B3 AT, T TT S ST AR B S 50 3 B At s B3 R S AN AR
20 =3 LR B BIAA R 308 i 52 2 1 7 i XL AR BXTA] (grounded
approach) I STVt BEORHINEN, BRSO TR 2 O B I AR
SNSRI o I H RO 08T, A A BT 7T R i A
Wro fRVERINEE ST ORISR (P, —DaEs
25RO o R, FAREEE MBS, Bl EnT L
VEHIAS A BT 36 b HRAOR Z (8] R T HE) A RER G & o IR TR 52
FAR I 5 ARG SN AL ROR SRR RIEN], X FEAIE ]
RS T IR, RVE el R e BB AR — R S s B R B
RAH.

SEE DA B R T TR RS T A TTE”  Ria IR Rk
RETIE” EPMEZ I LA AL, XM EARE s E R T . A
T IX FE A RS BT A W CSCLIE 78 AR F B 5 k57, Eak i st
WA SR A FINFSE 515K %R (Johnson & Onwuegbuzie, 2004) :
SEAG R TE AT DA AN A NP AR RS, (RIS A5 SR qe] 520
T BEAE B SUR T 1530 UL A WA 4 B 0 da B 313X — ik 72 A di A7 om 2
M, W ENIRE, FHA TR MESL . WS EE, XTdfEm s
AN “OmtS T AR “IRESHEME” W7, EiEEH it
AR B S B SR M SRR . IXFER A0 BT AR FERS, R FRATT 75 Bt
SEE IR DRE T, XA IRIE T H AL L R B DI RE RN
PRI T E (0L Cakir et al., 2005; Donmez et al., 2005),
MFR—T7TH, R TiiE, JCHREZ IR E R DL & “ dmbd il
T, AT LR R LA H — S de bR, AR L A A e
ZAb, FEERVEMTAE (U Zemel, Xhafa, & Stahl, 2005).

PEEF TR+ T2 iFischer & Ostwald (2005), Lingnau, et al.
(2003) Al Guzdial et al. (1997). fEAWHEIEEEE, FEIERM
WEL, DLEAHREENZS =F BMERNERST, LAkt AE SR
FOH AW AR 9 I M E R A R . IR T —
R EmeuEsn, Wi TeEMeEmP “quisitive”
(Goldman, Crosby, & Shea, 2004), tHiEtZFREMEMN AN X
AR NATAS FH B v 3R AR AT R AN I . FRATT T EIR R A T e
T8, HEBTHHE MR A, R I BT St RHE, LR EA145 2
HEHTEN LS. B3 T I B S F UM E 25 ST T
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LA AT CAME R H AT e S50 R S GBI TR E . 24— Mo RS A
AWM, SCIe AT Tl B E R, Ml kT id sx%
NFE WA E A X U E R B3 = AR AN R e . RO 5157 ik
TGRS AR AL AT S — PP & T e X B AR R
J71E%”  (Button & Dourish, 1996),

[FE, b L2 — B R IR g e . RN A FEHR
FEAA B D% anAT I8 B 2505 S 14611, FRATTAA AT e 2208 R & 2R ML 611
RN TR FFAFAAER AR TG, FRATRE ERE A 4 R TRA AR E R I
— A FORHIREN N AR R 2R B A Z N, 2R Y
1o IR 7 V5T DA et DA R XN 75 2. FE R 1) 2 ) S 4R 3
()38 i R AE 1T DART A B SR),  FRATTAT A A v AE sl g+ 3
HOXLL G|, AT REAEA R BMEG] 5 R A THA R . FEFIA A
TEOL R XL I kA E 2 5, BATH A TIXAMEE AR
BRZ T A A KB4 T B FEOX R TR A . — R, AR R
Hl B, iz AR R E LA R A 8y SUE B RS, XL
BATRBETZB K ARG, X LA BT AT AZ W O 9 A B i 24 SR AT 17
PTA L. SRT, FRATTREZN Gy, 43R E|— ek = H Bk pe s > 141+
B, FRATTAN Z0E 2 5 38 70 L Rk p s — 5 5 T A I E G 3l L
w, NSNS ARG R RS R gE R R T S A O E B R
(Whitworth, Gallupe, & McQueen, 2000), JfHiXsZpr b2 —F
BRI EA, REMAETREVIANE R “BE” M H
HIAR -

CSCLEF LRI AR KRR

FAMNTDE BICSCLI 7L b 20t H 22 5 H A5 LA K H B 10 BR 1) 25 A4 SO
Z 5 AN RAARPSIR, AEARPEE A2 RHI%. X
ek 5 & AN [F] B SRS 5 RO 703 T SR AS R T 8. A
IR ERR S, dr vk, 2870 MEE AR AAE, B
M B & A —. CSCLZ — MR R R 14k, e — Lk
H S W AEA WA i3k (1] a2 2 RHE) o B35 T4 2 CSCLEF A
ANFIP) LR . CARICSCLEE UIAH G 1 2% 2 3 e, Sfard (1998) 1544
AN A B SE RS T2 ST BT . 25— N AR IREL A By, TR
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SRS ) 3 A AR AE I TP i AR R AR . 58 AR S 5 b,
e AN N2 AWIEANS 5 4B S M %% 2 . Lipponen,
Hakkarainen & Paavola (2004) fEBereiter (2002) FIEngestrom
(1987) HmfF 7 Jemk L3R H T 58 =/ Eemir: SniRA0E, YoM SRR ER
PRI SEQNER . R LR PSR, IR MEXTCSCLEL I, T
%, BRI AR S B R RS 2 — BN 2R & € L. iR Sfard $2
A S, FRATBF S ACSCLAE B BER A T & B A K 25
P A IR . H—7H, SERATZ AR, AT ] LLATHAIX
AN TT B2 7] SR 1) 2 ot FLB 1R K

CSCLIIBIF 78 5 1 KBRSz, MU IR AR Bt =Fh . RAFIX
SE VA B AE— /M PRI H R i RIER A, EATEE S 3 EA
5] I A0 H Bt BB H AT H AR, ST, fE— AN
H ool &R AENEEARIFRS, RREAF RSB,
MRS WAL AT, BN 2SR S B TR m &
EAT AR R B &, KW 9 05 IR g A O SR T
BRI, T AR SR B R B i T Rg. B Rk, Mg
T IR T BT IR S ) I Gt IE 2 S I6 F T  E R E A R T %
(Fischer & Granoo, 1995), MM IR I E Al GEEAEF AR NI
)T SR w8 A VR T F B, IR S R BLEA T TR, AT
DA TE B R T $E R A A ¥ 0 B DhRE FE I LAVEAY . 22 Juit 5t
JRET ULEAM B, EEEMAE. G, NT T ARSI AR
TS, s A3 E R PR M D7k, B I8 f i S B RATT
W E B &= SR FiEs) .

CSCLIME ¢ & 2R T — NG R OALRE, A A1 135077 T B 8T i A2 ok sk
PAXFCSCLYE U, M AN H 2 [RIAAE . 22 R A 1R 2 W 07
ERT DL R ENCC R AR S A T AT ZERHER BT 7L
WAR, J5IEFEE S, CSCLYE N — M Beat vl CAEE X 14 i) BT 1 381
TNERE AR LR AR R N NEOSUR T, AR SR &R 2]
[ H o A SCHE N NCSCLIN & 5 -T-AF 70 A VR 1) 2 SUR T L
BRI LA SR SRR B8, T B A HEN N2
Bl XN B R 1S RE W BUR1Z A CSCLAT R — AN e B — B B 42
PRI 5 TR &R, AT e H BAfF
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6. Traditional Chinese Translation

BERSCRKBIESRE . —FEE 2R H

$3 (Gerry StahD) , E¥I 2 (Timothy Koschmann) , £F
# & (Dan Suthers)

FZIRAEE: Bi¥EW (Fei-Ching Chen) (%)

[EM SR IITHIESE ] (BN CSCL) 254 S B A i B i —

8532, BED S FHEVIFZ: AIERKIE B Ny —&S%E . £
A RA e e R, ISR A AR B, ANRE S A AR R,
20 BB 1058 LB AR L B R AR B A7 . BB AEE T WE. B
oy AKIEBEHCE, MRS S RS A e, A IR RE
ATt S5 2 1) ARt 2 A e

CSCL B 5 FRHEE T 7T i 22 ST — Ak, BRBUA R 2 2 P 1R )
&, CSCL A—FEA SR ATk, 3 HARE 73 2B UL A A E
KRERR. RFEF CSCL I EER . JriktE s, RAUR—EHimF Al it
bk, ANEGHE CSCL P& SR8 H i AT 1) 07 s B = B R R 2 /) — 0,
MmAEREA TR E AL T RENE? AL CSCLAZEATIRE IR 7L ? 3K,
R e 4 CSCL i rh — 5B 2 NN T, 04 ik AR A H
SRZ IR BR CSCL R SL 3R i, AR AR M CSCL ARAGE MY %

HEFE T HI CSCL

CSCL WHyths a2 E, SEFRFRRE, CSCL B UITELh k= 216t 7T
P& g b E, DB EMENARERET . FEE RSt
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77 #OE BEREANE0E NP0 N o5 5 A 45 il 7R I BR A B 81 Rl 2 HAR, A
Dl N 2L, (RS S, St A /N P B 1Y) — R 52 3 F) AR B
SREAL, AR, RS R A E MR CERGSORIHIESE, 5
REMPHERAE) AR, TR — AP —— 7 CSCL i3
CLE7

BIEHE

FEHCE N TR IS S B R B . LR R e A — IO B s A AT
VI N B (0D 9N D O G % AN | BN 7= W ) 7 P
CSCL % =AM A S (R RE S . CSCIL = 5 428 Je T 1) i A R Y DA (3 1 ol A
FEE, ARt OB IRRNAIEESE), LU,

CSCL /2 A1 JE A8 £ 1 ik 5% A= IS 535 PR s B BLEL 7% 1990 £EAR. A4 LA
BT 5 20k NPT 2 — 2 IS AR NI /0, 3% T CSCL IR IE; BB
CSCL Hydtfe, 1ERkat. Bk, BARhA AR08 Wasis, 15 BBk
YRR AN B, AR B B IS A S A T, SRR REE
E/C NIVYSEEE L Gt Fepr A=k WNGIE

FIEE 25

CSCL i B P 52 W B A AR U A — B (LB R A —k. B LS8
WIRE - ERANES, B AEEN LR S R 2R 88
N, G ENECHA A, LU SR B e AR A, AT DLE IS WA A
fifa KRN FPAEMBA AR A R,

B DAERRATNE, BELE . CrEE AT LUE A T AR R
W2, EFETHRORAH AT . 8L A ] B LS A M R A
I, (H RS 5 2 A S I B B LB BE T IR 2 T A4 & A R

B, BEEEREMNAIRN, AFHEEEF R ANLE T HHRA
Heffib o ZEIA R B R R 2R E AN, 18 A I R A . B
A R RO A 5 SR S| IELRR R SR A, AR b O A R A R A S A
G A S S A2 8, W Z RIS N T, ER, 4R
b R R 0 2 B R S AR AT

%=, CSCL @SR BHlE, SAAME R AL TS R LEAR L i #hT
Y T EEEIE S E MR L A . BAERERE. KT, HEH
By DA HA ARS8 RS AR T B SR, CSCL BUAIEAT B LS &
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ERGEIETEMM ISR, BRSNS AT AR Y, FE
Wb, ASERAE. BA S BB ] 1 ek B

S04, CSCL B Ui i (o fh o S M SR M52 38 AN A R AR L IE gAY
e B, SR SCER T RED) K B R RE— (A R, B (EIE Y
HEhRE, BRG] F, N E R RS ECR I R R R . T4,
— RPN REAE ] ORI B AR A B RORUE, W HEEe . TR BELE.
FEBMTI A E s 475 2, SIS HR K78 3T DA 3 i o i 36 1 1) T
B, ARFEZDHRZIAERE.

o) el oh=a oy

R RS2 H W U LY CSCL, 2 /D7E 1960 FEARHEAE A N TR H B2 /.
B REHSERECETZE N, NERIT AL LB REER
R 52

Akl 1) CSCL Bz B M#SELE Mt 70, M THEHGIERE Coooperative) B
e Ceollaborative) 584G K%, Dillenbourg (1999) ¥ & 13418 1 [& 71 5 1R 5
AT R, RIS AN T B E F -

HYERIE2 KB VIR TAE, fER AR — TR, RERREEL
AR R R — MR R AR I E s W2 e 2 Bl B — B ATIE 18 LAk .

2 2 5] H Roschelle & Teasley’s (1995) ¥ 174 1F 12 25 :

8w R EE R, SRS RS R TR, g
f —MAL g R . IR — R A g e, MY
TG RERAHNT 17 (F E 1 Tl F R N & T 38 1 B AR IR AT W5
T f7 i A i Ze AR A — R A A IR PR R E B, = —
A 1 A BRAE KRR — (I R A A S R A E AR (p. 70, &)
A B s ) o

B EWT TS ARG, LRI AR BB . AR fR S
MANTER AR B E B AR, SRR R BE I S R A
AN R . A ERRRRIAHAR, SHE BN AR EENSE, Fit
CIRSNEE: = EVSEA TN E S R ey ST

FH, £ Roschelle & Teasley FIT 7% T TERF T, 5238 AL o NG
RN ENBLARIEEAE, BN, (8 AR DLEIRE K R 1077 AN IE A A
B, (BRI RIAS BN S EY, T AR bk e B A [ A L
ig L 2 B NG VA S B L e B A, T AR AT AR BN s — {8 13 SR
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JIT S A B 5 RO IR R AR T8 M b 11 L B 6 B DA 2 A 3R — 1
PR 0 32 2RI — AN RE DA ST IO BT IR T

1A 52

AU IRTEIEISR 2], o E 58 ek I 22 N B E R B, (B AR
o B 2 S B R — AR MBS 1 3L ST B R — I8 A A
FEFFEEN T M. RS E B L ANSE, HRARMKI ZMEANRE .
w2 A A — (R R B AR, B A S NBCEMRE? EMMESLE
IR B4, /2 CSCL HIAZ LR Y.

AEN2E R, BARE A FAREANE AR, ERE+
PRI AR R B8 NS 0 — (BT B8 0, AP, 7E CSCL SR8 24
R R A R RE AR AT o o R A1 N B (B 1 AR 0 A B 2 A B R ek
W, G CSCL AR, AR eA E2HEE.
FESCMERERE b, CSCL WFIT I 32 IRl S i (s IR oA A lil, BL&
(e JE 51 i AR P 52 3 S (A U VA B AR D BRI B, R B B LA
FHEME NS (PR FRRG, MR EH A N SRR R O, CSCL i
Mok B2 I i B 0 R AT IE

CSCL H9/E L)1

L

—{HFIAMET & — Gallaudet KE2¥] ENFI 51 . Toronto K& CSILE 5 &
PAS AR San Diego REE S TLIHAEAK (the Fifth Dimension) #F# — 2%
H B CSCL ARk A S B, 38 = (8 WF 78 AR 2 Sl A A F B g ARk e HE BRFE B
RESI A B S

ENFI 5t 85 7 7 — 28 f 5309 1% 750 6 i B A S =X s R 2% “CSCWrriting”
(Bruce & Rubin, 1993; Gruber, Peyton, & Bruce, 1995) F1%l+§, 7E Gallaudet 5 7E
(P ER A A  N B 2 405, B AR AR N KBRS, A e B IE
g FABTREE, T ENFI & 0 H e s 2o 24 DO 7 IS 1E -
A A BB R A B S B R B ARE . SR IE LA Ry
RE R ET SR, A EERE T NS . BA BN E
T B — BB, R — SR 2, SR LT A A 0 R e
DL ETA AP S A AT 5 R, ENFIL 58 R, ZiEiERgt s
T IE I A R Bl — AR ) B S IR
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AR B A E S E L B Toronto KE:F] Bereiter and Scardamalia FIT
AE, AT U R S B R B R SR R Y W AT (Bereiter & Bird, 1985;
Rauenbusch & Bereiter, 1991), #%at 538U/ AR I AL WT 55 3 (R GE 98 e
EBANHIFIFEENS, HREEZ —EE, Bereiter Bl Scardamalia 73 7 2 2L
EREEE TR GRS Z B, AR BCE N SRR R B
A B A 1 5 55 LY (Bereiter, 2002; Scardamalia & Bereiter, 1996), 1%
AR S 3 I AT R R T RS B ST AR B . /£ CSILE (Computer Supported
Intentional Learning Environment a2 % 1= [E 5 5 IR 518, M2
1% BE BB 4 I JIEHER T (Knowledge Forum) , A MIE I RH B2 & 2k 4
o H R A ST AL . B ENFI Project —#kK, CSILE sEE: A4 5 N AL
FHENWEE), (RN IEEEIE A R . \amanf, 75 Lk R G E
AR FAE AR, ENFI PS04 RABEEE, SO e BRI IG5 E
A, BE—H PR AR E A FIRE; M CSILE 837 AR S St i S48 5L
JR— IR AR R AR

40l CSILE Bl 7, 55 TLIRME BRat 2 i ] A0 B2 B sl 45275 (Cole, 1996) . —
PG Rockefeller KEEH) Cole AL FIZALAR | —(EERAZARFE . & HLER A
FRF1E B %= (the Laboratory of Comparative Human Cognition , LCHC)# 21|
UCSD, 5 TLIFB SR EE A0 O 21) 32 2 (2 1 5% A4 Bl B ) L A VR B 5 1) 7R
BB —E B S Rt MPTRET 7 — MBI ERIE A R B AR
REFEHIIEE (the “Maze™) FIRLE AV BRI R 2AERERE, B
a6 2 TR ARG E A28, SR 1 20E S KSR A S RS B
SRR VAR SR RE T SR )[R R 17 B € R . T8 (2R S A £ B M 5 R A DU
HEUEERAT, 4% 2 1 78 B 4 tHE ST 2 483 (Nicolopoulou & Cole, 1993) 6

18 = {7+ E—ENFL, CSILE and 5thD—HEA LA F R, R (10 5
[ P S M TR 1A, 3 — {815 58 005 P B B R B 0 A2 il B AR B
b HLAE A BRI T A s g ARy 50, AP LA A 7 4 12 4
THILH CSCL BL7E 2R

LB i 52 R 2 — Ml £ TRAT L

1983 S B8 b o AF Bl 1 — 35 32 R At R v R RE BRI 1 AR B, S
1%, H NATO BB, fEF AF] Maratea S25 75— TAEYT, &8 1989
SEAE Maratea B TAED5 2 58 Zis (22 P B A, TR 28 R 28— IR A B
BRI (65 114) LA << B J S FR ) Irp e 22 5 M 44 R R &

F—IRIER CSCL €552 1995 4E7E Indiana KCERBRME, 1% 48 (10 B PS & a5
AR BRI — K, S RlSE 1997 4EE Toronto K%, 1999 fELE Stanford A%,
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2001 ELERTRE Y Maastricht KE%, 2002 ££ Colorado K&, 2003 “ELEHR AL
Bergen K%, LLK 2005 75 & ¥ 1) g K22

H NATO BBy, £ Maratea S TAED 248, Wi 1 — 3 RCE CSCL PR

BRAE ST (1) SCRR, VUG A 5 28 /135 1F /2. Newman, Griffin, and Cole (1989)

(1] Z % i (The Construction Zone) ~ Bruffee (1993) [ 17 1EZE ( Collaborative

Learning) ~ Crook (1994) W] & M #2 52 & 19 177 1F #5 &g C Computers and the

Collaborative Excperience of 1earning) VA Bereiter (2002) W] 41 CHIF B 400
(Education and Mind in the Knowledge Age) o

BeAh, ARFZ EPTR CSCL BRI 8RR OMalley (1995)) @M L2 #9117 1F
L2 (Computer-Supported Collaborative 1 earning) ~ Koschmann (1996)] CSCL: —
1B 1) e i 2 PE i P2 BT 2§ (CSCLL: Theory and Practice of an Emerging Paradigm)
Dillenbourg (1999) W 17 /F2 & : 8415271 54K 7] (Collaborative 1 earning: Cognitive
and Computational Approaches) LA} Koschmann, Hall & Miyake (2002)[] CSCL.2:
#1555 (CSCL2: Carrying Forward the Conversation) o

1 CSCL 48 R Kluwer tARH 67 (4542 Springer HAE), H

i3t Hjﬁ)ifﬁzl-‘(Andriessen, Baker, & Suthers, 2003; Bromme, Hesse, & Spada, 2005;
Goodyear, Banks, Hodgson, & McConnell, 2004; Strijbos, Kirschner, & Martens,

2004; Wasson, Ludvigsen, & Hoppe, 2003). CSCL & 73 i SCHE L4 Rl A5 I 22 ]

R G EHE T, B2 TR 7 A, RSB ST Gonmal of
the Learning Sciences) » T & & SCHR (ARS8 BIBEIN T (Lnternational Journal of
Computer-Supported Collaborative Teaming) RIASTA 2006 BT . HEIRIE A

BRI O RN TEEELILS3E,  H AT CA8AT b o — AR AR & 2 R 1 B B LR

(Hoadley, 2005; Kienle & Wessner, 2005). 2005 £ & s e GV 8. LLAH

R T B S, R 2y 1AM IE — AL A IR ARk,

N L EZ BRI EX 5

CSCL A& fl& SH s T DL 19 (%) 45 76 B A 2808 B0 B ) T it B« Koschmann
(1996)¥8 Hi CSCL MU I sEilhn F:  (a) EASEEBhZCE. (b)) FEM
FHEH (o) B8 Logo B GE T ML A5 Latin i § — M (Logo as Latin)
R RE: PHT SRR RSB R I @ AR b T SORME S A B AR AR % e
B, PR T X EEREEARRBREZES AT RN, 2%
Papert F5R, FEIBPE Logo MERGET, B4 RGEE HMEIZME) |
(d) CSCL. (a) FEHSHFBIBUERR —FBAT AL IR, LRA 1960 FAR. E5
ZRINEMERE LMER, SEIAEAFSE S R E NIRRT,

LR TR DR B — e N AR A, B e IS AR, RIS —
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BEANAF. (b)) BEHERBRGEIERBIERNE R, TEEOE
EVEE RS0 B RE, ROV EAREE . B —WAEFIT /IR
ROTE T AN RS A R A e R A B P R, b e SCHR S E ERAS, 18
ABALE 1970 FAUFIEEAT, EHE 7RI BRI, RRIRENE
SRR U PO B I R SRR A R, WA RAT IR E. (o
1980 LN Logo FEAl & M AR, 1 — A EEM LR E ML,
FORSFELAE CEARMIR G, R0 B ERE, ERARR
B SR TRHERE /g, b an (Rl R AE U AR MR A S PR WA A The . TREsl. |
Pl SR BREAF. (4D 4E 1990 T, CSCL HUa) BIaa ¥R 70w A iy e 1
SRR/ E RGBS A P A S S, BRI A A A R
LG P AR IR, BUD R Sl L R SRR IR e, RIS
B E .

EORBE NS RSB A R, AN TR ERGE 2, B
Bb, A S AR 2 T R AR SR B AR AT P 2 B SR U
Bl A5l . AL e — RS RO A SRS B EAT A ) s KR (.
RERF SR BN T A W] B P BRZ AN LB B2 P ARBL R A « B
RFHARBGE AL EIEER], KA R R R —E N X EWAT 8 — b
B2 1) PR LA R SRS T S AR PR (g dm AR — {1 S5 ) R A e A 2
B fRtm ), DL S A AT B B IR ER B O R SUAL BRI A EL G, T
LA R . AT (AR S SR — (S BE AT FU AR, (2 RE A RE LS
SR TE FEAARR I o B A X SR

AT B e KPR B0, 2 A T 8 PR A SR S AR B 5 | L (R e, DA IR
ARENZEMHIRE A N o E CSCL SFUSRAE, % 1 AR Rl 2 16 B A\ 17
PEACERE, MARERRAZASE, Bk, SRR M OO M #05 — iR
B M B 2O T S SRR, BOR A B R B AR 4G B e — R
R DR BURIE S DR A AU B B A SR i

SRR EZ TR M B CIARGEL R, 185 2 E A A
MEIEAD REEENEN, fln: | EH WRE. fwmiE. &7
e BIIRFRIVEAS, T CSCL R &UHE W SRt R S MR &, a0 BB
REERIKI TN RE o

BEAh, CSCL BB IRIE IR AL 1528 Pl M & R 2 A I SCHR BB 2L, BB
] REAE AR H A RE IO RT SR R TR, IS AT BT, M PR SR A R
A BLYH B AL R RIR O S R T, R REREAK IR B RR IR 7T MO A S ik [m]
B, AT AEE A B L B o B B AR SR A [l G A SR A . I A
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R R B ] CH IR BB AT . B, BESE) B NBR AL,
R PR S AR T A OGS 28 | BN ) LBl A

T T O AT N 2R P O S A 5 381 S P 1 1 (R 8 il o, 352 3 ol 9T T R
TEARE R RIZ I T, 11018 L 0 1 @i 52 Bl R, Rt R T
CSCL 2 AT R

NN 2 /%2 2 Bh i) B e

KEITEH—IRIIBR4E CSCL &% L, Dillenbourg 25 A\ (1996) %A1 244 1 72
PIRTAR A 4 R 2 534

AP, RS B B LL B R B A A A B v A, ISR
AR 1970 2] 1980 B M, sBALOHEE A THELFR T,
FRANWAT A E NGRS R 2R A B B AS R, T AL & LB 1 4 e A 2
NG 5, AR R EER, . BRI, B2 iy 207,
AL O R By . e @R 2L

WEE RN TR MR, IR H R RS o VR 5 3 1 b A
A3 DAKGRIEAMARIREE NG . WFFE &l B IE (HHsK
N FEIRRRL A EFSVEE . WM G AESE) AR, I5 SRS L]
IR LA, AR A ST A A B A AR i 0 PR R P A5 2
FATIRE, B, BRI SOl b B Z L ARl (F R 4 T
a3 & B i LEB B ) T B B 9 A €. TR A
[ RSN, TEOI M LA, BT B @ERAIH LA, (p. 189,
AU T R A SR )

Dillenbourg %5 A JIT [ R A BIE 78 — 15 5 1 11 588 WSO R 2238 i Re 8 —
KA EEE AR, MR EUe BRI BOR (Biltn: 58 E sR[F E RE
A FTREIELCAF S SRIAE L HBEA R S5 MR A ], BB R
{8 BRI ST ) R S YR AR, 51 S B e 25 AR AE ROR
ZRRIBAA BRI BERSRIRCR IR, RS ER AR A P
B IR T SRR R I BB LS ROR I, T AR AL 5 e M B
FHE AR RS LB R TVAS,, A, ARS8 5 2 3 o < I b g5 A A 1B
H, MRELEiEs, 2EEHMEE T ES.

T F 7 1 52 R ) 1 T H iR, TR 28

DA 8 25 70 B B RO B A% B 53 A B 08 G & A s [ R i F A A AR TR A
15 55 (Lave, 1991) %) =88 . B2 19 19 0 590 & 37 (Scardamalia & Bereiter,
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1991) o {HJZ 38 fE R i b 5] S5 50 8 A g B IR 5T, Bl Vygotsky
(1930/1978) B 1B (P B 5, A7 Bl Ji 75 118 1) 2 35 55 B A [ 8 sl Ak 0 b (R 1A 1
LU BIR

WA Vygotsky HIRRIE, 58 AL o 1F e 5 LU AE ST 52 8 BRI AT AN 7] FR B B
R, ATl RIE (zone of proximal development) kST A&
W T RET - [ Z2 PR — R B, 38 vk 2 JRAM AN 8 IS e 0 2 1 A | 5
AT B AR R T 2, AR SR AR AR R i 2 R, R A
B T R E NS B WA S . AR BIE R R b S84 T AR, HEREL
RN o 0o B O AT I, DR R IR BRI AN RE A S 72 W VF EL Bl 2 2R
ZHENERMT

WEE M A, A ERTDIE R — ML R M E R IEE, RN T
ANBEE SR N DR RN R, M M2 N BB &G, oA
Z NEE RN E T, FTURE BB T 2o E4Em, SRR
PEREE NI RERE hAhaE ok, A mEBEA B2 E IR ria i
Rl 2FFEREEE G S LR SR MOR AR AE R I
1) s 4 T $i2 HU A (Stahl, 2006)

LB H 5 2 S 2 B 1 e T

B EE TREE AR BRI E RS 58—, EmlErES,
&y T RBUBA R R 1 — &y, 2B A B R IUARM S 2R
=, BRSO A O E A R R B, R AT AR I R B

SRR, WFFAT DS R, FEA T T R E A T N B S A
5y DR R T AR B — {8 D6 EERREOR: 2 B 1 1t e TR A M AE BBl g ST () 3
BENEM, SHEEEWHEPHEE. SCF FIE A2 R B HfE,
110 A8 1E A2 B D i R 3L . W 93 mT LA G Se fe 3 (FRAMMAB R T 7 1
H2EE NIRRT, WReitE S ERIEYIGEesE, Hlw. EsE
B, RizFEmSEE R E M RALFEREBNER, HARHEHEEWMER
o

— BBy B A5 R R AMA BT 15 (Garfinkel, 1967) %555 20 BT (Sacks, 1992;
ten Have, 1999325 1% 5T (Koschmann, Stahl, & Zemel, 2005), #4595 &
BB E R BT AR5, MRS AR REAE LA
PR AEEAR, (EEAM e AR R RS, At AP DA A 3 B R R
BEOT g RHERAR Y, — kAR, tRE IR R &SR, R & BT B
HEh 5 R R A NN (E /D LERs e BB )
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HENITIEZ T an a4 Byt 51 35 CSCL BHELERZUH SLRGT? 18 18 FE RS
T CSCLARN, #a S fi 2 ) R ss Bk

FECSCLA 238 BUR 5 KZZ HAE H
EHI B

20 B B 285 H FZ AU (Bdwin Thorndike) #8552 (quoted in
Jongich, 1968)

B — A 5 I I B i T R, o A R ME AT R S| R
IR —H, BoAAEHI, EWsL 2 BA T 2
NHORFEE), W LUEB IR SE Bk . e Ah, fESERRFEE L
BEPERAE BT, RYIARE &AM (p. 242).

BB A A ROR, S, BRI B R R A R
LSRR, (B, HEEMNE, EBOCTHURHEHE BT H R
BT E T H ARt 2 SR A 2 e 28 T I P 2 28 A T B - B 1
fE—ilg, HRIATEDEE. SAER T — 8T RSN,
WS PrAT (S E AR AT AR, BEZ sk, PrAy s AHT th Al ] LLE i
TUEBARE AL o R S IUARAK AR, #OH BHEITE 7T 2545470 5 B s (4
g AR, ARG AT I — RIS .

WEHENREEFEE A AR OB R 238 A = REARY:
B, BERIAE. RSB BT, BREARENARRE TS
TEAEN WS, B2, EEE-MEAMBEE, BEEERRKA
(Koschmann, 2002), & SSARERRIR# B, DA G 28 - Sk A7 78 H AR A i Bl s 5
WERSYE, SEEEE NGBS S A A b

R, EAATEE S ES G E S, AT EER” Rorty,
1974)—James, Dewey, Wittgenstein B Heidegger 55 N—¥$AF 145 1 45— Fd 1
AR SE RN AEAR N O A R R IR, R SRS, AP A A — A
BN TE IS AR VR LR I8 A0 B V2 e V) Hh RE YA 7R H O AR iE . CSCL
PEHIE R A G SR B 2R, DI HEE B S 208 T L R B AL, CSCL
HFER T VR AR ALt R IEAT I R G, M ARRIE A . AR &
FRE LA R B R, AL BB (Lave & Wenger, 1991)BLEE 3 1) 355
P (e.g., Hicks, 1996)fx FLIEHL 22 B R A At g B R @ . (e &5
HimRERERE N — . fEARP g R E R SRR
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RIS 38 P T AT & BB R R E B o BE(E AR, 33 R L Ay A SR
5 BLAF 7E 5 (R R A B LB

RGP R R EE & HIEZR T

CSCL wat i H 2 AliE — L DA i 2238 3 e AT IR N A . T .
BAFR YT . 18 2% 14 8 A B R B T A A R AR i A R FR R, I 2
OO T IR AR . BRI, AR, AVE R g T B R
B AEATIE S RHAT BE M DA T, B IE R AR o Py o, i 22
B2 A A B (eSS T 5 3 B0 . BEGERER ) - SRR
et (S HACOEMERRGT) « R E IR CERRREE . AR
ORER 2 BN ARG CELEaET)  olEA TH ARG GRETTFT) .« BLol
SRR ARG (23R .

WU LeBaron (2002)7E— e aTam AR P s (1. “RHECARERREEE 14 R M
FAAE”, R AR B THED . N 2R SRR, A AE, RligLt
MAEA S AR E R LR EEE, M, eMLaE gl 4 s
oo BRETJTT, EROEME A MARATEY, — BT IR AR LU AL
NZ G 1H, MEAT 22 BL3E Bl DD T BRI N 2 Bty 1 S e T A8 /E
B, B4 ER R EE P TRMA KRS, W, E2H
BRIV SD, A AR RS FATE), 8LEEh A TEM T

PRIE CSCL MR RRT, T Z AR Ty, FEACE T i i = 8 1 0 #r
—ERE. WBENERERNARAENESR, BUERDARESWRE—F

SEERRE LS, 2 R A BN s U TR B, JE AR AU AR SRR T e
CAGEM . I, FEARGRMEGE: HOR s aNe? & 7Bt RIS
PRS2 BRI S, A 75 5 A It Bt A [ 38 2 i i
REN AR SRSy, AL .

“ I R AR AT RO AR R, CRHERF 2 RPN S A R, Bl
&t 2 (Levinson, 2000; Sperber & Wilson, 1982) #1870 3£ (Rommetveit, 1974)+
FE S NJEE (Hanks, 1996)« 82 (cf. Goffman, 1974). 52168 B 7 & wR
S0 AL B 20T 9T (Garfinkel, 1967; Heritage, 1984) . 357 FI e A8 2 3 72235 1
IEE B IS AR N, B A RSV I P E R A A B, 523 AT LLE o2
NI B AT AL AR AT B (Hicks, 1996), USRI DU B M 18 7 5 o 1) kg ¢
AREpbRL 2 . EHE SRR T EBI O, FEMIF 2 RN Tk
BV), BlanOBE Rl 2 Bl B 28D S CReil 2
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Bt g b R IRV R B AN (LGRS 5 NSRBI A BR
RINEREL) | REAIEE. P8 IEDITT. A, DU A

CSCL L&A M BLERETH sy . A 7, BT B Hr 2 B an
HCRm BAREAROK, ERZR\BENMEET N EE) T RESR, I
AEATZH B R By AH S, RRETARAS b2 g T7 2 — AR AT 3 1) 50 0 5%
NHERIGA TR NMMBATHT A ZER S . R, (2
BERRTIRGT, TE A EEN TR, JARRMEN, o
BHER AT — LA BMR, e — —REHE R B IA HEE, o
AT AR 75 EAM G Pk AT S AT L 3at, 4619 58 (Koschmann e al,
2005).

CSCL 73 BZAEAET B IANH . FESINH IR, TR E 5 g7
oM A B R Ao i e e i S T B R N R . Ryt
B HCHT AT BEVE R CSCL BHR akwt, R Z el rThag: B tint S
BAER

IHEZE 1957 BT

Koschmann (2002)7Eft 2002 4 CSCL ) Z 8 i3 H ¥ CSCL 44t — 18 H A 4
SEVE R IR «

CSCL HFFC A VI7E — IR BB T 1 36 B SR T2 oy, S
BB TR0 A S A 5ER (. 18).

Yo VE B2 AL i B A A B 150 90 S 2% £ A P15 2 (Suthers, 2005) —<“fE—
ETEBI T B IR T B E . BUR A8 4 (Stahl, 2006). B AME L —
Tl H B 56 R AR, B R OE M i 2 B A EL B BT A . AR
Garfinkel UFER,  Koschmann 25 A\ (2005) E5R LA <4 & il B BT FH 1) 578
MR ERN T EEMEFG, SEENMEIEE772E (REIgTIK
BIRGEHEE) o BT M2 IS MR ISR 24 & HE TR, AP
T TR B A AR B AT e 2 B R B 2 TR

fE CSCL BT, #HAILRMEAT M Tt OB A AT, HEg Lemt 7t
HEREME A (AR SE ARS8 R, B A Lig & ik
FFREI A TR, EER RS AR AR, AT O R R . TR
b, 3E e S S B 04T 2 SRR R A BRI R, TR H 9 R LR
R Jiz 55 2 TR (Stahl, 2002)

#F 2% CSCL HF 5t O 4% 5 58 5% W] 1 18 T 8)) A AH . 32 38 1% (1) T i 8 R (for
example, Koschmann et al., 2005; Koschmann et al., 2003; Roschelle, 1996; Stahl,
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2006). Roschelle FIIMIWFTE, R B SCIRD BB S I T IE B R
AT T AR R B — AR R IR RE, AT T ARG ) 7 500 M R AR 1
WfE B . 34k, Koschmann MIWFFURE R AL S B /L0 J7 %, Bl
R /NHE AR R S — A PRI BT, S oRIE— P IAEE A

Stahl (2006) £ 5, i 7t B 2% B8P 1) = IR T 5 A 71 70 A BT 2 /)
b B LA REHIT 5 R, 7E/N B RS T DU AL e B 1k
B H 2 R RE A . A N AR B RS, W7 DASEA o BE s R I A
W, AR SO E R B 15 2 B3 B 70 & # A SR M e AR . DU
[E B8 2 o T AL AR 7L, A 5B BB RE BRI @Rk, RIERTRE
(I EREER AN . HeAh, /DR TR N BB RS S, B M. £ED
T 8 2 A 00 ik S A gt B U5 38 1 07 SNk, e AR R R
AT ATERAME” (Stahl, 2006). SRTT, N BEAS E R 2 4 5 et & i)/ BLA 2R
WEFE, AL RIS A% ORI SO 1 7 A, AT RIS B — Al B ARV I
At e BB B R FRAR, N6 AR B /N B RETE 51 S5 AL R BLAH A I L oK o
A

WEFE ARS8 . SRS A B BSRR A BN R, Pl T e AT A
FHE b s B BRI AR R, il S A A RN A, B
2SR R0 BR R E N  o  AE R  a J0  AR A RR N T e
RIS, oy o IORS AAF BEN 28 S it A R 2 AP S ] % SR B A 2
FIEEE . TARE N A Y R — R e ?

BT PT

FE CSCLAFEE T, 8 N ] A [ EL 2 320 7 A BB AT /1, Koschmann 3
CSCL SFUA SENE 1 7€ 2 AR - BUR 35 B S (AL RRE BT 5 I T e 8
R BB R T N R B B T i, W DARR, e B SR L A R
) i PR T L T 18] B I ) M i o

CSCL el (U RHY A B AL S PR R T BT 7T, el RS A e PR e -
IR A Bt e VEAT B, DR RG22, QR EUE S, et
JERZA M ER R RE PR AL A SRS S A e, ARG A TR T DUR R R
BRI SCHR: HE P RaRHEE - AEYI . R, EARHEH
B eI, R PEEENE ?

o AIELNTHEBIRN. HELTEN. BEARE S BRI, L

AT T RE, WREMER SR E: KRR RRPETH 7, B85
A A R A — F i e T AR RS 70, ER R ERZ
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SR RHE PR BT I LBV A SN G4, AR SR R R R AR
T34 1] HLEf o

o ERSAPAIEE BRI E EHE 1L (Dillenbourg, 2005). V& B K B &
WALERAS DAMREE . EIL, BERMEIE, RMEZIRRGERFER T L
VERIRCSR, BRI AH B 3 B8PS E 0V 7).

o HEMEBESIHIEA AT LA H AR M AR B B L BINE 36 B 47 5T
B, BRI R R R A R . IRIMERZIR R IE RGN AR T
FERHEIERE PR B IR RENE, DA IS ME TR RE AT IR
3 i SRR [m] JE

N % % 08 LA P 3R 40 05 206 56 B8 vl T A R 1) - Rt Bl B A BR (1
REtE, (HERHE I AR S| BUR IR E I 158 1) T B Dwyer &
Suthers, 2005). HEfEEIIE A F B, CSCL W7t ERZIK B BRI H IR Z BN
TR B, WARR S BURE R N QT IS S8 . DL anAeT 52 28 R
BEEBT A, ABRIMERG RS AR, itk—
qR, SELERLEEENE TR, HEHE TS

CSCLi % EE&RHE

CSCL H iy I =T VA . |k, fikik. BRERGT

W 2 B CSCL B FU s B8 2 B i m) 1) R 8, g2 4 % — B2 (3 IH
AR L A 488k St 114 4 i 175 15 A l:[ﬁﬁﬁ‘?(e.g., Baker & Lund, 1997; Rummel & Spada,
2005; Suthers & Hundhausen, 2003; Van Der Pol, Admiraal, & Simons, 2003;
Weinberger, Reiserer, Ertl, Fischer, & Mandl, 2005), &K Z#HF 7t 3 2 2 A
“HRASEETHC R BRI DU /ERRIESR B R WA
FEHR /NG 8, DA(EAS 3 R S THI O, R 0UVNHR T &, iR
R EG SR, B LEHE AN BT B A R R B SR R . BB AT

W 2R R e — SR E ) HLED B A B A, T AR AR RS P AT A
VI

18 R 7V H 845 (exemplified in CSCL by Koschmann et al., 2005; Koschmann et
al., 2003; exemplified in CSCL by Roschelle, 1996; Stahl, 2006) 4 2% FH > i 1A
ZEOP AT, PR B A B AL A AR R B 1S S BB R, SRR R B
BB SE R B 7 T B AR L ) IR A R N A RO, R AR
BB EOR B, ARSI — S RGP AR R R M B k), B
AT R TR 0 A, R A SO b R R S B e ATV AR T A B
SEFUBELR R ER (. —(ErEA R RN R — M E T
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SR, AR o Bt 2, A AR BRI T B RORIEAT R AL HE R
ERE, TR RN BN AN RBCRIR AL M 38R, 1R 20w i e i 3
P36 — A B B A (T ST A BT B A

B0 R IR B e 43 i 7 TXBE 2R 1S FH ek B T R 2R R 17
EEE — B4 R 2 S T, (RE WA ZRETA R CSCLIF
JERZEAR R ERA, TR R 1 2% B e A AR SR A B 9 07
£ (Johnson & Onwuegbuzie, 2004). F R AT BT A LR AR Z R, (H2
% LR LR A2, AT DA B AR Q0T 52 ZE B o pr PR A5 45 5 DA
JoRE Bt i B A I D7 VR AR B — B T R AR ). S B,
PEHmls BT HO A il Re, B 30y PR AU BB R 1 oy 2, B
SIMTARFEIRE . AR R A B FU By, IRIMBZIR LB RS . BT
WENTIRE. DL EEIHEE E’Jﬁg/@%]:ﬁz%%t(as in Cakir, Xhafa, Zhou, &
Stahl, 2005; as in Donmez, Rose, Stegmann, Weinberger, & Fischer, 2005); [Fl R,
BEio b, 2208 A5 RIS DL R dm b BT B0 S5 0T VR ERA A IR B, DA
B IR 73 BT R S A B g SR R A I RO AR AR, MBS LR AEAE IS LU A T 1)
AT (as in Zemel, Xhafa, & Stahl, 2005).

JRARGHEE ] 27 Fischer & Ostwald (2005), Lingnau 2% (2003) and Guzdial
5 (1997) . EEAEATR . JRIERMEIEE. DR BB
N> ZHBEEIE T, GRETEUA R F0E AN b o R L A 2
B AE 0 N 29 B o Al APT BRI ST R 6 AE BRI, T AT BE 2 “quisitive”
(Goldman, Crosby, & Shea, 2004)——H 4 J@ VEBRA A\ PE. FESR M T, 16
B F AL ARSI, GBS MTIAT R ASE), IR IR R AR
FTIITTRE . B PRB RSN EEUE AUREVE R, RIS SRR A A
RS T AR E S AT R . AT T ST RIECUR R ERE 2
AR A, DA H B Rt O N & S it v, SRR SRR A e B R
AR EANNIETTHE, AR 8 R A ARy, 858 Bk il e B 22 2 11
BEE I, IR R R AT 858 B /e N an el LA [R] 1 77 Ah A 1A E BB 1%
B 7 V2 B 1 B G AR s B A R 7 VR B )RR AT IR AT R 5, R IS B — A SO R
&1 H BB 758 B3 AE Button & Dourish, 1996) .

RR TR ) — TR PR AME A e a0 SR FRAPT BV AR 4R B2 35 3 W g
ARCERERGT, AR AT R e N B 2 B ] UK REAT 05 1 451
To SR, AR ER —EAFAER R IT GEEINRE: RECH B8 A
FERD) R E TR B AR B GEENRE: R R B AT
BETS) o —(EADREAE BOREZE H A 1B Re AT AR B A, (HE DR I
B, MEARLZY). MIREA LRSI/ RIEBILE, BARAER)
(2 A R B R ILIE N, Z AR A BRAPTAE AR BT T IR ATE T
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SRR AR, RN ANE R BT R T A . BESR B 4 N TE T LY D)
I JTVEAE MR L1l 7 1% A8, AT 2 AT 37 4 Ay i g 5 A 1 T TR 11l 2R
TR 1 BUR MR R IR A IR BRI T . A BT B 17
VRO i 2 — LORRE A G A AR IO 1, 8 R 5 1B B R AR AL SR IR 1K TR
B, AEAS BT A 2 FIE S A AR Y TS R IR S A I A R
SRR RESRE . AT, RIMTEERERBEOIE, ERMEAZEEK
HEPRLR, WERTERINSEEMS, A HAMEM R BT 6 C a8
g plan, S BEETE, EAS/NHEERE P S B RE R T AN I
(Whitworth, Gallupe, & McQueen, 2000), f FLi&—fEIEEEY, AI@HF g
RE B A1 38 A 0 A5 2 B L P e P 00

CSCLAR KRBT FLI7

TAMCEE S| CSCLAF T ZH IR EZ B H B2 F R B 70 AL 245 5
BOE. BPTEREGIS R E, HRRA S RAFEKO T, HER
SRTOTIE . RBURAG . TEEEGE . BURHE G SRR AN F O BLR . A 2R
A, OB E G 5 . CSCL 2B PRaE BT ) 221, o
VAL — Lo B SR FF A O 2] (B2 BB S SHt g, sl
BB RS AR B i B CSCL AWM 73 BURHIR UL R, B4 Sfard (1998) 7 8
WU R CSCL HEH A B (528 gy, B 2B H A 122 8 gy B4
B4R S 2 B N GEAAAE RS T B B AR RIE T AL R 2 BB IR B B 2R
WD 2 BB E B . M Lipponen (2004)HR4% Bereiter (2002) B Engestrém
(1987) ARV, ASINEE = EE 0. RNaH8 s BB B RN s A B
FEWELIE A . A, ¥ CSCLHEGw. ik, SRR EERNS,
R E R AR B R SR SUE A A S . WEF IR Sfard
R — —CSCL H A& K — L8 F A A IR, (H R TR G A8 Rk 1 -
ARG 7] SE A BRSO ER), S RTRERY

CSCL HIBTFUTNE SR PR B ik BB R B Z [ =20 KT,
ESRIS LT IR R A AR B AR B [ TR A, (HIEMUA R L
FIREAEA I e b % AL, SR BB — RS AR 2. ANFE
W FCE A WAL R — 5T 3 NS AR AT, RIS R R 7T SR 7k E2,
BRI T BB AR AT A R S ERIER NS ERka P8
WAEAT Ry — B BRI, R ROUDE SRS W E R PR EZ 2 L FE
BURRERYE s T S B AT B B e R R R R R S A AT RE . R T
IRRIL, CSCL B B 5 i 2 T RE B 46 M L6 ey 4t AR B FRy T 7 S Jk
I I TR 2 AK 3 TH (Fischer & Granoo, 1995); 18 R 7w il Ak &
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RS BRI FIEE T, BT IUR & A B R AR R B
a2 R R AR SR APAN R A T IS B T E A AT IEE R R T RE
BIBTR A HITNES,, RS Tk A B R B B i, filtm, B3
firt o B s o BB RCET RO B RIS SR, P B R R M ik B
TR SCRIRMIFE H QR RTS8,

CSCL WF U R —E AR R A, B i 377 sABLEfR & CSCL 2
At T B, AR B SRE SR 2 W R NE T B CSCLA
WEARE R S PP AT VI AR J5i%. BEIIRE, CSCL T REBAT LA
T H A BRI R R TR e E BRI AT, R MR T
RS BRI, DMESTRIGIESE . A 9k CSCL I S tinff: B A
HIS R T EE, DUREEEMN A LERR R R iR L, TR
ANEE . d8—RIER A A CSCL S| & 1 B RR AL B 75 : 5, 1)
FEH S NBH U
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7. Romanian Translation

Invatarea colaborativa sprijinita de calculator: O
perspectiva istorica

Gerry Stahl, Timothy Koschmann, Dan Suthers
Traducere de Traian Rebedea, revazuta de Stefan Trausan-
Matu

inv:i'garea colaborativi sprijinitd de calculator (,,Computer-supported collaborative learning”,
in englezd — CSCL) este o ramuri aparuta in stiinta invatirii, preocupati cu studierea
modului in care oamenii pot sa invete impreuna cu ajutorul calculatoarelor. Dupi cum
vom vedea in acest eseu, aceastd afirmatie simpli poate ascunde o complexitate
considerabila. Interactiunea dintre invitare si tehnologie se dovedeste a fi destul de
complexa. Includerea colaboririi, a medierii pe baza calculatorului §i a educatiei la
distantd a pus intr-o noud lumina Insasi notiunea de invitare si a ridicat semne de
intrebare asupra celor mai importante supozitii legate de studierea ei. Precum multe
alte domenii active de cercetare stiintifica, CSCL are o relatie complexi cu discipline
bine stabilite, evolueaza in directii ce sunt greu de identificat si include contributii
importante care par incompatibile. Domeniul CSCL are un lung istoric de controverse
in legatura cu teoriile, domeniile si definitia sa. In plus, este important ca CSCL s fie
priviti ca o viziune asupra posibilititilor pe care le ascund calculatoarele §i asupra
directiilor de cercetare ce ar trebui urmate, mai degraba decat un grup bine stabilit de
practici de laborator si de predare acceptate la scard largd. Vom incepe cu prezentarea
unor interpretiri raspandite ale principiilor CSCL, urmand si descoperim treptat
natura sa mai complexd. Vom trece in revistd dezvoltarea istorica a CSCL si vom oferi
perspectivele noastre asupra viitorului sau.

CSCL in educatie

Ca studiu al unor forme particulare de invatare, CSCL este strans legat de educatie.
Sunt considerate toate formele de educatie de la gradinitd pana la studii post-absolvire,
precum si educatia neoficiald, precum muzeele. Calculatoarele au devenit importante
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in acest domeniu, districtele scolare si politicienii din intreaga lume stabilind drept
obiectiv cresterea accesului la calculatoare si Internet al elevilor si studentilor. De
asemenea, ideea Incurajarii studentilor si invete in grupuri mici a devenit din ce in ce
mai accentuata in cadrul stiintelor extinse ale invatirii. Totusi, abilitatea de a combina
aceste doud idei (ajutorul oferit de calculator si invitarea colaborativa, sau tehnologia
si educatia) pentru a imbunatiti procesul de invatare rimane o provocare pe care
CSCL 1si propune sd o rezolve.

Calculatoarele si educatia

Prezenta calculatoarelor in sala de clasd este privita adeseori cu scepticism. Ele sunt
privite de critici drept plictisitoare si antisociale, un paradis pentru tocilari si o
modalitate mecanica, inumana de invatare. CSCL este bazat exact pe imaginea opusa:
ea propune dezvoltarea de programe si aplicatii noi ce aduc studentii impreuna si care
pot oferi activititi creative de explorare intelectuala i interactiune sociala.

CSCL a apdrut in anii 1990 ca o reactie la programele de calculator care fortau studentii
sa invete ca indivizi izolati. Potentialul captivant al Internetului de a conecta oamenii
in moduri inovatoare au oferit un stimul pentru cercetarea in domeniul CSCL. Pe
mdsura dezvoltarii CSCL, au devenit din ce in ce mai vizibile bariere neprevizute in
proiectarea, diseminarea si folosirea avantajoasa a programelor educationale inovative.
Era nevoie de o transformare a intregului concept de invitare, incluzand modificari
majore in educatie, predare si in a fi student.

Invitimant electronic (e-invitimant) la o distanti

CSCL este de multe ori inclus in e-invatimant, adica organizarea instruirii cu ajutorul
retelelor de calculatoare. E-invatimantul este motivat de prea multe ori de citre o
credinta naivi ca suportul de curs predat in sala de clasa poate fi digitizat si diseminat
unui numar mare de studenti, cu un grad redus de implicare a profesorilor si cu alte
costuri scdzute, precum costul spatiilor de curs sau al transportului. Aceastd
perspectivd prezintd mai multe probleme.

In primul rand, postarea continutului cursului, precum slide-uri, materiale text si
video, pur si simplu nu este suficientd pentru o instruire satisfacitoare. Continutul
acesta poate furniza resurse importante pentru studenti, dupa cum manualele au ficut-
o intotdeauna, dar sunt eficiente numai intr-un context motivational §i interactiv mai
mare.

In al doilea rand, predarea online necesitd cel putin acelasi efort ca §i predarea intr-o
sald de clasa din partea profesorilor. Acestia trebuie nu doar si pregateasca materiale
si sd le facd disponibile pe calculator, ci trebuie sd si motiveze si sa ghideze fiecare
student, printr-o interactiune continui si un simt de prezenti sociald. Desi predarea
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online le permite studentilor din intreaga lume si participe la cursuri i le permite
profesorilor si lucreze din orice loc ce are conexiune la Internet, ea necesita de obicei
o crestere semnificativa a efortului depus de profesor pentru fiecare student.

In al treilea rAnd, CSCL accentueazi colaborarea i intre studentj, astfel incat acestia nu
reactioneazd in izolare la materialele postate. Invitarea are loc mai ales prin
lnteracpunea intre studenp. Acestia 1 invatd prin exprimarea intrebarilor si urmdrirea
ideilor impreund, invitandu-se unul pe celilalt si observind cum invata ceilalti.
Polosirea calculatoarelor pentru a obtine aceasti colaborare este o componenti
centrald a abordarii CSCL a e-invitimantului. Stimularea i sustinerea interactiunii
productive intre studenti este greu de realizat, necesitaind o atenta planificare,
coordonare si implementare a programei analitice, pedagogiei si tehnologiei.

In al patrulea rind, CSCL este preocupat si de colaborarea fati-in-fati (F2F). Invitarea
sprijinitd de calculator nu este legata intotdeauna de comunicarea online. De exemplu,
folosirea calculatorului poate sd ia forma unei simuldri pe calculator a unui model
stiintific sau a unei reprezentiri interactive distribuite. In acest caz, colaborarea se
axeaza pe constructia si explorarea simularii sau reprezentarii. Alternativ, un grup de
studenti poate folosi calculatorul pentru navigarea prin informatia de pe Internet i sa
discute, si dezbata, si adune informatiile si si prezinte datele gasite colaborativ.
Sustinerea calculatoarelor in cadrul invitarii poate lua forma unei interactiuni distante
sau F2F | sincrone sau asincrone.

Invatare cooperativa in grupuri

Studiul invatarii in cadrul grupurilor a demarat cu mult inainte de aparitia CSCL.
Incepand dinainte de anii 1960, inainte de avantul retelelor de calculatoare personale,
cercetitorii din educatie au intreprins investigatii importante asupra Invatrii
cooperative. Cercetirile asupra grupurilor mici are a istorie si mai indelungatd in cadrul
psihologiei sociale.

Pentru a distinge CSCL de aceste investigatii anterioare asupra invatarii in grupuri,
este util sa facem deosebirea intre invitarea cooperativd si cea colaborativa. Intr-o discutie
detaliatd despre aceastd deosebire, Dillenbourg (1999a) a definit-o, in ansamblu, dupa
cum urmeazai:

"In cooperare, partenerii isi Impart munca, rezolva sub-sarcinile
individual si apoi asambleaza rezultatele partiale pentru a forma
rezultatul final. In colaborare, partenerii chiar lucreaza 'impreuna’."

(p- 8)
Apoi, el a ficut o referire la definitia colaborarii din Roschelle & Teasley (1995):

"Acest capitol prezintd un studiu de caz destinat sd exemplifice
folosirea calculatorului ca o unealtd cognitiva pentru invatarea ce
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are loc social. Investigdm o activitate sociald deosebit de
importantd: constructia colaborativa a cunogtintelor despre
modalitatile noi de rezolvare a problemelor. Colaborarea este un
proces prin care indivizii negociaza si impartasesc intelesuri
relevante pentru sarcina rezolvarii problemei aflate in discutie...
Colaborarea este o activitate coordonata si sincrona, ce este
rezultatul unei incercari continue de a construi si mentine o
conceptie impdartasita a problemei." (p. 70, sublinierea noastrd)

Pentru un cercetator in domeniul invatirii, acesta este un contrast evident. in
cooperare, Invitarea este facutd de catre indivizi, care apoi contribuie cu rezultatele
lor individuale §i prezinta colectia de rezultate individuale ca produsul lor de grup.
inv;i'garea in grupuri cooperative este vazutd ca un act individual si, din acest motiv,
poate fi studiat folosind conceptele si metodele traditionale de cercetare educationala
si psihologica.

Pe de alta parte, in caracterizarea colaborarii din Roschelle & Teasley, invitarea este
un act social, prin construirea colaborativia a cunostintelor. Desigur, indivizii sunt
implicati in aceasta ca membri ai grupului, dar activititile in care sunt implicati nu sunt
activitati de Invitare individuald, ci interactiuni in grup, precum negocierea si
partajarea. Participantii nu-si vor desfisura activitatea individual, ci raman angrenati
intr-o sarcind comuna (partajatd) ce este construitd si intretinuta de §i pentru grup ca
un intreg. Negocierea colaborativd si partajarea sociala a intelesurilor grupului —
fenomen central al colaboririi — nu pot fi studiate folosind metode de psihologie
traditionala.

Colaborarea si invatarea individuala

Dupa cum am vazut anterior, invitarea colaborativa considera indivizii ca membri ai
unui grup, dar implica, de asemenea, fenomene precum negocierea sau partajarea
intelesurilor — inclusiv construirea §i intretinerea conceptelor de sarcini — ce sunt
realizate interactiv in procesele de grup. Invitarea colaborativi implici invitarea
individuald, dar nu este reductibildi la ea. Relatia dintre perspectiva invatirii
colaborative ca un proces de grup si a celei contrard, ce o prezinti ca o agregare a
schimbarii individuale este o tensiune ce std chiar la baza CSCL.

Studiile anterioare referitoare la invitarea in cadrul grupurilor au tratat invitarea ca pe
un proces fundamental individual. Faptul ca indivizii lucrau in grupuri era considerat
ca o variabild de context ce influenta invatarea individuala. in CSCL ins4, invitarea
este analizatd si ca un proces de grup, este necesard analiza invatarii atat la nivel de
individ, cat i la nivel de grup. Acest fapt face din metodologia CSCL ceva unic, dupa
cum vom vedea mali tarziu In cadrul acestui capito.
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Existd pareri conform carora CSCL a aparut ca o reactie la incercirile anterioare de
utilizare a tehnologiei in educatie si la abordidrile anterioare de intelegere a
fenomenului colaborativ folosind metode traditionale din stiintele invitarii. Stiintele
invitdrii ca intreg si-au modificat obiectivele de la viziunea Ingusti a invatirii
individuale la incorporarea atat a invatarii individuale, cat si a celei de grup, iar evolutia
CSCL a evoluat In paralel cu aceastd miscare.

Evolutia istorica a CSCL
Inceputurile

Trei proiecte avangardiste - proiectul ENFI al Universititii Gallaudet, proiectul
CSILE al Universitatii din Toronto si proiectul ,,A Cincea Dimensiune” al
Universitatii din California la San Diego - au fost premergatoare pentru ceea ce
ulterior va avea sa devind domeniul CSCL. Toate cele trei proiecte includeau
explorarea modalititilor de utilizare a tehnologiei pentru imbunitatirea Invatarii
abilitatilor de a citi si scrie.

Proiectul ENFI a generat unul dintre primele exemple de programe pentru
compunerea asistatd de calculator sau "CSCWriting" (Bruce & Robin, 1993; Gruber,
Peyton & Bruce, 1995). Studentii de la Gallaudet sunt surzi sau au alte dificultiti de
auz; multi dintre acestia au deficiente In comunicarea scrisa la momentul inscrierii lor
la facultate. Scopul proiectului ENFI a fost de a incuraja studentii sa scrie folosind
modalitati noi: se prezintd studentilor ideea de a scrie cu o 'voce' si de a scrie avand o
anumita audientd in minte. Tehnologiile dezvoltate, desi avansate pentru acea
perioadd, pot pirea rudimentare conform standardelor din zilele noastre. S-au
construit sali de clasa speciale in care bancile cu calculatoare erau aranjate intr-un cerc.
A fost dezvoltat un program de calculator, asemanator programelor chat de astizi,
pentru a permite studentilor si instructorului lor sa poarte discutii mediate de text.
Tehnologia dezvoltatd in cadrul proiectului ENFI a fost conceputi pentru a sprijini o
noui forma de creare de intelesuri prin furnizarea unui mediu nou pentru comunicarea
textuala.

Un alt proiect timpuriu care a influentat domeniul CSCL a fost intreprins de citre
Bereiter si Scardamalia la Universitatea din Toronfo. Ei erau Ingrijorati cd invitarea in
scoali este de obicei superficiald si slab motivata. Invatarea ce are loc in salile de clasa
este pusi In antiteza cu invatarea din cadrul "comunitatilor ce construiesc cunostinte”
(Bereiter, 2002; Scardamalia & Bereiter, 1999), precum comunititile de savanti ce se
dezvolta in jurul problemelor de cercetare. In cadrul proiectului CSILE (Computer
Supported Intentional Learning Environment - Mediul de invatare planuitd sprijinita
de calculator), cunoscut mai tarziu ca Forumul Cunostintelor (Knowledge Forum), au
fost dezvoltate tehnologii si pedagogii pentru restructurarea salilor de clasd sub forma
de comunitdti ce construiesc cunostinte. Intocmai ca proiectul ENFI, CSILE a
incercat sa faca scrierea mai plina de inteles prin implicarea studentilor in producerea
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comuni a textelor. Totusi, textele produse in cadrul fiecirui proiect au fost destul de
diferite. Textele ENFI au fost conversationale; ele erau produse spontan si, in general,
nu erau pastrate dupd terminarea unei ore de clasid. Pe de altd parte, textele CSILE
erau arhivate, precum literatura conventionald scrisa de savanti.

La fel cain cazul CSILE, proiectul ,,A Cincea Dimensiune” (5thD) a inceput cu scopul
de a imbunatati calititile necesare pentru nivelul citirii (Cole, 1996). A debutat cu un
program dupd orele de scoali organizat de Cole si colegii sii la Universitatea
Rockefeller. Cand Laboratorul de Cognitie Umana Comparati (Laboratory of
Comparative Human Cognition - LCHC) s-a mutat la UCSD, proiectul 5thD a fost
dezvoltat intr-un sistem integrat de activititi, bazate in majoritate pe calculator, alese
pentru a imbunatiti calititile studentilor necesare citirii §i rezolvirii de probleme.
"Labirintul", un joc din clasa celor ce folosesc piese si o tabld premarcati, cu incaperi
diferite reprezentand activititi specifice, a fost introdus ca un mecanism pentru
monitorizarea progresului studentilor si coordonarea participirii in cadrul proiectului.
Munca studentilor era evaluatd de participanti mai pregatiti si de studenti voluntari de
la Scoala de Educatie. Initial, programul a fost implementat in patru locatii din San
Diego, dar a fost extins pand la urma in mai multe locatii din lume (Nicolopoulou &
Cole, 1993).

Toate aceste proiecte - ENFI, CSILE si 5thD - au impartisit scopul de a face
instruirea mai orientatd spre crearea de intelesuri. Toate trei s-au orientat spre
calculator si tehnologii ale informatiei pentru a atinge acest scop si toate trei au
introdus forme noi de activitati organizate social in cadrul instruirii. In acest fel, ele au
constituit fundatia aparitiei ulterioare a CSCL.

De la conferinte la 0 comunitate globala

In 1983, un atelier de lucru (,,workshop”, in englezd) cu subiectul "rezolvarea comuni
a problemelor si microcalculatoarele” a avut loc la San Diego. Sase ani mai tarziu, un
seminar sponsorizat de NATO a avut loc la Maratea, Italia. Seminarul din 1989 de la
Maratea este considerat de multi ca momentul ce marcheazi nagterea domeniului,
deoarece a fost prima adunare publica i internationala care a folosit termenul de
"invitare colaborativa sprijinitd de calculator" in titlulatura sa. Prima conferinta CSCL
a fost organizata la Universitatea din Indiana la sfarsitul lui 1995. Intalnirile
internationale anuale ulterioare avut loc cel putin bianual, cu conferinte la
Universitatea din Toronto in 1997, Universitatea Stanford in 1999, Universitatea
Maastricht din Olanda in 2001, Universitatea din Colorado in 2002, Universitatea din
Bergen in Norvegia in 2003 si Universitatea Nationald Centrald din Taiwan in 2005.

O literatura specializatd documentand teoria si cercetarea in domeniul CSCL a fost
dezvoltata de la seminarul sponsorizat de NATO de la Maratea. Patru dintre cele mai
influente monografii sunt: Newman, Griffin and Cole (1989) Zona de constructie, Brutee
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(1993) Invétarea colaborativi, Crook (1994) Calculatoarele i experienta colaborativa a invitirii
si Bereiter (2002) Educatia si Mintea in Epoca Cunoagteri.

In plus, au fost si citeva colectii editate care se concentreaza in special asupra cercetarii
in domeniul CSCL: O’Malley (1995) Invitarea colaborativi sprijinitd de  calenlator,
Koschmann (1996b) CSCL: Teoria §i practica unei paradigme in curs de dezvoltare,
Dillenbourg  (1999b) Invétarea  colaborativd:  Abordairi cognitive §i  computationale, s
Koschmann, Hall & Miyake (2002) CSCL2: Continnarea Conversaties.

O serie de cirti despre CSCL, publicatd de Kluwer (acum Springer) include cinci
volume pand in acest moment (Andriessen, Baker, & Suthers, 2003; Bromme, Hesse,
& Spada, 2005; Goodyear s colab., 2004; Strijbos, Kirschner, & Martens, 2004;
Wasson, Ludvigsen, & Hoppe, 2003). Lucririle prezentate la conferintele CSCL au
fost principalul vehicul pentru publicatiile din domeniu. Cateva jurnale au avut de
asemenea un rol ajutitor, in special Revista Stintelor Invitarii (Journal of the 1earning
Sciences, in engleza). O Revistd internationald a invdtdirii colaborative sprijinite de calculator
(International Journal of Computer-Supported Collaborative 1earning, in engleza) va fi
publicati din 2006. Desi comunitatea a fost concentratd in Europa de Vest si in
America de Nord in primii ani, ea a evoluat Intr-o prezenti internationald destul de
bine distribuita (Hoadley, 2005; Kienle & Wessner, 2005). Conferinta din Taiwan din
2005 si infiintarea noii reviste internationale au fost planificate pentru a face
comunitatea globald pe deplin.

De la inteligenta artificiala la sprijinirea colaborarii

Domeniul CSCL poate fi pus in opozitie cu abordarile anterioare pentru folosirea
calculatoarelor In educatie. Koschmann (1996a) a identificat urmatoarea secventa
istorici de aborddri: (a) instructia asistati de calculator (computer-assisted
instruction, In engleza), (b) sisteme inteligente de tip meditator (intelligent tutoring
systems, in engleza), (c) Logo ca Latind, (d) CSCL. (a) Instructia asistatd de calculator
era o abordare behavioristd care a dominat primii ani ai aplicatiilor educationale pe
calculator, incepand din anii ‘60. Se considera ca invitarea este memorarea faptelor.
Domenii de cunostinte erau descompuse in fapte elementare care erau prezentate
studentilor intr-o secventd logicd, prin instructie si exercitii computerizate.
Numeroase aplicatii de calculator comerciale continud sa aplice aceasta abordare. (b)
Sistemele inteligente de tip meditator erau bazate pe o filosofie cognitivd care analiza
invitarea studentilor in legaturd cu modele mentale si posibile reprezentiri mentale
gresite. Ei respingeau perspectiva behavioristd conform cireia invatarea putea fi
sprijinitd fird vreo preocupare in legaturi cu felul in care studentii isi reprezentau si
procesau cunostintele. In anii 1970, aceasti abordare a fost consideratd deosebit de
promititoare deoarece genera modele computerizate ale intelegerii studentului, iar
apoi riaspundeau la actiunile studentului bazindu-se pe aparitia unor greseli tipice
identificate In modelele mentale ale studentului. (c) Eforturile tipice anilor 1980,
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rezumate de predarea limbajului de programare Logo, au preferat o abordare
constructivistd, sustinand cd studentii trebuie sa-si construiasca singuri cunostintele.
Aceasta abordare asigura medii stimulante pentru ca studentii sd le exploreze si, astfel,
sa descopere puterea rationamentelor ilustrate de constructe de programare: functii,
subrutine, bucle, variabile, recurente, etc. (d) Pe la mijlocul anilor 1990, abordarile
CSCL au inceput sa exploreze felul in care calculatoarele puteau uni studentii intr-o
invitare colaborativa in grupuri mici si in comunitati de invatare. Motivate fiind de
teoriile sociale constructiviste si dialogice, aceste eforturi au Incercat sd asigure si sd
sprijine oportunititi pentru ca studentii si invete impreuna prin discurs directionat
care va duce la construirea de cunostinte partajate.

La vremea cand calculatoarele mari (mainframe) au devenit disponibile pentru folosirea
in scoli, iar microcalculatoarele au inceput si apard, inteligenta artificiald (IA) era
aproape de apogeul popularitatii sale. Astfel, era normal ca inginerii din domeniul
calculatoarele interesati in aplicatiile educationale ale tehnologiei calculatoarelor sa fie
atragi de promisiunile stimulante ale IA. IA consta in aplicatii pe calculator care imita
indeaproape comportamente care ar putea fi considerate inteligente daca ar fi facute
de o persoand (de exemplu, a juca sah luand In considerare avantajele si dezavantajele
secventelor alternative de mutdri admise). Sistemele inteligente de educatie sunt un
prim exemplu de inteligenta artificiald, deoarece imita actiunile meditatorului uman,
asigurand raspunsuri la datele introduse de studenti (de exemplu, pasii detaliati pentru
rezolvarea unel probleme de matematicd) prin analiza strategiei studentului de
rezolvare a problemei si oferirea de sfaturi, prin compararea actiunilor efectuate de
studenti cu modele programate de intelegere corectd sau gresitd. Aceasta rimane o
arie de cercetare activa din stiinte invitarii, dar este limitata la domenii ale cunoagterii
in care modelele mentale pot fi definite algoritmic.

In forma sa cea mai ambitioasa, abordarea IA a dorit sd foloseasci calculatorul pentru
a indeplini unele functii didacticAe sau de ghidare care, altfel, ar necesita interventia si
timpul unui profesor uman. In CSCL, centrul invatirii este pe invitarea prin
colaborare cu alti studenti mai degraba decat direct cu profesorul. De aceea, rolul
calculatorului se schimba de la furnizarea instruirii — sub forma faptelor din instruirea
asistatd de calculator, ori sub forma rispunsurilor oferite de sistemele inteligente de
tip meditator — citre sprijinirea colaboririi prin furnizarea unor medii de comunicatie
si a unei platforme pentru interactiunea productiva a studentilor.

Forma primara prin care calculatorul (de exemplu, reteaua de calculatoare, conectate
tipic pe Internet) sprijind colaborarea este funizarea unui mediu de comunicatie.
Acesta poate lua forma postei electronice, chat-ului, forumurilor de discutie,
videoconferintelor, mesageriei instante, etc. Sistemele CSCL oferd, de obicei, o
combinatie a catorva medii de comunicare si le adaugi o functionalitate speciala.

In plus, mediile software CSCL oferd diferite forme de suport pedagogic sau
platforme pentru invitarea colaborativi. Acestea pot fi implementate prin mecanisme
computationale destul de complicate, incluzand technici de IA. Ele pot oferi imagini
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alternative despre discutiile purtate intre studenti si despre informatia partajati
aparutd. Ele pot oferi reactii inverse (feedback), posibil bazate pe un model al
investigirii grupului. Ele pot sprijini sociabilitatea prin monitorizarea modelelor de
interactiune si oferirea de reactii inverse (feedback) citre studenti. In cele mai multe
cazuri, rolul calculatorului este secundar procesului de colaborare interpersonald
dintre studenti (si, adeseori, profesor, meditator sau mentor). Aplicatiile sunt
proiectate pentru a sprijini, nu pentru a inlocui, aceste procese umane, de grup.

Aceasta schimbare de directie de la modelele cognitiei individuale la srijinul pentru
grupuri colaborative a avut implicatii enorme atit pentru concentrarea, cat si pentru
metodele cercetarii in domeniul invatarii. Acceptarea graduald §i extinderea acestor
implicatii au definit evolutia domeniului CSCL.

De la indivizi la grupuri interactive

Aproximativ la vremea primei conferinte bianuale CSCL, Dillenbourg si colab. (1996)
au analizat evolutia cercetdrilor in domeniul invatarii colaborative dupa cum urmeaza.

,»1imp de multi ani, teoriile despre Invatarea colaborativd au avut
tendinta de a se concentra asupra functionarii individului in cadrul
unui grup. Aceasta reflecta o pozitie care a fost dominantd atat n
psihologia cognitiva, cat si in inteligenta artificiala, n anii 1970 si
la inceputul anilor 1980, in care cognitia era vazuta ca un produs al
procesdrilor individuale de informatie si in care contextul
interactiunii sociale era vazut mai mult ca un fundal al activitatii
individuale decat un obiectiv de cercetare. Mai recent, grupul in
sine a devenit unitatea de analiza si centrul de atentie s-a mutat
catre proprietati ale interactiunii manifestate, construite social.

In termeni de cercetare empirica, scopul initial a fost si se
stabileasca daca si in ce circumstante invatarea colaborativa este
mai eficientd decat invatarea individuala. Cercetatorii au controlat
cateva variabile independente (dimensiunea grupului, componenta
grupului, natura sarcinii, mediul de comunicare, s.a.md.). Cu toate
acestea, aceste variabile au interactionat unele cu altele in asa fel
incat a fost imposibil sd se stabileasca legaturi cauzale Intre
conditiile si efectele colaborarii. Prin urmare, studiile empirice au
inceput recent sd se concentreze mai pufin asupra stabilirii
parametrilor pentru o colaborare eficienta $i mai mult pe
incercarea de a intelege rolul pe care aceste variabile il joacad in
medierea interactiunii. Aceasta trecere la un raport orientat pe
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proces necesitd noi instrumente pentru analizarea §i modelarea
interactiunilor. (p. 189, accentuare adaugata de noi)

Cercetirile trecute in revistd de Dillenbourg si colaboratorii - care studiau efectele
manipularii variabilelor colaborarii asupra masuritorilor invatarii individuale - nu au
produs rezultate clare. Efectele a unir variable cum ar fi ce sex au participantii sau al
compozitiei grupului (de exemplu, nivele de competenta eterogene sau omogene) ar
putea fi cu totul diferite la diverse varste, in domenii variate, cu profesori diferiti,
s.a.m.d, ceea ce nu numai ca a incilcat presupunerile metodologice de independenta
a variabilelor, dar a si dus la nedumeriri legate de felul in care se intelege ceea ce se
afld in spatele efectelor. A intelege ce se afld in spatele efectelor inseamna a intelege
in oarecare detaliu ceea ce se intampla in interactiunile de grup ce cauzeazi aceste
efecte. Aceasta intelegere, la randul sdu, necesitd dezvoltarea metodologiilor pentru
analizarea §i interpretarea interactiunilor de grup asa cum sunt ele. Concentrarea nu
se mai afld asupra ce se petrece in ,,capul” diferitilor indivizi ce invata, ci asupra celor
ce se petrec intre ei in timpul interactiunilor.

De la reprezentari mentale la formarea de inteles in
interactiuni

Trecerea la grup ca unitate de analiza a coincis cu concentrarea asupra comunitatii ca
agent al Invatarii situate (,situated learning”, in engleza - Lave, 1991) sau asupra
construirii cunoasterii colaborative (Scardamalia & Bereiter, 1991). Se cerea insa si
elaborarea unei teorii sociale a mintii, precum cea schitati de Vygotsky (1930/1978),
care ar fi putut clarifica relatia dintre elevii individuali si invatarea colaborativa in
grupuri si comunitati.

Conform lui Vygotsky, elevii individuali au capacititi de dezvoltare diferite in situatii
collaborative fatd de atunci cand lucreaza singuri. Conceptul siu al “zonei proximale
de dezvoltare” este definit ca o masura a diferentei dintre aceste doud capacitati. Ceea
ce Inseamna ¢4 nu se poate masura Invitarea - nici chiar invatarea individuala - care
are loc in situatii colaborative prin folosirea pre- si post-testelor care masoara
capacititile indivizilor cand acestia lucreazd singuri. Pentru a intelege ceea ce se
petrece in timpul invitarii colaborative, nu ne este de ajutor descrierea in teorie a
modelelor mentale din interiorul mintii indivizilor, deoarece aceasta nu clarifica
formarea intelesului impartasit ce are loc in timpul interactiunilor colaborative.

Colaborarea este In primul rand conceptualizati ca un process de construire a
intelesurilor impirtasite. Formarea de inteles nu este considerata a fi expresia unor
reprezentiri mentale ale participantilor individuali, ci o reusitd interactionala.
Formarea de inteles poate fi analizata ca avand loc in variate secvente de enunturi sau
mesaje a unor participanti multipli. Intelesul nu poate fi atribuit unor enunturi
individuale ale unor studenti individuali deoarece intelesul depinde in general de
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referinte indiciale ale situatiei impartasite, referinte eliptice citre enunturile anterioare
si preferinte proiectate asupra enunturilor ulterioare (Stahl, 2006).

De la comparatii cantitative la micro-studii de caz

Observarea invatdrii in situatii collaborative este diferita de observarea invitirii pentru
cei ce invatd individual. In primul rand, in situatiile de colaborare, este necesar ca
participantii sd isi etaleze in mod vizibil invifarea ca parte a unui process de
colaborare. In al doilea rand, observatiile au loc de-a lungul unor perioade de timp
relative scurte in cazul interactiunii de grup, si de-a lungul unor perioade relative lungi
intre pre- $i post-teste.

Ca o ironie poate, in principiu este mai ugor sa studiem invatarea in grupuri decat cea
individuald. Deoarece o trisaturd necesard a colaboririi este aceea ca participantii sa
isi etaleze pentru ceilalti intelegerea sensului ce este construit de-a lungul interactiunii.
Interventiile, textele si diagramele care sunt produse in timpul colaborarii sunt
proiectate de citre participanti pentru a le etala intelegerea. Aceasta este baza
colaboririi reusite. Cercetatorii pot sa foloseascd spre avantajul lor aceste etaldri
(presupunand cd impartisesc competentele interpretative ale participantilor si ca pot
face o inregistrare adecvati a etaldrilor, de exemplu imagini video digitale). Cercetatorii
pot apoi reconstrui procesul colaborativ prin care participantii din grup au construit
intelesul impartasit, care apoi a fost invatat ca grup.

Metodologiile precum analiza conversatiei (Sacks, 1992; ten Have, 1999) sau analiza
inregistrarilor video (KKoschmann, Stahl, & Zemel, 2006), bazate pe etnometodologie
(Garfinkel, 1967) produc studii de caz detaliate despre formarea colaborativi de
inteles. Aceste studii de caz nu sunt pur $i simplu niste povestiri, niste anecdote
(anecdotal, in englezd). Ele pot fi bazate pe proceduri stiintifice riguroase, avind o
validitate intersubiectiva chiar dacd sunt interpretative in naturd §i nu sunt cantitative.
Ele pot reprezenta si rezultate general aplicabile, prin faptul ca metodele folosite de
oameni pentru a interactiona sunt impartasite pe scard larga (cel putin in comunitatile
sau culturile definite in mod corespunzitor).

Cum ar putea analiza metodelor interactionale ajuta si ghideze proiectarea
tehnologiilor si pedagogiei CSCL? Aceasta intrebare indicd interactiunea complexa
dintre educatie i calculatoare in CSCL.

Interactiunea invatarii si tehnologiei in CSCL
Conceptia traditionala a invatarii

Edwin Thorndike (1912), un fondator al abordarii educationale traditionale, a scris la
un moment dat:
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»Daca, printr-un miracol al ingeniozitatii mecanice, o carte ar putea
fi aranjatd 1n asa fel Incat doar pentru acela care a facut tot ce era
indicat pe prima pagina sa devina vizibila pagina a doua si aga mai
departe, mare parte din ceea ce necesitd acum instruire personald ar
putea firezolvata prin materiale tipdrite. ... Mai mult, copiii ar putea
fi invatati sa foloseasca materialele Intr-o modalitate ce va fi mai
folositoare pe termen lung.” (p. 165)

Acest citat este notabil din doui perspective. In primul rand, el
sugereaza cd ideea principald a intruirii ajutata de calculator a precedat
cu mult dezvoltarea actuald a calculatoarelor; dar, mai important, el
aratd, de asemenea, cum obiectivul cercetdrii in tehnologia
educationali este strans legat, fiind, de fapt, indescernabil de obiectivul
cercetirii educationale, imbunatitirea invatirii, asa cum este definit el
operational. Thorndike a avut o viziune a unei stiinte educationale in
care orice forma de invatare este masurabila i, pe aceasta baza, prin
intermediul ei, toate inovatiile educationale putind fi evaluate
experimental. Din punct de vedere istoric, cercetarea in tehnologia
educationali a fost legata de aceasta traditie si reprezinti o specializare
in cadrul ei (cnf. Cuban, 1980).

in trecut, cercetatorii din educatie au tratat invitarea ca pe un fenomen pur psihologic.
Invatarea pare sd aiba trei caracteristici esennale in primul rand, ea reprezintd un
raspuns la si o inregistare de experienta. inal doﬂea rand, invitarea este intotdeauna
tratatd ca o schimbare ce se petrece intr-o perioadd de timp. in ultnnul rand, invitarea
este perceputd in general ca un proces ce nu este disponibil unei inspectii directe
(Koschmann, 2002b). Aceastd formulare este atat de bine stabilitd cultural Incat este
dificil sa concepem invitarea in orice alt fel. Ea se sprijind pe traditiile stabilite in
epistemologie si filosofia mintii.

Totusi, folosofia contemporana a pus sub semnul intrebarii aceste traditii. Asa numitii
“filosof1 edificatori” (Rorty, 1974) — James, Dewey, Wittgenstein si Heidegger, s-au
ridicat impotriva opiniei conform careia invitarea este un eveniment inaccesibil prin
care cunostintele sunt inregistrate in mintea individuald. Ei au nazuit sa construiasca
o noui conceptie despre invatare si cunoastere, care sa o localizeze cum se cuvine in
lumea treburilor de zi cu zi. CSCL imbritiseaza aceastd conceptie mai situatd despre
invitare, prin aceasta respingand fundatiile cercetarii educationale conventionale.
CSCL localizeaza invitarea in negocierea intelesurilor desfasuratdi mai degrabi in
lumea sociald decat in capul indivizilor. Dintre diversele teorii orientate social despre
invitdre, teoria practicii sociale (Lave & Wenger, 1991) si teoriile dialogistice ale
invitarii (de ex., Hicks, 1996) vorbesc cel mai direct despre invitare ca despre
construirea de intelesuri organizatd social. Teoria practicii sociale se concentreaza
asupra unui aspect al negocierii intelesului: negocierea identitatii sociale intr-o
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comunitate. Teoriile dialogice localizeaza invitarea in aparitia si dezvoltarea intelesului
in interactiunea sociald. Luate impreuna, acestea formeazi o baza asupra unei noi
modalititi de studiere si de gandire asupra invatarii.

Proiectarea tehnologiei pentru sprijinirea formarii
de inteles in grupuri

Scopul proiectirii in CSCL este acela de a crea artefacte, activitdti si medii care sa
intensifice practicile de formare de inteles ale grupurilor. Progresul rapid in
tehnologiile calculatoarelor si de comunicatie din ultimele decenii, cum ar fi Internet-
ul, au modificat in mod dramatic modul in care lucram, ne jucim si invatam. Nici o
forma de tehnologie 1nsi, oricat de inteligent sau sofisticat proiectatd ar fi ea, nu are
capacitatea, de la sine i prin ea insdsi, sd schimbe practicile existente. Pentru a crea
posibilitatea unei forme avansate de practicd este nevoie de forme de proiectare
multilaterale (combiniand expertizd, teorii §i practice din diverse discipline): o
proiectare ce se adreseazd curriculei (proiectare pedagogicd si didacticd), resurse
(stiinte ale informatiei, stiinte ale comunicdrii), structuri participante (proiectarea
interactiunii), instrumente (studii ale proiectrii), si spatii inconjuratoare (arhitectura).

Asa cum sugereazi titlul unui comentariu de LeBaron (2002), “Tehnologia nu exista
independentd de utilizarea ei.” Substituind ‘tehnologia’ cu ‘activititi, artefacte, si
medit’, mesajul va rimane acelasi - aceste elemente, prin ele insele, nu pot defini noi
forme de practicd, insd se constituie in interiorul practicii. Un mediu pentru o forma
doritd de practica devine o asemenea forma prin actiunile organizate ale locuitorilor
sai. Instrumentele si artefactele sunt simple instrumente si artefacte in sensul in care
sunt orientate citre si ficute relevante de citre participantii in practica directionata.
Chiar si activitatile devin recognoscibile prin felul in care participantii se orienteaza
catre acestea ca forme ordonate de actiune comuna.

Proiectarea de programe pentru CSCL trebuie deci asociatd unei analize a intelesurilor
construite in practica ce ia nastere. ingelesurﬂeA reflectd experientele trecute si sunt
deschise unor negocieri si re-evaludri continue. In plus, nici analigtii nici participantii
nu au acces privilegiat la interpretirile subiective ale celorlati. In ciuda acestor
chestiuni, participantii sunt angrenati in mod obisnuit intr-o activitate coordonata si
lucreazi ca si cand intelegerea impirtisita este in acelasi timp posibila i realizabila. O
problemi fundamentald este aceea a felului in care se realizeazd acest lucru. Pentru a
proiecta tehnologia pentru sprijinirea invatirii colaborative si construirea
cunostintelor, trebuie si intelegem in mai mare detaliu felul in care grupurile putin
numeroase de elevi isi construiesc intelesul impartasit folosind diferite artefacte si
mijloace de comunicare media.

Problematica felului in care infersubiectiviatea este atinsd a fost abordatd de numeroase
discipline specializate precum pragmatica (Levinson, 2000; Sperber & Wilson, 1982),
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psihologia sociald (Rommetveit, 1974), antropologia lingvistica (Hanks, 19906), si
sociologia (cnf. Goffman, 1974), dar mai ales de cercetarea sociologicd din traditia
etnomethodologicd  (Garfinkel, 1967,  Heritage,  1984).  Problematica
intersubiectivitatii este de o deosebitd importanti pentru cei care doresc s inteleaga
felul in care invitarea se produce in interiorul interactiunii. Invitarea poate fi
interpretatd ca un act de punere in contact a unor intelesuri diferite (Hicks, 1996), iar
instruirea ca aranjamentele sociale si materiale care favorizeaza astfel de negocieri.
Analiza practicii formirii de inteles atrage dupd sine insugirea metodelor si
preocupdrilor psihologiei (in mod special al tipurilor discursive si culturale),
sociologiei (in mod special al traditiilor documentate din punct de vedere micro-
sociologic si etnometodologic), antropologiei (incluzand antropologia lingvistica si
antropologiile mediului construit), pragmaticii, filozofiei, strudiilor comunicarii,
stiintelor organizarii, si altele.

Cercetarea CSCL are componente atat analitice cat si de proiectare. Analiza formarii
de inteles este inductiva §i nu tine cont de scopurile reformatoare. Cauta doar sa
descopere ceea ce oameni fac in interactiunea de la un moment la altul, fara
recomandari sau evaludri. Proiectarea, pe de altd parte, este prescriptivd in mod inerent
— orice efort citre reforma incepe de la supozitia ci exista modalitati mai bune si mai
proaste de a face lucrurile. Totusi, pentru a proiecta o modalitate imbunatatita de
formare a intelesurilor, este nevoie de unele mijloace de studiu riguros al practicii.
Astfel, relatia dintre analiza si proiectare este una simbiotica - proiectarea trebuie sa
fie documentatd prin analizd, iar analiza depinde de proiectare in orientarea sa catre
obiectul analytic (Koschmann si colab., 2000).

CSCL trebuie si isi continue munca de auto-inventie. Este nevoie si fie introduse noi
surse de teorie, sa fie prezentate analize ale practicilor elevilor si sd fie produse
artefacte insotite de teorii care sa explice in ce fel ar putea acestea si intensifice
formarea de inteles. Proiectarea tehnologiei CSCL, care deschide noi posibilitati
pentru invitarea colaborativi, trebuie sa fie fondata pe o analizd a naturii invagirii
colaborative.

Analiza invatarii colaborative

Koschmann (2002a) a prezentat o descriere programatici a CSCL in discursul de
inaugurare a conferintei CSCL 2002:

,»CSCL este un domeniu de studiu preocupat in principal de inteles
si de practicile de formare a intelesului In contextul unei activitati
comune, si de modalitatea in care aceste practici sunt mediate
folosind artefacte proiectate.” (p. 18)

Aspectul invatirii colaborative care este, probabil, cel mai dificil de inteles in detaliu
este ce se intelege prin “practicile de formare a intelesului in contextul unei activitati
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comune”, si anume Znvdfarea intersubiectivd (Suthers, 2005) sau cognifia de grup (Stahl,
2006). Aceasta invatare nu este realizatd pur si simplu interactional, ci este, de fapt,
constituitd din interactiunile intre participanti. Pornind de la Garfinkel, Koschmann si
colab. (2006) pledeaza pentru studiul “metodelor membrilot™ (,,members’ methods”, in
englezd) de formare a intelesului: “cum procedeazi de fapt participantii sa facd
invitarea in asemenea conditii [de instruire]” (caractere italice in original). In plus fata
de intelegerea modului in care sunt influentate procesele cognitive ale participantilor
de catre interactiunea sociald, trebuie s intelegem cum au loc insisi evenimentele de
invitare in cadrul interactiunilor intre participanti.

Studiul formarii intelesului comun nu este inca spectacular in cadrul practicilor CSCL.
Chiar si acolo unde procesele de interactiune (spre deosebire de rezultatele invatarii
individuale) sunt examinate in detaliu, analiza este efectuatd, de obicei, prin asignarea
unor categorii de codare i numadrarea caracteristicilor predefinite. De fapt, codurile
substituie categoriile de comportament preconcepute cu fenomenul de interes, mai
degraba decat sd incerce a descoperi aceste fenomene in situatiile lor unice (Stahl,
2002). Doar cateva dintre studiile publicate in literatura CSCL au dezbitut direct
aceastd problema a descrierii modului de formare a intersubiectivitatii in interactiune
(de exemplu, Koschmann 7 colab., 2006; Koschmann g7 colab., 2003; Roschelle, 1996;
Stahl, 2006). Studiul timpuriu al lui Roschelle a conceput o aplicatie de calculator
special pentru sprijinirea formarii intelesului din domeniul fizicii, a definit activitatile
studentilor pentru a-i implica in rezolvarea comuni a problemelor si a analizat
practicile lor colaborative in micro-detaliu. Studiul lui Koschmann s-a concentrat, in
general, asupra metodelor de problematizare ale participantilor: cum caracterizeaza
colectiv grupurile de studenti o situatie, ca fiind problematica sau necesitand a analiza
aditionala specifica.

Stahl (20006) sustine ca grupurile mici sunt cele mai avantajoase unititi pentru studiul
formadrii intersubiective de intelesuri, pentru mai multe motive. Cel mai simplu, in
cadrul grupurilor mici pot fi observate metodele membrilor pentru invatarea
intersubiectivd. Grupurile de citeva persoane permit desfisurarea intregii game de
interactiuni sociale, dar nu sunt atat de mari incat atat participantii, cat si cercetatorii,
sa piarda sirul evenimentelor. Construirea partajata a intelesului este cea mai vizibild
si cea mai disponibild pentru cercetare la nivelul de analiza al unitatilor de grupuri
mici, unde aceasta apare sub forma cognitiei de grup. Mai mult, grupurile mici se afld la
granita dintre, i sunt un intermediar iIntre, indivizi §$i comunitate. Construirea
cunostintelor ce se desfasoari in cadrul grupurilor mici devine “internalizata de citre
membrii sdi ca invatare individuald i externalizata in comunitatile lor ca cunostinte
constatabile” (Stahl, 2006). Totusi, grupurile mici nu trebuie si constituie singura
granularitate sociald studiati. Analiza schimbirilor pe scard largi in cadrul
comunitatilor si organizatiilor pot conduce atit la o intelegere a fenomenelor de
invatare sociald emergente, cat si la elucidarea rolului grupurilor inglobate in
conducerea acestor schimbdti.
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Studiul realizarii interactionale al invitarii intersubiective sau cognitiei de grup ridica
intrebdri interesante ce se afla printre cele mai fascinante cu care se confruntd orice
stiintd socio-comportamentald, si ce ating Insasi natura noastra de fiinte constiente. in
discursul grupului, fenomenele cognitive se petrec trans-personal? Cum este posibil
ca invitarea, perceputi de obicei ca o functie congnitivi, sa fie distribuita intre oameni
si artefacte? Cum putem sa intelegem cunostintele ca o practica dobanditid mai degraba
decit ca o posesie sau chiar ca o predispozitie?

Analiza sprijinului calculatoarelor

In contextul CSCL, interactiunile dintre indivizi in cadrul grupului sunt mediate de
medii oferite de calculatoare. A doua jumitate a definitiei programatice a lui
Koschmann pentru domeniul CSCL este ,modalititile in care aceste practici
[formarea intelesului in contextul activitatilor comune] sunt mediate folosind artefacte
proiectate.” Sprijinul calculatoarelor pentru formarea de inteles intersubiectiv este
ceea ce face ca acest domeniu si fie unic.

Partea tehnologici a agendei CSCL se concentreazid pe proiectarea si studiul
tehnologiilor esentialmente sociale. Prin esentialmente sociali se intelege ca
tehnologia este proiectatd anume pentru medierea si incurajarea actelor sociale ce
constituie invitarea in grup si conduc la invitare individualad. Proiectarea ar trebui sd
fructifice oportunititile unice oferite de tehnologie, mai degraba decat sa reproduca
elemente ce ajuti invatirea ce ar putea fi realizatd prin alte mijloace, sau (mai rdu) sa
incerce s forteze tehnologia sa fie ceva pentru care nu este potrivitd. Ce este unic la
tehnologia informatiei si poate avea potentialul si indeplineasca acest rol ?

e Mediile computationale sunt reconfigurabile. Reprezentarile sunt dinamice:
este usor sa mutam lucrurile si sa refacem actiunile. Aceste actiuni sunt usor
de reprodus in alta parte: se poate trece peste timp si spatiu. Aceste
caracteristici fac ca tehnologia informatiei sa fie atractiva ca un ,,canal de
comunicare”, dar ar trebui si exploatim potentialul oferit de tehnologie
pentru a face posibile interactiuni noi, $i nu sa incercim si o fortim si
reproduca interactiunile F2F.

e Mediile de comunicare mediate de calculator ,transformi comunicarea in
materie” (Dillenbourg, 2005). inregistrarea activitatii, cat si a produsului,
poate fi pastrata, reluati si chiar modificata. Ar trebui si explorim potentialul
oferit de inregistrarea persistentd a interactiunii si a colaborarii ca resursa
pentru invitarea intersubiectiva.

e Mediile computationale pot analiza starea spatiului de lucru si a secventelor
de interactiuni, si se pot reconfigura sau pot genera alerte conform trasaturilor
oricireia dintre ele. Ar trebui si explorim potentialul mediilor adaptive ca o
influenta a cursului proceselor intersubiective si sa ne folosim de avantajele
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sale de a oferi alerte, analiza si rdspunde selectiv.

Comunicarea umana si folosirea resurselor reprezentationale pentru aceastd
comunicare este foarte flexibila: tehnologiile pot deschide posibilititi, dar nu pot
,»fixa” intelesuri sau chiar specifica functii comunicative (Dwyer & Suthers, 2005).
Informata asupra acestui fapt, cercetarea CSCL ar trebui sa identifice avantajele unice
oferite de mediile computationale si si exploreze cum sunt folosite acestea de citre
colaboratori si cum influenteazd desfasurarea proceselor lor de formare de inteles.
Apoi, vom concepe tehnologii care si ofere colectii de facilititi cu ajutorul carora
participantii se vor putea implica interactional in procesul de invatare cu forme
flexibile de cilauzire.

Multi-disciplinaritatea CSCL

CSCL poate fi caracterizat in prezent ca fiind compus din trei traditii metodologice:
experimentald, descriptivd si proiectarea iterativa.

Multe studii empirice in domeniul CSCL urmeaza paradigma experimentald dominanta
care compari o interventie cu o conditie de control in termenii uneia sau mai multor
variabile (de ex., Baker & Lund, 1997; Rummel & Spada, 2005; Suthers &
Hundhausen, 2003; Van Der Pol, Admiraal, & Simons, 2003; Weinberger s/ colab.,
2005). in majoritatea acestor studii, analiza datelor este efectuatd prin ,,codare si
numadrare”: interactiuniile sunt clasificate §i/sau rezultatele invitdrii sunt misurate, iar
intelesurile grupului sunt comparate prin metode statistice pentru a trage concluzii
generale despre efectele avute de variabile manipulate asupra comportamentului
colectiv (mediu) al grupului. Aceste studii nu analizeaza direct realizdrile invatarii
intersubiective. O astfel de analizd trebuie sa examineze structura si conceptele de
cazuri unice de interactiune mai degraba decat si numere si sa totalizeze categoriile
comportamentale.

Traditia etnometodologica (Koschmann g7 colab., 2006; Koschmann s colab., 2003;
Stahl, 20006) este mai potrivitd pentru cazuri de studiu descriptive. inregistrﬁrﬂe video
sau textuale ale persoanelor implicate in procesul de invatare sau ale altor membri ai
comunititii de invatare sunt studiate pentru a descoperi metodele prin care grupurile
de participanti realizeaza invatarea. Metoda de baza este condusa de date, cdutand mai
degraba sd descopere tipare in date decat sa impund categorii teoretice. Analiza este
adeseori micro-analiticd, examinand episoade scurte in mare detaliu. Metodologiile
descriptive sunt bine potrivite pentru afirmatiile cuantificabile existential (de ex., cd o
comunitate se implicd uneori intr-o activitate datd). Totusi, ca oameni de stiinta si
proiectanti am dori sd putem face generaliziri cazuale despre efectele alternativelor de
proiectare. Metodologiile descriptive sunt mai putin potrivite pentru a oferi dovezi
cuantificabile cd o interventie are un efect, ceea ce tine de sfera metodologiilor
experimentale, desi, de obicei, metodologiile descriptive pot Intelege cum
functioneazi practicile generale.
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Metodele analitice traditionale ale psihologiei experimentale pierd din vedere
,metodele membrilor” prin care este realizatd invitarea colaborativi — formarea
intersubiectiva a intelesului. Dar aceasta nu implica ca toatd cercetarea CSCL sa fie
etnometodologicd. Mai mult, consideratiile precedente sugereaza explorarea
metodologiilor de cercetare hibride (Johnson & Onwuegbuzie, 2004). Proiectele
experimentale pot continua si compare interventiile, dar comparatiile vor fi facute in
termenii facilitatilor identificate la micro-analizd despre cum tehnologia informatiei
influenteaza si este potrivitdi pentru metodele membrilor de formare a intelesului
comun. Conceptual, procesul de analiza se modificd de la ,,codarea si numdrarea” la
,.explorarea si intelegerea” modalititilor prin care variabilele de proiectare influenteaza
sprijinul in formarea de inteles. Astfel de analize sunt intensive in timp: ar trebui
explorata, cu ajutorul cercetarii, dezvoltarea de instrumente pentru mediile de invatare
si pentru vizualizarea automatd si pentru interogarea jurnalelor de interactiune
(precum in Cakir si colab., 2005; Donmez si colab., 2005). Reciproc, analiza
traditionald, in special mdsuratorile rezultatelor studentilor, dar si ,,codarea si
numadrarea”, pot fi folosite, de asemenea, pentru obtinerea rapida a unor indicatori
care si furnizeze informatii despre unde este necesara o analizd mai detaliata,
focalizand astfel munca in detaliu (precum in Zemel, Xhafa, & Stahl, 2005).

Traditia prodectdrii iterative este exemplificata de Fischer & Ostwald (2005), Lingnau si
colab. (2003) si Guzdial si colab. (1997). Condusi de interactiunile dintre teoria in
evolutie, observatiile informale si angajarea persoanelor implicate (,,stakeholder”, in
englezd), cercetdtorii orientati pe proiectare imbunatitesc continuu artefactele
destinate sa medieze invitarea si colaborarea. Cercetarea lor nu este, in mod necesar
calitativa sau cantitativa, ci ea poate fi, de asemenea, ,,chizitiva” (,,quisitive”, In engleza
— opusul lui ,,inchizitiva”) (Goldman, Crosby, & Shea, 2004) — explorativd si
interventionistd. Nu este suficientd simpla observare a comportamentului persoanelor
cand acestia utilizeaza o aplicatie de calculator noud. Trebuie si exploram ,,spatiul”
proiectelor posibile, explorand noi domenii si identificind facilitati promitatoare, care
s fie studiate in continuare folosind alte traditii metodologice. Proiectantii trebuie sa
conducid microanalize ale Invatirii colaborative cu si prin intermediul tehnologiei,
pentru a identifica facilitatile artefactelor proiectate ce par si fie corelate cu invitarea
efectivi. Cand este testatd o noud interventie tehnicd, metodele experimentale pot fi
folosite pentru a documenta diferentele semnificative, in timp ce metodele descriptive
pot documenta cum interventiile au mediat in mod diferit interactiunile colaborative.
O conversatie intre asumptiile teoretice ale etnometodologiei si cele ale proiectirii pot
conduce la o ,,tehnometodologie” care schimbi Insdsi obiectivele proiectirii (Button
& Dourish, 1996).

Trebuie notatd o potentiald limitare a metodologiilor descriptive. Daca ne concentram
efortul pentru a gasi exemple despre modul in care membrii realizeazd invatarea
efectivd, putem rata exemple abundente despre modul in catre ei nu reusesc si facd
acest lucru. Si totusi, pentru a putea gisi un lucru ce lipseste, trebuie si avem o idee
despre ceea ce ciutam. O abordare condusi de date, purd, ce derivi din teorie, dar
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care nu o aplicd niciodatd, nu va fi adecvatd. Metodele descriptive pot fi modificate
pentru a se adresa acestei necesitati. Sabloanele comune, gasite in episoadele de
invitare finalizate cu succes, devin ulterior categoriile teoretice pe care le ciutim in
alte parti folosind metode analitice si pe care poate nu le gisim in instante esuate de
colaborare. Dupi ce am identificat cazurile in care metodele reusite 7z au fost aplicate,
examinam situatia si determinam care este intmplarea ce este responsabild sau ce
lipseste. Instantele unice si ce nu pot fi reproduse, in care colaborarea folosind
tehnologie se descompune in modalitati interesante, pot oferi adeseori imagini
patrunzatoare despre ceea ce se intampld, dar care, iIn mod normal, este luat drept
sigur si invizibil. Insa, trebuie procedat cu grija pentru a fi siguri cd, atunci cand gasim
exemple de caz unde sunt absente realizirile interactionale ale invatirii, nu reugim sa
observam unde sunt realizate alte lucruri de valoare pentru participanti! De exemplu,
stabilirea si intretinerea identititii individuale si de grup sunt realizdri valoroase din
punctul de vedere al participantilor (Whitworth, Gallupe, & McQueen, 2000) si
reprezinti o forma de invatare situatd, desi este posibil ca cercetatorii si o identifice
initial ca o conversatie sociald in afara subiectului (“off zgpzc”, in engleza).

Cercetarea CSCL in viitor

Am vazut ca cercetarea CSCL trebuie sa rdspundd unor obiective si constrangeri
multiple. Inevitabil, comunitatea de cercetare include oameni din discipline diferite,
ce au o gama variatd de cunostinte si perfectionari profesionale. Acestia aduc cu ei
paradigme de cercetare diferite i opinii deosebite asupra datelor, metodelor de
analizd, formatelor de prezentare, conceptelor de rigoare si vocabularelor tehnice. Ei
provin din intreaga lume si diferd prin culturd i limba maternid. CSCL este un
domeniu cu o evolutie rapida, aflat la intersectia altor domenii (precum stiintele
invatdrii in general), care sunt supuse ele insele unor schimbiri continue. Membrii
comunititii, la momente de timp diferite, opereazd asupra unor conceptii diverse
despre ceea ce Inseamnd CSCL. De exemplu, Sfard (1998) defineste doud metafore
vaste §i incompatibile ale invatarii ce sunt cu adevirat relevante pentru CSCL:
metafora achizitiei, in care invitarea consta in indivizi ce dobandesc cunostinte stocate
in mintea lor, si metafora participarii, in care invitarea consta intr-o participare din ce
in ce mai mare la comunitatile de practica. Lipponen, Hakkarainen & Paavola (2004)
adaugi o a treia metaford pornind de la Bereiter (2002) si Engestrém (1987): metafora
credrii cunostintelor, in cadrul cireia obiecte de cunoastere sau practici sociale noi
sunt create prin intermediul colaboririi. Drept urmare, este greu de gasit o definitie
clara, consistentd si comprehensiva a teoriei, metodologiei, descoperirilor si a celor
mai bune practici din domeniul CSCL. S-ar putea deduce ca CSCL urmdreste in zilele
noastre abordari aparent ireconciliabile — dupd cum pledeaza Sfard. Se poate specula
cd, in viitor, se pot dezvolta abordari hibride, mai integrate, asa cum am incercat s
sugerdm.
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Metodologia de cercetare in CSCL este impartitd in mare intre trei abordari de
proiectare: experimentald, descriptiva si iterativd. Desi pot fi combinate cateodati in
cadrul unui singur proiect de cercetare, metodologiile sunt chiar si atunci tinute
separate, de obicei, in studii insotitoare ca analize separate ale unui singur studiu.
Cercetatori diferiti folosesc cateodati abordari diferite in cadrul aceluiasi proiect,
reprezentind diverse aspecte interesante si metodologii de cercetare. Aceasti situatie
poate fi in continuare productivi: experimentalistii continud sa identifice variabile ce
produc parametrii generali ai comportamentului colaborativ, etnometodologii
identifici modele ale activitatii comune ce sunt esentiale pentru formarea intelesului,
iar proiectantii inoveaza pentru a adapta cu creativitate noi posibilitati tehnologice.
Totusi, in curand, experimentalistii din cadrul CSCL vor incepe si se axeze pe
variabilele dependente ce reflectd direct fenomenul de interes pentru cercetitorii
descriptivi (Fischer & Granoo, 1995), etnometodologii vor ciduta in formarea de
inteles mediata de tehnologie niste regularitati predictive pentru a informa proiectantii,
iar acestia vor produce si evalua tehnologii noi si promititoare care vor oferi alte
activitati pentru formarea de inteles. Asistenta reciproci si colaborarea mai strinsi va
fi posibild prin intermediul tehnologiilor hibride, de exemplu prin aplicarea unor
metode descriptive mai consistente pentru problema intelegerii implicatiilor oferite de
manipularile experimentale si de noile proiecte, sau folosind sprijinul calculatorului in
cadrul propriilor activititi de formare de inteles, pe care le practicim ca cercetitori.

Cercetatorii CSCL formeazi o comunitate de investigatie ce construieste in mod activ
noi modalititi de colaborare in proiectarea, analiza siimplementarea sprijinirii de citre
calculatoare a invatarii colaborative. O gama larga de metode de cercetare din stiintele
invitarii pot fi folosite pentru analiza invitarii colaborative sprijinite de calculator.
Folosind idei, metode si functionalitate din domeniile inrudite, CSCL va construi
colaborativ, in faza urmaitoare, noi teorii, metodologii si tehnici specifice functiei de
analizd a practicilor sociale ale formarii intersubiective a intelesului, create cu scopul
de a sprijini invitarea colaborativd. Autorii acestui eseu au pledat pentru faptul ca
CSCL trebuie sa-si fixeze interesul catre practicile de formare a intelesului in grupuri
colaborative si si proiecteze artefacte tehnologice pentru a media interactiunea, mai
degrabid decat si se axeze pe invitarea individuali. Ramane de vazut daca aceasta
abordare poate sau o si conduci la un cadru teoretic si la 0 metodologie de cercetare
coerente pentru CSCL.
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8. German Translation

Computerunterstiitztes Kollaboratives Lernen:
Eine historische Perspektive1

Gerry Stahl, Timothy Koschmann, Dan Suthers

Das Feld des computerunterstiitzten kollaborativen Lernens (CSCL) ist ein
wachsender Teilbereich der Learning Sciences?, in welchem untersucht wird, wie
Menschen mit Hilfe des Computers gemeinsam lernen kénnen. Wie spiter in diesem
Beitrag deutlich wird, verbirgt sich hinter dieser einfachen Aussage eine erhebliche
Komplexitit. Es wird sich erweisen, dass das Zusammenspiel zwischen Lernen und
Technologie reichlich verworren ist. In der Verbindung von Kollaboration mit
Computervermittelung und Fernunterricht wurde der Begriff des Lernens
problematisiert sowie die vorherrschenden Annahmen, wie Lernen zu untersuchen
sel, in Frage gestellt.

Wie viele aktive Forschungsfelder steht auch CSCL in einer komplexen
Wechselbeziehung zu anderen Disziplinen, entwickelt sich auf Wegen, die nur schwer
genau aufzuzeigen sind und beinhaltet wichtige Beitrige, die unvereinbar erscheinen.
Das Feld CSCL hat eine lange Geschichte der Kontroverse iiber seine Theorie,
Methoden und Definition. Dariiber hinaus ist es wichtig, CSCL als eine Vision, was
mit Computern méglich sein kénnte und welche Forschungen hierzu notwendig
wiren, zu verstehen und weniger als einen etablierten Korpus an breit akzeptierten
Labor- und Klassenzimmerpraktiken. Wir beginnen mit einigen populiren
Grundannahmen tber die Fragestellungen von CSCL und werden nach und nach

! Ubersetzung von Martin Miihlpfordt unter Mithilfe von Andrea Kienle, Axel Guicking,
Friederike J6dick und Martin Wessner.

2 Der im englischen Sprachraum gebriuchliche Begriff der ,Learning Sciences” hat im
Deutschen im Prinzip keine Entsprechung. Mit ,Learning Sciences wird ein
anwendungsorientiertes interdisziplindres Forschungsprogramm bezeichnet, in dem
menschliches Lernen aus verschiedensten theoretischen Perspektiven der Leht-
Lernwissenschaft, Psychologie, Informatik, Neurowissenschaften heraus untersucht wird.
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deren komplexe Natur aufzeigen. Wir werden einen Uberblick iiber die historische
Entwicklung von CSCL geben und wunsere Zukunftsperspektive dieses
Forschungsfeldes darlegen.

CSCL und Bildung

In der Betrachtung bestimmter Lernformen befasst sich CSCL eng mit Bildung. Es
bezieht alle Ebenen der formalen Ausbildung vom Kindergarten bis zur
Universititsausbildung sowie informelle Bildung, wie sie beispielsweise in Museen
stattfindet, ein. Computer sind in der Bildung zunehmend bedeutsam geworden, in
aller Welt haben sich Schulbehdrden und Politiker zum Ziel gesetzt, immer mehr
Lernenden Zugang zu Computern und dem Internet zu ermdglichen. Auch wurde in
der Lehr-Lernwissenschaft verstirkt der Idee Nachdruck verliehen, Lernende dazu
anzuhalten, in kleinen Gruppen miteinander zu lernen.

Dennoch bleibt die Fihigkeit zur effektiven Kombination dieser beiden Ideen
(Computerunterstiitzung und kollaboratives Lernen oder Technologie und Bildung)
zur wirksamen Foérderung von Lernen eine Herausforderung — eine Herausforderung,
der sich CSCL stellt.

Computer und Bildung

Computer im Klassenzimmer werden oft skeptisch betrachtet. Sie werden von
Kritikern als langweilig und antisozial gesehen, als Zufluchtsort fiir Computerfreaks
und als eine mechanische, unmenschliche Form der Ausbildung. CSCL basiert auf
genau der gegenteiligen Vision: es schligt die Entwicklung neuer Software und
Anwendungen vor, die Lernende zusammen bringen und kreative Aktivititen zur
intellektuellen Erkundung und sozialen Interaktion anbieten.

CSCL entstand in den neunziger Jahren des letzten Jahrhunderts als Reaktion auf
Software, welche Schiiler und Studenten dazu zwang, als isolierte Individuen zu
lernen. Anreiz tiir die CSCL-Forschung war das erstaunliche Potential des Internets,
Menschen in neuartiger Art und Weise miteinander in Verbindung zu bringen. Mit
der Entwicklung von CSCL wurden jedoch zunehmend unvorhergesehene
Schwierigkeiten bei der Gestaltung, Verbreitung und wirksamer Anwendung
innovativer Lehr/Lern-Software deutlich. Eine Umgestaltung des gesamten
Konzepts von Lernen wurde erforderlich, eine Umgestaltung, die malBgebliche
Anderungen in der Schulausbildung, dem Lehren und dem Selbstverstindnis der
Lernenden umfasst.
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E-Learning aus der Ferne

CSCL ist oft verschmolzen mit E-Learning, der Organisation des Unterrichts tber
Computernetzwerke. Zu oft ist E-Learning durch den naiven Glauben motivitiert,
dass die Inhalte aus dem Klassenzimmer digitialisiert und an eine grof3e Zahl von
Lernenden verteilt werden kénnen, und dass im Weiteren nur noch wenig Aktivitit
seitens der Lehrenden notwendig ist und viele Kosten, zum Beispiel fiir Gebdude und
Reisen, wegfallen. Mit dieser Betrachtungsweise gibt es eine Reihe von Problemen:

Erstens erweist es sich als falsch, dass das Versenden von Inhalt, wie zum Beispiel
Folien, Texte oder Videos, bereits zur Unterweisung fiihrt. Inhalte dieser Art kénnen
wichtige Ressourcen fiir Lernende sein — wie es Biicher schon immer waren —, sie sind
jedoch nur in einem gréB3eren motivationalen und interaktiven Kontext wirksam.

Zweitens verlangt die Online-Lehre mindestens genauso viel Aufwand eines
menschlichen Lehrers wie die Lehre im Klassenzimmer. Nicht nur, dass die
Lehrenden Materialien vorbereiten und mittels des Computers verfiighar machen
miissen, sie missen ausserdem jeden einzelnen Lernenden durch kontinuierliche
Interaktion ein Gefiihl sozialer Prisenz motivieren und anleiten. Wihrend die Online-
Ausbildung es erlaubt, dass Lernende aus aller Welt daran teilnehmen und Lehrende
an jedem Ort mit Internetanbindung arbeiten, erh6ht es doch den Lehraufwand je
Teilnehmer erheblich.

Drittens betont CSCL die Kollaboration zwischen den Lernenden, so dass diese nicht
allein auf verschicktes Material reagieren. Das Lernen findet vor allem in der
Interaktion zwischen den Lernenden statt. Sie lernen, indem sie ihre Fragen
ausdriicken, gemeinsam Nachforschungen anstellen, sich gegenseitig unterweisen und
andere beim Lernen beobachten. Computerunterstiitzung fiir  solcherart
Kollaboration ist zentral fiir einen CSCL-Ansatz des E-Learnings. Die Anregung
produktiver Interaktion zwischen Lernenden und ihre Verstirkung ist schwierig zu
erreichen, es erfordert fachkundige Plannung, Koordination und Umsetzung des
Cutrriculums, der Pidagogik und der Technologie.

Viertens beschiftigt sich CSCL auch mit der Kollaboration in face-to-face (F2F)
Lernszenarien. Computerunterstiitzung des Lernens erfolgt nicht immer in Form
cines Online-Kommunikationsmediums. Die Computerunterstiitzung  kann
beispielsweise eine Computersimulation eines wissenschaftlichen Modells oder eine
interaktive Reprisentation umfassen. In diesen Fillen fokussiert die Kollaboration auf
die Konstruktion und Exploration der Simulation oder Reprisentation. Alternativ
kann eine Gruppe von Lernenden den Computer dazu nutzen, um durch
Informationsangebote im Internet zu browsen und die gefundenen Informationen
kollaborativ zu diskutieren, zu debattieren, zusammenzutragen und zu prisentieren.
Computer kénnen Interaktionen zwischen Lernenden am selben Ort oder in rdumlich
verteilten, in synchronen und in asynchronen Arrangements unterstitzen.
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Kooperatives Lernen in Gruppen

Die Erforschung des Gruppenlernens begann lange vor CSCL. Seit den 1960er
Jahren, vor dem Aufkommen vernetzter Personalcomputer, wird kooperatives
Lernen in der Pidagogik ausfithrlich untersucht. Die Erforschung von Kleingruppen
hat in der Sozialpsychologie eine noch lingere Tradition.

Um CSCL von diesen fritheren Untersuchungen des Guppenlernens abzugrenzen, ist
es hilfreich, zwischen kooperativem und kollaborativem Lernen zu unterscheiden. In
einer detaillierten Diskussion dieser Unterscheidung definierte Dillenbourg (1999a)
den Unterschied grob folgendermalien:

Beim Kooperieren teilen die Partner ihre Arbeit auf, l6sen
Teilprobleme individuell und fiigen dann die Teilergebnisse zum
Endergebnis zusammen. Beim Kollaborieren arbeiten die Partner
,zusammen’. (S. 8)

Er verweist dann auf die Kollaborationsdefinition von Roschelle & Teasley (1995):

Dieses Kapitel prasentiert eine Fallstudie, die veranschaulicht, wie ein
Computer als ein kognitives Werkzeug zum sozial stattfindenden
Lernen genutzt werden kann. Wir untersuchen einen besonders
wichtigen Typ sozialer Aktivitit, der Rollaborativen Konstruktion neuen
Problemlisewissens. Kollaboration ist ein Prozess, mit dem Individuen
die fiir die vorliegende Problemldseaufgabe relevanten Bedeutungen
aushandeln und teilen. .. Kollaboration ist eine kootdinierte, synchrone
Aktivitit, welche das Ergebnis des kontinuierlichen Bestrebens ist, ein
gemeinsames Verstindnis eines Problems zu konstruieren und
aufrecht zu erhalten. (S. 70, Hervorhebung hinzugefiigt)

Untersucht man Lernen, dann ist dies ein groler Unterschied. Beim Kooperieren
erfolgt das Lernen durch Individuen, welche ihre individuellen Ergebnisse
zusammentragen und die Sammlung der individuellen Ergebnisse als
Gruppenprodukt prisentieren. Lernen in kooperierenden Gruppen wird als etwas
gesehen, was individuell statt findet — und damit auch mit den traditionellen
Konzeptualisierungen und Methoden der pidagogischen und psychologischen
Forschung untersucht werden kann.

Im Gegensatz hierzu erfolgt Lernen in Roschelle & Teasleys Charakterisierung von
Kollaboration sozial durch die kollaborative Konstruktion von Wissen. Natttlich sind
Individuen als Mitglieder der Gruppe involviert, aber die Aktivitdten, in denen sie sich
engagieren, sind nicht individuelle Lernaktivititen, sondern Gruppenaktivititen wie
Aushandeln und Teilen. Die Individuen gehen nicht auseinander, um Dinge
individuell zu etledigen, sondern bleiben an der gemeinsamen Aufgabe, die durch und
fir die Gruppe konstruiert und aufrechterhalten wird, involviert. Die kollaborative
Aushandlung und das soziale Teilen von Gruppenbedentungen — zentrale Phinomene der




Global Introduction to CSCL 153

Kollaboration — kénnen nicht mit traditionellen psychologischen Methoden
untersucht werden.

Kollaboration und individuelles Lernen

Wie wir gerade gesehen haben, umfasst kollaboratives Lernen Individuen als
Gruppenmitglieder, umfasst aber auch Phinomene wie Aushandeln und Teilen von
Bedeutungen — inklusive der Konstruktion und Aufrechterhaltung gemeinsamer
Auffassungen von der Aufgabe — welche interaktiv in Gruppenprozessen erreicht
werden. Kollaboratives Lernen ist mit individuellem Lernen verkniipft, kann aber
nicht darauf reduziert werden. Das Verhiltnis zwischen den beiden Sichtweisen auf
kollaboratives Lernen als einen Gruppenprozess einerseits und als eine Aggregation
individueller Verinderungen andererseits ist eine Spannung im Innersten von CSCL.

Frihere Untersuchungen des Gruppenlernens betrachteten Lernen als einen
fundamentalen individuellen Prozess. Der Umstand, dass die Individuen in Gruppen
arbeiteten, wurde als eine das individuelle Lernen beeinflussende Kontextvariable
behandelt. Im Gegensatz hierzu analysiert CSCL das Lernen als Gruppenprozess. Es
sind Analysen sowohl mit den Individuen als auch den Gruppen als
Untersuchungseinheit notwendig. Dies macht die CSCL-Methodologie einzigartig,
wie wir spiter in dieser Abhandlung sehen werden.

In gewisser Hinsicht ist CSCL entstanden als Reaktion auf vorangegangene Versuche,
Technologie in der Bildung einzusetzen, sowie auf vorherige Ansitze, kollaborative
Phidnomene mit den traditionellen Methoden der Learning Sciences zu verstehen. Die
Learning Sciences als Ganzes hat sich von der Fokussierung auf individuelles Lernen
hin zu einer Berlicksichtigung beider Faktoren — individuelles Lernen und
Gruppenlernen — bewegt. Die Entwicklung von CSCL entsprach dieser Bewegung.

Die Historische Entwicklung von CSCL
Die Anfinge

Drei frithe Projekte — das ENFI-Projekt an der Gallaudet-Universitit, das CSILE-
Projekt an der Universitit Toronto und das Fifth Dimension-Projekt an der
Universitit von Kalifornien in San Diego (UCSD) — waren Vorldufer dessen, was sich
spiter zum Forschungsgebiet CSCL entwickeln sollte. Alle drei Projekte erkundeten
Méglichkeiten, wie Technologie zur Verbesserung des Lernens im Zusammenhang
mit Lese- und Schreibfihigkeiten der Lernenden eingesetzt werden kann.

Im ENFI-Projekt wurden einige der frithesten Beispiele von Programmen zum
computerunterstitzten Schreiben bzw. ,,CSCWriting* (Bruce & Rubin, 1993; Gruber,
Peyton, & Bruce, 1995) entwickelt. Studenten an der Gallaudet-Universitit sind
gehorlos bzw. horgeschidigt, und viele beginnen das Studium mit Defiziten in der
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Fihigkeit zur schriftlichen Kommunikation. Ziel des ENFI-Projekts war es, dass sich
die Studenten auf das Schreiben in einer neuen Art und Weise einlassen, um ihnen die
Idee des Schreibens mit einer ,,Stimme* und des Schreibens flir ein Publikum
nahezubringen. Die entwickelten Technologien, obwohl zu ihrer Zeit fortschrittlich,
mogen nach heutigem Standard rudimentir erscheinen. Es wurden spezielle
Klassenzimmer eingerichtet, in denen die Tische mit Computern in einem Kreis
angeordnet waren, und eine — heutigen Chatprogrammen dhnelnde — Software
entwickelt, mit der die Studenten zusammen mit ihrem Dozenten textbasierte
Diskussionen durchfithren konnten. Die im ENFI-Projekt entworfene Technologie
war darauf ausgerichtet, eine neue Form der Bedeutungskonstruktion zu erméglichen,
indem es ein neues Medium zur textuellen Kommunikation bereitstellte.

Ein anderes frithes und einflussreiches Projekt wurde von Bereiter und Scardamalia
an der Universitit Toronto durchgeftihrt. Ausgangspunkt war die Erfahrung, dass in
Schulen oft nur oberflichlich und schwach motiviert gelernt wird. Sie kontrastierten
das in den Schulen stattfindende Lernen mit dem Lernen in “knowledge-building
communities” (Bereiter, 2002; Scardamalia & Bereiter, 1996) wie es beispielsweise bei
der Bildung von wissenschaftlichen Gemeinschaften erfolgt, die sich zu einem
gemeinsamen Forschungsthema etabliert. Im Project CSILE (Computer Supported
Intentional Learning Environment), spiter bekannt geworden als Knowledge Forum,
entwickelten sie Technologien und Lehr-Lernmethoden, um das Klassenzimmer zu
knowledge-building community umzustrukturieren. Ahnlich dem ENFI-Projekt war
das Ziel von CSILE, das Schreiben bedeutungsvoller zu machen, indem Lernende zu
gemeinsamer Textproduktion angeregt wurden. Die in den beiden Projekten
erzeugten Texte waren jedoch recht verschieden. Die ENFI-Texte waren
konversational, sie wurden spontan produziert und tiblicherweise nicht iiber das Ende
des Unterrichts hinweg aufgehoben. Im Gegensatz hierzu waren die CSILE-Texte
eher archivalisch und 4dhnlich konventionellen Lehrtexten.

Wie fir CSILE stand auch fiir das Fifth-Dimension-Projekt (5thD) am Anfang ein
Interesse an der Verbesserung von Lesefihigkeiten (Cole, 1996). Es begann mit einem
von Cole und Kollegen an der Rockefeller-Universitit organisierten auB3erschulischen
Programm. Nachdem das Laboratory of Comparative Human Cognition (LCHC) an
die UCSD gezogen war, wurde 5thD zu einem integrierten System von zumeist
computerbasierten Aktivititen zur Verbesserung der Lese- und
Probleml6sefihigkeiten der Schiiler ausgebaut. Als ein Mechanismus zur Kenn-
zeichnung des Lernfortschritts wie auch der Koordination der Teilnahme wurde ein
Hlrrgarten  (maze)  bereitgestellt, eine spielbrettartic aufgebaute Sammlung
unterschiedlicher Riume, die verschiedene spezifische Aktivititen reprisentieren. Die
Aktivititen der Schiler wurden durch erfahrenere Altersgenossen und freiwillige
Studenten der School of Education unterstiitzt. Das Programm wurde anfangs an vier
Einrichtungen in San Diego cingefithrt und spiter auf viele andere Einrichtungen
weltweit ausgedehnt (Nicolopoulou & Cole, 1993).
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Alle Projekte — ENFI, CSILE und 5thD — hatten das Ziel, den Unterricht mehr auf
die Bedeutungskonstruktion auszurichten. Alle drei Projekte nutzten dafiir
Informationstechnologie und fithrten neue Formen organisierter sozialer Aktivititen
im Unterricht ein. In dieser Hinsicht bereiteten sie das Fundament fiir das sich spiter
entwickelnde Forschungsgebiet CSCL.

Von Konferenzen zu einer globalen Community

1983 wurde in San Diego ein Workshop zum Thema ,,joint problem solving and
microcomputers”  (,,Gemeinsames  Problemlésen  und  Mikrocomputer®)
durchgefiihrt. Sechs Jahre spiter wurde ein NATO-finanzierter Workshop in
Maratea, Italien abgehalten. Dieser Maratea-Workshop im Jahr 1989 wird von vielen
als die Geburtsstunde des CSCL angesehen, da es die erste 6ffentliche und
internationale Versammlung war, die den Begriff “computer-supported collaborative
learning” in ihrem Titel fithrte.

Die erste vollwertige CSCL-Konferenz wurde im Herbst 1995 an der Universitit von
Indiana  organisiert. AnschlieBende internationale Treffen fanden mindestens
zweijihrig mit den Konferenzen 1997 an der Universitit Toronto, 1999 an der
Universitit Stanford, 2001 an der Universitit Maastricht, Niederlande, 2002 an der
Universitit Colorado, 2003 an der Universitit Bergen, Norwegen und 2005 an der
Nationalen Zentralen Universitit Taiwan statt.

Seit dem NATO-Workshop in Maratea entwickelte sich eine spezialisierte Literatur,
die die Theorie und Forschung im Bereich CSCL dokumentiert. Vier der
einflussreichsten Monographien sind: Newman, Griffin & Cole (1989) The Construction
Zone, Bruffee (1993) Collaborative Learning, Crook (1994) Computers and the Collaborative
Experience of Learning, und Bereiter (2002) Education and Mind in the Knowledge Age.

Zusitzlich gibt es eine Reihe herausgegebener Sammlungen, die speziell die CSCL-
Forschung adressieren: O’Malley (1995) Computer-Supported Collaborative Learning,
Koschmann (1996b) CSCL: Theory and Practice of an Emerging Paradigm, Dillenbourg
(1999) Collaborative Learning: Cognitive and Computational Approaches, und Koschmann,
Hall & Miyake (2002) CSCL2: Carrying Forward the Conversation.

Eine von Kluwer (mittlerweile Springer) publizierte CSCL-Buchreihe umfasst
momentan funf Binde (Andriessen, Baker, & Suthers, 2003; Bromme, Hesse, &
Spada, 2005; Goodyear et al., 2004; Strijbos, Kirschner, & Martens, 2004; Wasson,
Ludvigsen, & Hoppe, 2003). Die Tagungsbinde der CSCL-Konferenzen sind der
primire CSCL-Publikationsort. Weiterhin behandeln mehrere Fachzeitschriften das
Forschungsgebiet CSCL, insbesondere das Journal of the Learning Sciences. 2006 wird das
International Journal of Computer-Supported Collaborative 1earning erstmalig erscheinen.
Obwohl die CSCL-Community in ihren ersten Jahren vorrangig in Westeuropa und
Nordamerika angesiedelt war, hat sie sich in den letzten Jahren zu einer
internationalen Forschergemeinde entwickelt (Hoadley, 2005; Kienle & Wessner,
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2005). Die Konferenz 2005 in Taiwan und die Einrichtung der neuen internationalen
Zeitschrift wurden mit dem Ziel geplant, die Community verstirkt international zu
etablieren.

Von kiinstlicher Intelligenz zu
Kollaborationsunterstiitzung

Das Forschungsgebiet CSCL kann fritheren Ansitzen des Gebrauchs von Computern
in der Aus- und Weiterbildung gegeniiber gestellt werden. Koschmann (1996a)
identifizierte die folgende historische Abfolge von Ansidtzen: (a) computer-assisted
instruction, (b) intelligente tutorielle Systeme, (c) ,,Logo-as-Latin®, (d) CSCL. (a)
Computer-assisted instruction war zu Beginn der 1960er Jahre ein behavioristischer
Ansatz, der die frithen Jahre der Computeranwendung in der Bildung dominierte.
Lernen wurde vor allem als ein Einprigen von Fakten aufgefasst. Wissensgebiete
wurden in elementare Fakten aufgespalten, die den Lernenden durch Drill-and-
Practice-Programme in einer logischen Abfolge prasentiert wurden. Auch heute noch
folgen viele kommerzielle Lernprogramme diesem Ansatz. (b) Intelligente tutorielle
Systeme basieren auf der kognitivistischen Philosophie, die das Lernen in Form von
mentalen Modellen und potentiell fehlerhafter mentaler Reprisentationen analysiert.
Die behavioristische Sichtweise, dass Lernen ohne ein Verstindnis der
Wissensreprisentation und -verarbeitung unterstiitzt werden kann, wurde
zurlickgewiesen. Besonders in den 1970er Jahren als vielversprechend angesehen,
brachte dieser Ansatz Computermodelle tiber das Lernen — den Aufbau mentaler
Modelle — hervor. Indem die Aktionen der Lernenden vor dem Hintergrund typischer
Fehler in der mentalen Reprisentation analysiert wurden, konnten die
Computermodelle Riickmeldung an die Lernenden geben. (c) Basierend auf der
Programmiersprache Logo wurde in den 1980er Jahren — ausgehend von der
Argumentation, dass Lernende ihr Wissen selbst aufbauen missen — ,,LLogo-as-Latin®
als konstruktivistischer Ansatz geprigt. Dies brachte anregende Lernumgebungen
hervor, in denen die Lernenden die Machtigkeit des Schlussfolgerns anhand von Pro-
grammierkonstrukten wie Funktionen, Unterprogrammen, Schleifen, Variablen,
Rekursion etc. erforschen und entdecken konnten. (d) Mitte der 1990er Jahre
begannen CSCL-Ansitze zu erkunden, wie mittels Computer die Lernenden
zusammengebracht werden kénnen, um in kleinen Gruppen und Gemeinschaften
kollaborativ zu lernen. Motiviert durch sozialkonstruktivistische und dialogische
Theorien suchten diese Bestrebungen danach, den Lernenden durch einen gelenkten
Diskurs Gelegenheit zum gemeinsamen Lernen zu bieten und sie bei der
Konstruktion gemeinsamen Wissens zu unterstitzen.

Zur Zeit, als Zentralrechner fiir die Nutzung in Schulen verfiigbar wurden und
Mikrocomputer begannen, in Erscheinung zu treten, war die Kinstliche Intelligenz
(KI) nahezu auf der Hohe ihrer Popularitit. Insofern war es nahe liegend, dass
Computerwissenschaftler, die an der Nutzung von Computern in
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Bildungseinrichtungen interessiert waren, von den Versprechungen der KI angezogen
wurden. KI ist Software, die Verhalten imitiert, welches — von Menschen ausgetibt —
als intelligent betrachtet werden wiirde (z. B. Schach zu spielen, indem das Fiir und
Wider verschiedener Zugfolgen gegeneinander abgewogen wird). Intelligente
tutorielle Systeme sind Paradebeispiele fiir KI, denn sie replizieren die Aktionen
menschlicher Tutoren: die Software gibt Rickmeldung zu den Eingaben von
Lernenden (z. B. detaillierte Schritte beim Lésen eines mathematischen Problems),
indem die Problemldsestrategie analysiert wird, und sie gibt Hilfestellung, indem die
Aktionen der Lernenden mit programmierten Modellen korrekten und fehlerhaften
Verstehens verglichen werden. Auch heute noch ist dies ein aktives Forschungsfeld
innerhalb der Learning Sciences, es ist jedoch auf Wissensbereiche beschrinkt, fir die
mentale Modelle algorithmisch definiert werden kénnen.

In seiner ambitioniertesten Form strebt der KI-Ansatz danach, den Computer
bestimmte Lehr- und Anleitungsfunktionen ausfithren zu lassen, die ansonsten die
Zeit und Intervention eines menschlichen Lehrers verlangen wiirde. Bei CSCL liegt
der Fokus des Lernens cher auf dem Lernen durch Kollaboration mit anderen
Lernenden als auf dem Lernen von Lehrern. Demzufolge verschob sich die Rolle der
Computer weg von der Unterweisung (entweder in Form von Fakten im Falle der
computer-aided instruction oder in Form von Riickmeldung durch intelligente tutorielle
Systeme) hin zur Kollaborationsunterstitzung, indem Medien zur Kommunikation
und seaffolding fir produktive Interaktionen zwischen den Lernenden bereitgestellt
werden.

Die primire Form der Kollaborationsunterstitzung durch Computer (d. h.
Computernetzwerke, typischerweise Uber das Internet verbunden) liegt in der
Bereitstellung eines Mediums zur Kommunikation. Dies kann in Form von Email,
Chat, Diskussionsforen, Videokonferenzen, Instant Messaging u.d. erfolgen. CSCL-
Systeme beinhalten tblicherweise eine Kombination verschiedener Medien und
reichern diese um spezielle Funktionalititen an.

Zusitzlich stellen CSCL-Umgebungen fiir das kollaborative Lernen verschiedene
Formen padagogischer Unterstitzung oder scaffolding bereit. Diese kénnen durch eher
komplexe komputationale Mechanismen, wie beispielsweise KlI-Techniken,
umgesetzt sein. Sie kénnen alternative Sichten auf die laufende Diskussion und die
geteilte Information anbieten und Riickmeldung (méglicherweise basierend auf einem
Modell der group inquiry) geben. Ferner kénnen sie die Zusammenarbeit unterstiitzen,
indem Interaktionsmuster analysiert und Riickmeldungen an die Lernenden gegeben
werden. In den meisten Fillen ist die Rolle des Computers zweitrangig — im
Vordergrund steht der Kollaborationsprozess zwischen den Lernenden (und oft auch
dem Lehrer, Tutor und Mentor). Das Design der Software zielt auf die Unterstiitzung
und nicht die Ersetzung dieser menschlichen Gruppenprozesse.

Die Verschiebung von mentalen Modellen individueller Kognition hin zur
Unterstiitzung kollaborierender Gruppen hat enorme Implikationen fir den Fokus
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und die Methoden der Lernforschung. Die Evolution des Forschungsgebietes CSCL
wurde maligeblich von der sukzessiven Akzeptanz und Offenlegung dieser
Implikationen bestimmt.

Von Individuen zu interagierenden Gruppen

Ungefihr zur Zeit der ersten CSCL-Konferenz analysierten Dillenbourg, et al. (1996)
den Stand der Forschung zum kollaborativen Lernen folgendermal3en:

Fir viele Jahre tendierten die Theorien zum kollaborativen Lernen
dazu, darauf zu fokussieren, wie Individuen in Gruppen funktionieren.
Dies spiegelt eine Position wider, die in den 1970er und frithen 1980er
Jahren sowohl in der Kognitionspsychologie wie auch der Kinstlichen
Intelligenz vorherrschend war, in der Kognition als ein Produkt
individueller Leistung von Informationsverarbeitung und der Kontext
sozialer Interaktion mehr als die Basis individueller Aktivitit und
weniger als eigenes Forschungsthema gesehen wurde. In jiingerer Zeit
wurde die Gruppe selbst zur Analyseeinbert und der Fokus verschob sich auf
die mehr emergenten, sozial konstruierten Eigenschaften der Interaktion.

Bei der empirischen Forschung lag das anfingliche Ziel darin, zu
ermitteln, ob und unter welchen Umstinden kollaboratives Lernen
effektiver als individuelles Lernen ist. Die Forscher vatiierten
verschiedene unabhingige Variablen (Gruppengréfle, Gruppen-
zusammensetzung, Aufgabeneigenschaften, Kommunikationsmedien
usw.). Jedoch interagierten diese Variablen in einer Weise miteinander,
die es nahezu unmdéglich machte, kausale Zusammenhinge zwischen
den Bedingungen und Effekten der Kollaboration herzustellen. Daher
begannen in jiingerer Zeit die empirischen Studien damit, weniger auf
die Bestimmung der Parameter effektiver Kollaboration zu fokussieren,
sondern mehr zu versuchen, die Mediatorrolle dieser 1 ariablen fiir die
Interaktion zun  verstehen. Diese Verlagerung hin zu einem eher
prozessorientierten Verstehen erfordert nene Werkzeuge zur Analyse und
Modelliernng von Interaktionen. (S. 189, Hervorhebungen hinzugefiigt)

Die von Dillenbourg et al. betrachtete Forschung — welche den FEinfluss der
Manipulation von Kollaborationsvariablen auf MaBe individuellen Lernens
untersuchte — lieferte keine klaren Resultate. Die Einflusse des Geschlechts oder der
Gruppenzusammensetzung (d. h. heterogene oder homogene Kompetenzniveaus)
koénnen je nach Alter, Wissensgebieten, Lehrer etc. vollig verschieden sein. Dies
vetletzte nicht nur die methodologische Annahme der Variablenunabhingigkeit,
sondern warf auch Fragen auf, wie das hinter den Effekten Liegende zu verstehen ist.
Den Ursachen auf der Spur zu sein bedeutete zu verstechen, was in den
Gruppeninteraktionen passiert und welche Faktoren fiir die beobachteten Effekte
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verantwortlich sind. Dies widerum verlangte die Entwicklung neuer Methodologien
zur Analyse und Interpretation der Gruppeninteraktionen als solche. Der Fokus lag
nicht linger auf dem Verstindnis, was ,,in den K&pfen® der individuellen Lerner
passiert, sondern was zwischen und mit thnen in ihren Interaktionen passiert.

Von mentaler Reprdsentation zu interaktionaler
Bedeutungskonstruktion

Die Verschiebung hin zur Gruppe als Analyseeinheit fillt mit der Fokussierung auf
die Gemeinschaft als Vermittlerin situierten Lernens (Lave, 1991) sowie auf die
kollaborative Wissenskonstruktion (Scardamalia & Bereiter, 1991) zusammen. Aber
sie verlangte auch nach einer Erarbeitung einer social theory of mind, wie zum Beispiel
von Vygotsky (1930/1978) skizziert, welche das Verhiltnis zwischen individuellen
Lernern und kollaborativem Lernen in Gruppen oder Gemeinschaften klirt.

Nach Vygotsky unterscheiden sich die Entwicklungsfihigkeiten individueller Lerner
zwischen kollaborativen Situationen und selbststindigem Arbeiten. Sein Konzept der
»Zone der proximalen Entwicklung® ist definiert als Distanz zwischen diesen beiden
Entwicklungsniveaus. Das heillt, man kann das in kollaborativen Situationen
stattfindende Lernen — selbst das individuelle — nicht mit Pre- und Posttests messen,
welche die individuellen Fihigkeiten beim selbststindigen Bearbeiten erfasst. Um
herauszufinden, was wihrend des kollaborativen Lernens stattfindet, hilft es nicht,
iber mentale Modelle in den Képfen der Individuen zu theoretisieren, denn dies
erfasst nicht die gemeinsame Bedeutungskonstruktion wihrend der kollaborativen
Interaktion.

Kollaboration ist in erster Linie als ein Prozess der gemeinsamen
Bedeutungskonstruktion konzeptualisiert. Die Bedeutungskonstruktion wird nicht als
Ausdruck mentaler Reprisentation der individuellen Teilnehmer aufgefasst, sondern
als eine interaktionale Errungenschaft. Die Bedeutungskonstruktion kann als in einer
Abfolge von AuBerungen bzw. Nachrichten mehrerer Teilnehmer stattfindend
analysiert werden. Die Bedeutung kann nicht individuellen AuBerungen oder
cinzelnen Lernenden zugeschricben werden, denn die Bedeutung hingt
typischerweise von den indexikalischen Beztigen auf die geteilte Situation, elliptischen
Referenzen auf vorangegangene AuBerungen und projektiven Priferenzen
zukiinftiger AuBerungen ab (Stahl, 2000).

Von quantitativen Vergleichen zu Mikrofallstudien

Das Beobachten von Lernen in kollaborativen Situationen unterscheidet sich vom
Beobachten des Lernens isolierter Lerner. Erstens zeigen die Teilnehmer in
Kollaborationssituationen  notwendigerweise  ihr Lernen als Teil des
Kollaborationsprozesses. Zweitens finden die Beobachtungen eher in relativ kurzen
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Perioden der Gruppeninteraktion statt im Vergleich zu den langen Perioden zwischen
Pre- und Posttests.

Ironischerweise mag es einfacher sein, wenn man Lernen in Gruppen statt bei
Individuen untersucht. Dies liegt an der Besonderheit von Kollaboration, dass die
Teilnehmer einander ihr Verstindnis dessen, was in der Interaktion konstruiert wurde,
prisentieren. Mit den wihrend der Kollaboration produzierten AuBerungen, Texten
und Diagrammen beabsichtigten die Teilnehmer, ihr Verstehen darzustellen. Das ist
die Basis erfolgreichen Kollaborierens. Forscher kénnen sich diese Darstellungen
zunutze machen (vorausgesetzt, dass sie die interpretativen Kompetenzen der
Teilnehmer teilen und sie adidquate Aufzeichnungen dieser Darstellungen zum
Beispiel in Form digitaler Videos festhalten kénnen). Forscher kénnen dann den
kollaborativen Prozess rekonstruieren, in welchem die Gruppenmitglieder die
geteilten Bedeutungen — das durch die Gruppe Gelernte — konstruierten.

Auf  der  Ethnomethodologie  basierende =~ Methodologien — wie  die
Konversationsanalyse (Sacks, 1992; ten Have, 1999) oder Videoanalyse (KKoschmann,
Stahl, & Zemel, 2000) erbringen detaillierte Fallstudien der kollaborativen
Bedeutungskonstruktion. Diese Fallstudien sind nicht rein anekdotisch. Sie basieren
auf streng wissenschaftlichen Prozeduren mit intersubjektiver Validitdt, auch wenn
sie in ihrer Natur interpretativ und nicht quantitativ sind. Desweiteren kénnen sie
allgemein anwendbare Ergebnisse reprisentieren, denn Menschen teilen weitgehend
die Methoden, mit denen sie interagieren (zumindest innerhalb einer angemessen
definierten Gemeinschaft oder Kultur).

Wie kann die Analyse der interaktionalen Methoden bei der Gestaltung von CSCL-
Technologien und -Pidagogik helfen? Diese Frage zielt auf die komplexe
Wechselwitkung von Bildung und Computern beim computerunterstiitzten
kollaborativen Letnen.

Das Zusammenspiel von Lernen und Technologie
beim CSCL

Das traditionelle Lernkonzept

Edwin Thorndike (1912), ein Begriinder des traditionellen Bildungsansatzes, schrieb
einmal:

Wenn durch ein Wunder an mechanischer Raffinesse ein Buch einmal
so gestaltet werden kann, dass nur der die zweite Seite sehen kann, der
all das gemacht hat, worauf Seite eins zielte, und desgleichen fur alle
weiteren Seiten, dann koénnte vieles von dem, was momentan
personlichen Unterricht erfordert, durch Gedrucktes erreicht werden
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... Kindern koénnte tiberdies gelehrt werden, Materialien derart zu
nutzen, wie es auf lange Sicht am niitzlichsten ist. (S. 165)

Dieses Zitat ist in zweietlei Hinsicht bemerkenswert. Erstens legt es nahe, dass die
zentrale Idee computerunterstiitzter Instruktion der tatsichlichen Entwicklung von
Computern lange voraus ging. Wichtiger jedoch zeigt es, wie das Ziel der Erforschung
von Bildungstechnologien eng verkniipft und in der Tat nicht zu unterscheiden ist
vom konventionellen Ziel der Bildungsforschung, nimlich die operational
definierbare Steigerung von Lernen. Thorndike schwebte eine Bildungswissenschaft
vor, in der jegliches Lernen messbar ist und darauf basierend alle pidagogischen
Innovationen experimentell evaluiert werden kénnen. Historisch ist die Erforschung
von Bildungstechnologien eng mit dieser Tradition verkniipft und sie stellt eine
Spezialisierung innerhalb dieser dar (cf., Cuban, 1986).

In der Vergangenheit haben Bildungsforscher Lernen als rein psychologisches
Phidnomen betrachtet. Drei wesentliche Merkmale werden Lernen zugeschrieben:
Erstens stellt es eine Antwort auf und Aufnahme von Erfahrung dar. Zweitens wird
Lernen immer als eine tiber die Zeit hinweg erfolgende Anderung aufgefasst. Und
schlieBlich wird Lernen als ein Prozess gesehen, der nicht direkt beobachtet werden
kann (Koschmann, 2002b). Diese Sicht ist kulturell so stark verwurzelt, dass es schwer
fillt, lernen in einer anderen Weise zu begreifen. Sie stiitzt sich auf etablierte
erkenntnistheoretische und geistesphilosophische Traditionen.

Die zeitgentssische Philosophie hat diese Traditionen jedoch in Frage gestellt. Die
sogenannten ,,edifying philosophers® (Rorty, 1974) — James, Dewey, Wittgenstein und
Heidegger — biaumten sich gegen die Sicht auf, dass Lernen ein nicht zugingliches
Ereignis sei, durch das Wissen einem individuellen Geist zugefithrt wird. Sie strebten
nach einem neuen Verstindnis von Lernen und Wissen, das in der Welt der
alltidglichen Dinge verortet ist. CSCL machte sich dieses situiertere Lernverstindnis
zu eigen und wies damit die Grundfeste konventioneller Bildungsforschung zurtck.
CSCL verortet Lernen in der Bedeutungsaushandlung, die statt in den individuellen
Kopfen in der sozialen Welt ausgetragen wird. Von den verschiedenen sozial orien-
tierten Lerntheorien entsprechen die sovial practice theory (Lave & Wenger, 1991) und
die dialogical theories of learning (e.g., Hicks, 1996) am direktesten der Sicht auf Lernen
als eine sozial organisierte Bedeutungskonstruktion. Die social practice theory fokussiert
auf einen Aspekt der Bedeutungsaushandlung: der Aushandlung sozialer Identitit
innerhalb einer Gemeinschaft. Dialogical theories verorten Lernen in der emergenten
Bedeutungsentwicklung innerhalb sozialer Interaktion. Zusammengenommen
beinhalten sie eine Basis fiir das Nachdenken tber und die Erforschung von Lernen.
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Technologiegestaltung zur Unterstiitzung der
Bedeutungskonstruktion in Gruppen

Das Gestaltungsziel bei CSCL ist es, Artefakte, Aktivititen und Umgebungen zu
schaffen, welche die Praxis der Bedeutungskonstruktion von Gruppen verbessert. Die
grolen  Fortschritte der letzten Dekaden in der Computer- und
Kommunikationstechnologien, wie dem Internet, haben die Art und Weise, wie wir
arbeiten, spielen und lernen grundlegend verindert. Jedoch hat Technologie, egal wie
gut oder ausgekliigelt sie auch gestaltet ist, fiir sich genommen die Fahigkeit, die Praxis
zu verindern. Um Méglichkeiten zur Verbesserung der Praxis zu schaffen, bedarf es
vielfiltigerer Formen des Designs (unter Einbringung von Expertise, Theorie und
Praxis verschiedener Disziplinen): ein Design, das das Curriculum (Pidagogik,
Didaktik), die Ressourcen (Informationswissenschaft, Kommu-
nikationswissenschaft), die Partizipationsstrukturen (Interaktionsdesign), die
Werkzeuge (Designstudien) und den umgebenden Raum (Architektur) adressiert.

Wie der Titel eines Kommentars von LeBaron (2002) nahe legt, “Technology does
not exist independent of its use.” Man ersetze “Technologie” durch “Aktivititen,
Artefakte und Umgebungen®, doch die Botschaft bleibt dieselbe — diese Elemente
allein konnen nicht neue Formen des Gebrauchs definieren, sondern sie werden
stattdessen innerhalb des Gebrauchs konstituiert. Eine Umgebung fir eine
gewlnschte Form des Gebrauchs wird zu einer solchen erst durch die organisierten
Aktionen seiner ,,Bewohner®. Werkzeuge und Artefakte sind nur auf die Weisen
Werkzeuge und Artefakte, wie sie von den Teilnehmern im direkten Gebrauch
ausgerichtet und relevant gemacht werden. Selbst Aktivititen werden als solche nur
dadurch kenntlich gemacht, wie sich Teilnehmer auf sie als geordnete Formen
gemeinsamen Handelns ausrichten.

Deshalb muss Softwaredesign fir CSCL einher gehen mit der Analyse der im
entstehenden und fortlaufenden Gebrauch konstruierten Bedeutungen. Bedeutungen
reflektieren vergangene Erfahrung und sind offen fir endlose Aushandlung und
Neubewertung. Ferner haben weder die Analytiker noch die Teilnehmer einen
privilegierten Zugang zu den subjektiven Interpretationen anderer. Abgesehen von
diesen Punkten engagieren sich Teilnehmer routiniert in koordinierten Aktivititen
und handeln, als ob ein gemeinsames Verstindnis sowohl mdglich war als auch
erreicht wurde. Eine fundamentale Frage hierbei ist: wie wird dies erreicht? Um
Technologie fiir die Unterstiitzung kollaborativen Lernens und kollaborativer
Wissenskonstruktion gestalten zu kénnen, miissen wir genauer verstehen, wie kleine
Gruppen von Lernenden mittels verschiedener Artefakte und Medien gemeinsame
Bedeutungen konstruieren.

Der Frage, wie Intersubjektivitit erreicht wird, wurde in einer Vielfalt spezialisierter
Disziplinen nachgegangen: in der Pragmatik (Levinson, 2000; Sperber & Wilson,
1982), der Sozialpsychologie (Rommetveit, 1974), der linguistischen Anthropologie
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(Hanks, 1996) und der Soziologie (cf. Goffman, 1974), speziell der soziologischen
Forschung in der Ethnomethodologischen Tradition (Garfinkel, 1967; Heritage,
1984). Das Problem der Intersubjektivitit ist von besonderer Bedeutung fiir all jene,
die verstehen mochten, wie Lernen innerhalb von Interaktion hervor gebracht wird.
Lernen kann aufgefasst werden als ein Akt, durch den divergente Bedeutungen
miteinander in Kontakt gebracht werden (Hicks, 1996), und Unterricht als soziale und
materielle Arrangements, um solche Aushandlungen zu férdern. Die Analyse der
Praxis von Bedeutungskonstruktion ruft nach der Zuhilfenahme der Methoden und
Anliegen der Psychologie (besonders der diskursiven und kulturellen Varianten),
Soziologie  (besonders der mikrosoziologisch und  ethnomethodologisch
ausgerichteten Traditionen), Anthropologie (einschlieBlich der linguistischen
Anthropologie und der Anthropologie der konstruierten Umgebung), Pragmatik,
Philosophie, Kommunikationswissenschaft, Organisationswissenschaften und
anderen.

Die CSCL-Forschung beinhaltet sowohl Analyse- als auch Designbestandteile. Die
Analyse der Bedeutungskonstruktion erfolgt induktiv und ist indifferent gegeniiber
Reformzielen. Sie sucht einzig zu erkennen, was Menschen in einer Interaktion von
Augenblick zu Augenblick machen, ohne ein Rezept und ohne Bewertung. Gestaltung
auf der anderen Seite ist von Natur aus vorschreibend — jede Bestrebung hin zu einer
Reform beginnt mit der Annahme, dass es bessere und schlechtere Wege gibt, wie
man etwas machen kann. Damit man fir die Gestaltung einer verbesserten
Bedeutungskonstruktion sorgen kann, bedarf es einiger Mittel zur genauen Unter-
suchung der Praxis. In dieser Hinsichtist das Verhaltnis zwischen Analyse und Design
symbiotisch — das Design muss durch die Analyse sachkundig sein und auch die
Analyse hingt in ihrer Ausrichtung auf das Analyseobjekt von der Gestaltung ab
(Koschmann e7 al., 2000).

CSCL muss die Arbeit der Selbsterfindung fortfithren. Neue Theoriequellen miissen
eingefithrt, Analysen der Lernerpraxis prisentiert und Artefakte produziert werden,
und damit einhergehend Theorien dariiber, wie diese die Bedeutungskonstruktion
verbessern koénnen. Die Gestaltung von CSCL-Technologien, welche neue
Moéglichkeiten zum kollaborativen Lernen eréffnen, muss auf der Analyse der Natur
kollaborativen Lernens basieren.

Die Analyse kollaborativen Lernens

Koschmann (2002a) prisentierte eine programmatische Beschreibung von CSCL in
seiner Keynote zur CSCL 2002:

CSCL ist ein Forschungsbereich, der sich hauptsichlich mit
Bedeutung und der Praxis der Bedeutungskonstruktion im Kontext
gemeinsamer Aktivititen sowie den Wegen, wie diese Praxis durch
gestaltete Artefakte mediiert wird, befasst. (p. 18)
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Der moéglicherweise im Detail am schwersten zu verstehende Aspekt des
kollaborativen  Lernens kann umschrieben werden als ,Praxis der
Bedeutungskonstruktion im Kontext gemeinsamer Aktivititen®, als infersubjektives
Lernen (Suthers, 2005) oder als Gruppenkognition (Stahl, 2006). Das ist Lernen, welches
nicht blof3 interaktional erreicht sondern durch die Interaktionen zwischen den
Teilnehmern tatsichlich  &onstituiert  wird. Garfinkel folgend argumentieren
Koschmann et al. (2006) fiir ein Studium der ,,Methoden der Mitglieder™ zur
Bedeutungskonstruktion: “how participants in such [instructional] settings actually go
about doing learning” (Hervorhebung im Original). Zusitzlich zum Verstehen, wie die
kognitiven Prozesse der Teilnehmer durch die soziale Interaktion beeinflusst werden,
missen wir verstehen, wie sich in den Interaktionen zwischen Teilnehmern die
Lernereignisse selbst vollziehen.

Das Studium der gemeinsamen Bedeutungskonstruktion spielt noch keine
herausragende Rolle in der CSCL-Praxis. Selbst dort, wo Interaktionsprozesse (statt
individueller Lernergebnisse) im Detail untersucht werden, erfolgen die Analysen
typischerweise durch Zuweisen von Kodierungskategorien und Auszahlen
vordefinierter Merkmale. In der Tat ersetzen jedoch die Kodierungen das interessierte
Phinomen durch vordefinierte Verhaltenskategorien, statt das danach getrachtet
wird, diese Phinomene in ihrer einzigartigen Situation zu entdecken (Stahl, 2002).

Einige wenige in der CSCL-Literatur veroffentlichte Studien haben dieses Problem
der Beschreibung der Konstitution von Intersubjektivitit in der Interaktion adressiert
(zum Beispiel, Koschmann ez a/., 2006; Koschmann ez a/., 2003; Roschelle, 1996; Stahl,
2000).

Roschelles frithe Studie gestaltete Software speziell fiir die Bedeutungskonstruktion
bezogen auf Physik, definierte Lerneraktivititen, um die Lernenden fir die
gemeinsame Probleml6sung zu gewinnen, und analysierte ihre kollaborative Praxis im
Mikrodetail. Koschmanns Arbeit war generell auf die Methoden der Teilnehmer zur
Problematisierung fokussiert: Wie Gruppen von Lernenden kollektiv eine Situation
als problematisch und nach weiterer spezifischer Analyse verlangend charakterisieren.

Stahl (2006) argumentiert, dass kleine Gruppen aus verschiedenen Griinden die
ergiebigste Einheit fir das Studium intersubjektiver Bedeutungskonstruktion sind.
Der cinfachste ist, dass in kleinen Gruppen die Methoden der Mitglieder zum
intersubjektiven Lernen beobachtet werden kénnen. Gruppen mit einigen wenigen
Mitgliedern etlauben es dem gesamten Spektrum sozialer Interaktionen, zum Zuge zu
kommen, sind jedoch nicht so groB3, als dass die Teilnehmer und ebenso die Forscher
notwendigerweise aus den Augen vetlieren, was vor sich geht. Die gemeinsame
Konstruktion von Bedeutung ist fiir die Forschung am sichtbarsten und verfiig-
barsten in der Analyseeinheit der Kleingruppe, in der sie als Gruppenkognition auftritt.
Dariiber hinaus liegen Kleingruppen auf der Grenze zwischen Individuen und
Gemeinschaften und vermitteln zwischen diesen. Der in den Kleingruppen
stattfindende Wissensaufbau wird ,internalisiert durch die Mitglieder mittels
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individuellem Lernens und externalisiert in ithren Gemeinschaften als feststellbares
Wissen (Stahl, 20006). Jedoch sollten Kleingruppen nicht die einzig untersuchte
soziale Granularitit sein. Analysen weitreichender Verinderungen in Gemeinschaften
und Organisationen kénnen zu einem Verstindnis emergenter Phinomene sozialen
Lernens fithren und die Rolle der diese Verinderungen vorantreibenden eingebetteten
Gruppen aufhellen.

Das Studium der interaktionalen Bewiltigung intersubjektiven Lernens bzw. der
Gruppenkognition fiihrt zu interessanten Fragen, die zu den herausfordernsten jeder
Wissenschaft des Sozialverhaltens gehéren und sogar unsere Natur als bewusste
Menschen  bertihren. Finden kognitive Phidnomene trans-personal im
Gruppendiskurs statt? Wie ist es fiir dem Lernen, tiblicherweise als eine kognitive
Funktion angesehen, méglich, iiber Menschen und Artefakte verteilt zu sein? Wie
kénnen wir Wissen als bewiltigte Praxis und weniger als ein Besitzoder gar
Pridisposition verstehen?

Die Analyse der Computerunterstiitzung

In CSCL-Kontexten sind die Gruppeninteraktionen zwischen den Individuen durch
Computerumgebungen  vermittelt. Die zweite Hilfte von Koschmanns
programmatischer Definition des CSCL-Arbeitsgebietes besteht aus ,,den Wegen, wie
diese Praxis [der Bedeutungskonstruktion im Kontext gemeinsamer Aktivititen]
durch gestaltete Artefakte mediiert wird“. Die Computerunterstiitzung fir die
intersubjektive Bedeutungskonstruktion ist es, was dieses Feld einzigartig macht.

Die technologische Seite der CSCL-Agenda fokussiert auf die Gestaltung und das
Studium grundlegend sozialer Technologien. Grundlegend sozial zu sein bedeutet,
dass die Technologie spezifisch zur Vermittlung und Anregung sozialer Akte, die das
Gruppenlernen konstituieren und zum individuellen Lernen fiihren, gestaltet ist. Das
Design sollte die einzigartigen Moglichkeiten der Technologie wirksam einsetzen,
statt Lernunterstiitzung zu replizieren, die auch durch andere Mittel erfolgen kann,
oder (schlimmer noch) die Technologie zu etwas zu machen, fiir das sie nicht geeignet
ist. Was ist das Einzigartige an der Informationstechnologie, welches diese Rolle
ausfillen kann?

e Computationale Medien sind rekonfigurierbar. Reprisentationen sind dynamisch:
es ist einfach, Dinge hin und her zu schieben und Aktionen riickgingig zu
machen. Es ist einfach, diese Aktionen woanders zu replizieren: Zeit und Raum
kénnen Uberbriickt werden. Diese Merkmale machen die
Informationstechnologie als ,,Kommunikationskanal® attraktiv, aber wir sollten
das Potential der Technologie, neue Interaktionen moglich zu machen, ausnutzen
und nicht versuchen, eine Nachbildung der Face-to-Face-Interaktion zu
erzwingen.
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e Computervermittelte Kommunikationsumgebungen ,»verwandeln
Kommunikation in Substanz® (Dillenbourg, 2005). Eine Aufzeichnung der
Aktivitit wie auch das Ergebnis kénnen aufgehoben, wieder abgespielt und sogar
verindert werden. Wir sollten das Potential der persistenten Aufzeichnung der
Interaktion und Kollaboration als Ressource fiir das intersubjektive Lernen
erkunden.

e Computationale Medien koénnen den  Arbeitsplatzzustand und  die
Interaktionssequenzen analysieren und sich entsprechend deren Merkmale selbst
umkonfigurieren oder Anzeigen erzeugen. Wir sollten das Potential adaptiver
Medien zum Beeinflussen des Verlaufs intersubjektiver Prozesse erforschen und
uns ihre Fihigkeiten zur Aufforderung, Analyse und selektiven Rickmeldung
zunutze machen.

Menschliche Kommunikation und der Gebrauch reprasentationaler Ressourcen fiir
diese Kommunikation sind hochflexibel: Technologien koénnen Mdglichkeiten
eroffnen, sie kénnen jedoch nicht Bedeutungen fixieren oder gar kommunikative
Funktionen festlegen (Dwyer & Suthers, 2005). Vor diesem Hintergrund sollte die
CSCL-Forschung die einzigartigen Vorteile elektronischer Medien identifizieren und
erkunden, wie diese durch die Kollaborierenden genutzt werden und wie sie den
Verlauf der Bedeutungskonstruktion beeinflussen. Dann werden wir Technologien
gestalten, die Funktionszusammenstellungen anbieten, die durch flexiblen Formen
der Anleitung Teilnehmer in die Lage versetzen, sich interaktional in das Lernen
einzubringen.

Die Multidisziplinaritat von CSCL

Zur Zeit kann CSCL als aus drei methodologischen Traditionen bestehend
charakterisiert werden: experimentell, deskriptiv und iterative Gestaltung.

Viele empirische CSCL-Studien folgen dem vorherrschenden —experimentellen
Paradigma, das eine Interventions- mit einer Kontrollbedingung auf eine oder
mehrere Variablen hin vergleicht (e.g., Baker & Lund, 1997; Rummel & Spada, 2005;
Suthers & Hundhausen, 2003; Van Der Pol, Admiraal, & Simons, 2003; Weinberger
et al., 2005). In den meisten dieser Studien erfolgt die Datenanalyse durch ,,kodieren
und zihlen®: Interaktionen werden kategorisiert und/oder Lernergebnisse gemessen
und Gruppenmittelwerte mittels statistischer Methoden verglichen, so dass
allgemeine Folgerungen iiber den Einfluss der manipulierten Variablen auf das
aggregrierte (durchschnittliche) Gruppenverhalten abgeleitet werden kénnen. Diese
Studien analysieren nicht direkt das Bewaltigen intersubjektiven Lernens. Solch eine
Analyse muss eher die Struktur und das Ziel einzigartiger Fille von Interaktionen
betrachten, als Verhaltenskategorien zu zihlen und zu aggregieren.
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Die ethnomethodologische Tradition (fiir CSCL beispielhaft erldutert durch
Koschmann ez al., 2006; Koschmann e a/., 2003; Roschelle, 1996; Stahl, 2000) ist cher
fir deskriptive Fallanalysen geeignet. Videos oder Transkripte von Lernern oder
anderen Mitgliedern einer Lerngemeinschaft werden studiert, um die Methoden, mit
denen Gruppen das Lernen gemeistert haben, freizulegen. Der gegenstandsverankerte
(grounded) Ansatz ist datengetriecben, man versucht, Muster in den Daten zu
entdecken, statt thnen theoretische Kategorien aufzudringen. Die Analyse ist oft
mikroanalytisch, eine kurze Episode wird in gro3er Detailliertheit betrachtet. Deskrip-
tive Methodologien sind gut fiir existenzquantifizierte Aussagen (z. B. dass eine
Gemeinschaft sich manchmal in einer bestimmten Praxis engagiert) geeignet. Als
Wissenschaftler ~ und  Designer  wiirden  wir  aber  gerne  kausale
Verallgemeinerungeniiber die Effekte von Designentscheidungen machen.
Deskriptive Methodologien sind weniger dafiir geeignet, quantitative Beweise fiir die
Effekte einer Intervention zu liefern — dies ist das Gebiet der experimentellen
Methodologie. Aber oft kénnen deskriptive Methodologien verstehen, wie sehr
allgemeine Praktiken funktionieren.

Den traditionellen Analysemethoden der Experimentalpsychologie entgehen die
,Mitgliedermethoden®, durch welche kollaboratives Lernen erreicht wird — die
intersubjektive Bedeutungskonstruktion. Aber dies impliziert nicht, dass jegliche
CSCL-Forschung ethnomethodologisch sein sollte. Eher legen die vorangegangenen
Betrachtungen nahe, dass wir hybride Forschungsmethoden entwickeln (Johnson &
Onwuegbuzie, 2004). Weiterhin kénnen mit experimentellen Designs Interventionen
verglichen werden, aber die Vergleiche sollten bezlglich der in den Mikroanalysen
identifizierten Merkmale, wie Informationstechnologie einerseits die Methoden der
Mitglieder fir die gemeinsame Bedeutungskonstruktion beeinflusst und wie die
Mitglieder sich andererseits die Technologie zueigen machen, erfolgen. Konzeptuell
verindert sich die Prozessanalyse vom ,,Kodieren und Zihlen* zum ,,Erkunden und
Verstehen der Varianten, wie Designvariablen die Unterstitzung der
Bedeutungskonstruktion beeinflussen. Solche Analysen sind zeitaufwendig: wir
sollten (als Forschungshilfen) Messinstrumentarien fir Lernumgebungen,
automatische Visualisierungen und Abfragen der Interaktionslogs entwickeln (as in
Cakir et al, 2005; Donmez ¢t al., 2005). Umgekehrt kénnen traditionelle Analysen,
speziell die MafBe fiir den Lernerfolg wie auch das ,Kodieren und Zihlen®,
beibehalten werden, um schnell Hinweise dafir zu gewinnen, wo sich eine
detailliertere Analyse lohnt, und dadurch die Detailarbeit zu fokussieren (as in Zemel,
Xhata, & Stahl, 2005).

Die Tradition des ##erativen Designs wurde von Fischer & Ostwald (2005), Lingnau, et
al. (2003) und Guzdial et al. (1997) veranschaulicht. Angetrieben durch die
Wechselwirkungen zwischen der entstehenden Theorie, informellen Beobachtungen
und dem Engagement der Interessenvertreter verbessern —designorientierte
Wissenschaftler stindig die fir die Vermittlung von Lernen und Kollaboration
gedachten Artefakte. Ihre Forschung ist nicht notwendigerweise entweder qualitativ
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oder quantitativ, sondern kann auch ,,quisitive” (Goldman, Crosby, & Shea, 2004)
sein — erforschend und intervenierend. Es reicht nicht aus, das Verhalten der
Menschen beim Gebrauch neuer Software nur zu beobachten. Wir miissen den
»Raum® fir mogliche Designs erkunden, in neue Bereiche vorstoBlen und Erfolg
versprechende Feature identifizieren, welche dann weitere Studien unter den anderen
methodologischen ~ Traditionen erfahren. Designer miissen Mikroanalysen
kollaborativen Lernens mit und durch Technologie durchfiihren, um diejenigen
Merkmale der gestalteten Artefakte zu identifizieren, die mit wirksamen Lernen zu
korrelieren scheinen. Wenn eine neue technische Intervention getestet wird, kénnen
experimentelle Methoden zur Dokumentation signifikanter Unterschiede genutzt
werden, wihrend deskriptive Methoden dokumentieren koénnen, wie die
kollaborativen Interaktionen durch die Interventionen unterschiedlich vermittelt
werden. Eine Unterhaltung zwischen den theoretischen Annahmen der
Ethnomethodologie und denen des Designs kann zu einer ,,Technomethodologie*
fihren, welche die eigentlichen Ziele des Designs verdndert (Button & Dourish,
19906).

Eine potentielle Beschrinkung deskriptiver Methodologien sollte jedoch beachtet
werden. Konzentrieren wir uns auf das Finden von Beispielen, wie Mitglieder
wirksames Lernen erreichen, kénnten uns reichlich vorhandene Beispiele dafiir
entgehen, wie es ihnen auch misslingt. Jedoch um herauszubekommen, dass etwas
nicht da ist, missen wir eine Idee davon haben, wonach wir suchen. Ein rein
datengetriebener Ansatz, der Theorie ableitet aber niemals anwendet, wird nicht
ausreichen. Deskriptive Methoden kénnen dahingehend modifiziert werden. Haufige
Muster, die in erfolgreichen Lernepisoden gefunden wurden, werden anschliefend zu
theoretischen Kategorien, nach denen wir mit analytischen Methoden anderswo
suchen und die wir moglicherweise in Fillen nicht-erfolgreicher Kollaboration nicht
finden. Haben wir identifiziert, wo die erfolgreichen Methoden #icht angewandt
wurden, koénnen wir diese Situationen dahingehend hin untersuchen, welche
Charakteristik der Situation fehlte oder verantwortlich war. Einzigartige und nicht
reproduzierbare Fille, in denen die Kollaboration mit Technologie auf interessante
Weise scheitert, konnen oft die tiefsten Einsichten dartiber liefern, was stattfindet
aber ublicherweise als selbstverstindlich und unsichtbar angesehen wird. Es gilt
jedoch zu beachten, dass wir beim Ausfindigmachen von Fallbeispielen, in denen kein
interaktionales Erreichen von Lernen zu sehen ist, nicht Ubersehen, dass etwas
anderes fur die Teilnehmer wertvolles erreicht wurde! Aus Sicht der Teilnehmer sind
zum Beispiel die Etablierung und Aufrechterhaltung von individueller und
Gruppenidentitit wertvolle Leistungen (Whitworth, Gallupe, & McQueen, 2000) und
tatsichlich eine Form situierten Lernens, obwohl sie Forscher anfinglich als soziales,
nicht sachbezogenes Plaudern einstufen kénnten.
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CSCL-Forschung in der Zukunft

Wir haben gesehen, dass die CSCL-Forschung mehrere Ziele und Beschrinkungen
berticksichtigen muss. Die Forschungsgemeinschaft umfasst notwendigerweise
Menschen mit verschiedensten beruflichen und fachlichen Hintergriinden und
Ausbildungen. Sie bringen unterschiedliche Forschungparadigmen, entgegengesetzte
Sichten auf Daten, Analysemethoden, Prisentationsarten, Konzepte der Exaktheit
und technische Vokabularien mit. Sie kommen aus allen Himmelsrichtungen mit
verschiedenen Kulturen und Muttersprachen. CSCL ist ein sich schnell entwickelndes
Feld, welches sich (wie die Learning Sciences generell) in der Schnittmenge anderer
Gebiete, die sich ebenfalls kontinuierlich weiterentwickeln, befindet. Zu jedem Zeit-
punkt agieren die Mitglieder der Forschungsgemeinschaft vor dem Hintergrund ihrer
jeweiligen Vorstellung davon, worum es sich bei CSCL handelt. Zum Beispiel
definiert Sfard (1998) zwei weitreichende und unversdhnliche Metaphern von Lernen,
welche notwendigerweise fiir CSCL relevant sind: die Aneignungsmetapher, nach der
Lernen darin besteht, dass Individuen sich Wissen aneignen und in ihrem Gedichtnis
speichern, und die Partizipationsmetapher, nach der Lernen aus der zunehmenden
Partizipation in Praxisgemeinschaften besteht. Lipponen, Hakkarainen & Paavola
(2004), steuern basierend auf Bereiter (2002) und Engestrom (1987) eine dritte
Metapher bei: die Wissenserzeugungsmetapher, in der neue Wissensobjekte oder
soziale Praktiken durch Kollaboration in der realen Welt erzeugt werden. Folglich ist
es schwer, eine wohldefinierte, konsistente und umfassende Definition der Theotie,
Methodologie, Befunde und best practices von CSCL anzugeben. Méglicherweise
muss man — wie Sfard argumentiert — folgern, dass CSCL heutzutage
notwendigerweise scheinbar unverséhnliche Ansitze verfolgt. Man kann spekulieren,
dass integriertere, hybride Ansitze, so wie wir das vorzuschlagen versucht haben, in
der Zukunft méglich sein kénnen.

Die Forschungsmethodologie der CSCL ist im GroBlen und Ganzen zwischen
experimentellen Ansitzen, deskriptiven Ansitzen und iterativen Designansitzen
trichotomisiert. Obwohl die Methodologien manchmal innerhalb eines
Forschungsprojektes kombiniert werden, werden sie auch dann iiblicherweise
getrennt in nebeneinander laufenden Studien oder separaten Auswertungen einer
einzelnen Studie eingesetzt. Unterschiedliche Forscher tragen manchmal unterschied-
liche Hiite im selben Projekt und reprisentieren dann unterschiedliche Forschungs-
interessen und -methodologien. Diese Situation mag dennoch produktiv sein: die
experimentell arbeitenden Forscher identifizieren weiterhin Variablen, die allgemeine
Parameter kollaborativen Verhaltens beeinflussen, die Ethnomethodologen
identifizieren fir die Bedeutungskonstruktion grundlegende Muster gemeinsamer
Aktivititen und die Designer fithren Neuerungen ein, um neue technologische
Moéglichkeiten kreativ anzupassen. Bald jedoch werden wohl innerhalb des CSCL
Experimentatoren damit beginnen, sich auf die abhingigen Variablen zu
konzentrieren, die den deskriptiven Forschern direkt das interessierte Phinomen
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widerspiegeln (Fischer & Granoo, 1995), Ethnomethodologen werden nach
pridiktiven RegelmiBigkeiten in der technologisch vermittelten
Bedeutungskonstruktion suchen, die dann in das Design einflieBen, und die Designer
werden vielversprechende neue technologische Affordanzen beziiglich der von ihnen
ermoglichten  Bedeutungskonstruktion schaffen und bewerten. Gegenseitige
Unterstiitzung und eine engere Kollaboration kénnen durch hybride Methodologien
moglich werden, zum Beispiel durch die Anwendung reichhaltigerer deskriptiver
Analysemethoden auf das Problem des Verstehens der Folgen experimenteller
Manipulationen oder neuer Designs, oder aber durch Computerunterstiitzung fiir
unsere eigenen bedeutungskonstruktierenden Aktivititen als Forscher.

CSCL-Forscher bilden eine Gemeinschaft des Erkundens, welche aktiv neue Wege
der Kollaboration fiir das Design, die Analyse und FEinfiihrung von
Computerunterstiitzung fiir kollaboratives Lernen konstruiert. Ein breites Spektrum
an Forschungsmethoden aus den Learning Sciences dirfte bei der Analyse
computerunterstiitzten kollaborativen Lernens hilfreich sein.

Mittels angepasster Ideen, Methoden und Funktionsweisen aus verwandten Gebieten
duirfte CSCL das Forschungsgebiet CSCL in seiner nachsten Phase kollaborativ neue
Theorien, Methodologien und Technologien konstruieren, die spezifisch auf die
Aufgabe, soziale Praktiken der intersubjektiven Bedeutungskonstruktion im Hinblick
auf die Unterstiitzung kollaborativen Lernens zu analysieren, ausgerichtet sind. Die
Autoren dieser Abhandlung haben argumentiert, dass CSCL eher einen Fokus auf die
bedeutungskonstruierenden Praktiken kollaborierender Gruppen und auf das Design
technologischer Artefakte zur Vermittlung von Interaktion als auf individuelles
Lernen benétigt. Ob dieser Fokus zu einem kohidrenten theoretischen Rahmenwerk
sowie einer kohirenten Forschungsmethodologie fiir CSCL fithren kann, wird und
sollte, bleibt abzuwarten.




Global Introduction to CSCL 171

References

Andriessen, J., Baker, M., & Suthers, D. (Eds.). (2003). Arguing to learn: Confronting
cognitions in computer-supported collaborative learning environments. Dordrecht,
Netherlands: Kluwer Academic Publishers. Computer-supported
collaborative learning book series, vol 1.

Baker, M., & Lund, K. (1997). Promoting reflective interactions in a CSCL
environment. Journal of Computer Assisted Learning, 13, 175-193.

Bereiter, C. (2002). Education and mind in the knowledge age. Hillsdale, NJ: Lawrence
Erlbaum Associates.

Bromme, R., Hesse, F. W., & Spada, H. (Eds.). (2005). Barriers and biases in computer-
mediated knowledge communication, and how they may be overcome. New York, NY:
Springer. Computer-supported collaborative learning book series, vol 5.

Bruce, B. C., & Rubin, A. (1993). Electronic quills: A situated evaluation of using computers
Sor writing in classrooms. Hillsdale, NY: Lawrence Erlbaum Associates.

Bruffee, K. (1993). Collaborative learning. Baltimore, MD: Johns Hopkins University
Press.

Button, G. Y., & Dourish, P. (1996). Technomethodology: Paradoxes and possibilities.
Paper presented at the ACM Conference on Human Factors in Computing
Systems (CHI '96), Vancouver, Canada. Proceedings pp. 19-26.

Cakir, M., Xhafa, F., Zhou, N., & Stahl, G. (2005). Thread-based analysis of patterns of
collaborative interaction in chat. Paper presented at the international conference
on Al in Education (AI-Ed 2005), Amsterdam, Netherlands.

Cole, M. (1996). Cultural psychology: A once and future discipline. Cambridge, MA:
Harvard University Press.

Crook, C. (1994). Computers and the collaborative experience of learning. London, UK:
Routledge.

Cuban, L. (1986). Teachers and machines: The classroom use of technology since 1920. New
York, NY: Teachers College Press.

Dillenbourg, P. (1999a). What do you mean by "collaborative learning”? In P.
Dillenbourg (Ed.), Collaborative learning: Cognitive and computational approaches
(pp. 1-16). Amsterdam, NL: Pergamon, Elsevier Science.

Dillenbourg, P. (2005). Designing biases that augment socio-cognitive interactions.
In R. Bromme, F. Hesse & H. Spada (Eds.), Barriers and biases in computer-




Global Introduction to CSCL 172

mediated knowledge communication--and how they may be overcome. Dotdrecht,
Netherlands: Kluwer Academic Publisher.

Dillenbourg, P. (Ed.). (1999b). Collaborative learning: Cognitive and computational
approaches. Amsterdam, NL: Pergamon, Elsevier Science.

Dillenbourg, P., Baker, M., Blaye, A., & O'Malley, C. (1996). The evolution of
research on collaborative learning. In P. Reimann & H. Spada (Eds.),

Learning in humans and machines: Towards an interdisciplinary learning science (pp.
189-211). Oxford, UK: Elsevier.

Donmez, P., Rose, C., Stegmann, K., Weinberger, A., & Fischer, F. (2005).
Supporting CSCL with antomatic corpus analysis technology. Paper presented at the

International Conference of Computer Support for Collaborative Learning
(CSCL 2005), Taipei, Taiwan.

Dwyer, N., & Suthers, D. (2005). A study of the foundations of artifact-mediated
collaboration. Paper presented at the international conference of Computer-
Supported Collaborative Learning (CSCL 2005), Taipei, Taiwan.

Engestrom, Y. (1987). Learning by expanding: An activity-theoretical approach to
developmental research. Helsinki, Finland: Orienta-Kosultit Oy.

Fischer, G., & Ostwald, J. (2005). Knowledge communication in design
communities. In R. Bromme, F. Hesse & H. Spada (Eds.), Barriers and biases
in computer-mediated knowledge communication--and how they may be overcome.
Dordrecht, Netherlands: Kluwer Academic Publisher.

Fischer, K., & Granoo, N. (1995). Beyond one-dimensional change: Parallel,
concurrent, socially distributed processes in learning and development.
Human Development, 1995 (38), 302-314.

Garfinkel, H. (1967). Studies in ethnomethodology. Englewood Cliffs, NJ: Prentice-Hall.

Goftman, E. (1974). Frame analysis: An essay on the organization of experience. New York,
NY: Harper & Row.

Goldman, R., Crosby, M., & Shea, P. (2004). Introducing quisitive research:
Expanding qualitative methods for describing learning in ALN. In R. S.
Hiltz & R. Goldman (Eds.), Learning together online: Research on asynchronons
learning networks (pp. 103-121). Mahwah, NJ: Lawrence Erlbaum Associates.

Goodyear, P., Banks, S., Hodgson, V., & McConnell, D. (Eds.). (2004). Adpances in
research on networked learning. Dotrdrecht, Netherlands: Kluwer Academic
Publishers. Computer-supported collaborative learning book series, vol 4.

Gruber, S., Peyton, J. K., & Bruce, B. C. (1995). Collaborative writing in multiple
discourse contexts. Computer-Supported Cooperative Work, 3, 247-269.

Guzdial, M., Hmelo, C., Hubscher, R., Newstetter, W., Puntambekar, S., Shabo, A.,
et al. (1997). Integrating and guiding collaboration: Lessons learned in computer-
supported collaboration learning research at Georgia Tech. Paper presented at the




Global Introduction to CSCL 173

international conference on Computer-Supported Collaborative Learning
(CSCL '97), Toronto, Canada. Proceedings pp. 91-100.

Hanks, W. (1996). Langnage and communicative practices. Boulder, CO: Westview.

Heritage, J. (1984). Garfinkel and ethnomethodology. Cambridge, UK: Polity Press.

Hicks, D. (1996). Contextual inquiries: A discourse-oriented study of classroom
learning. In D. Hicks (Ed.), Discourse, learning and schooling (pp. 104-141).
New York, NY: Cambridge University Press.

Hoadley, C. (2005). The shape of the elephant: Scope and menbership of the CSCL community.
Paper presented at the international conference of Computer-Supported
Collaborative Learning (CSCL 2005), Taipei, Taiwan.

Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research
paradigm whose time has come. Educational Researcher, 33 (7), 14-26.

Kienle, A., & Wessner, M. (2005). Our way to Taipei: An analysis of the first ten years of the
CSCL community. Paper presented at the international conference of
Computer-Supported Collaborative Learning (CSCL 2005), Taipei, Taiwan.

Koschmann, T. (1996a). Paradigm shifts and instructional technology. In T.
Koschmann (Ed.), CSCL: Theory and practice of an emerging paradigm (pp. 1-23).
Mahwah, NJ: Lawrence Erlbaum.

Koschmann, T. (2002a). Dewey's contribution to the foundations of CSCL tresearch.
In G. Stahl (Ed.), Computer support for collaborative learning: Foundations for a

CSCL community: Proceedings of CSCL 2002 (pp. 17-22). Boulder, CO:
Lawrence Erlbaum Associates.

Koschmann, T. (2002b). Dewey's critique of Thorndike's bebaviorism. Paper presented at
the AERA 2002, New Oftleans, LLA.

Koschmann, T. (Ed.). (1996b). CSCL.: Theory and practice of an emerging paradigm.
Hillsdale, NJ: Lawrence Erlbaum Associates.

Koschmann, T., Hall, R., & Miyake, N. (Eds.). (2002). CSCL2: Carrying forward the
conversation. Mahwah, NJ: Lawrence Erlbaum Associates.

Koschmann, T., Stahl, G., & Zemel, A. (2006). The video analyst's manifesto (ot the
implications of Gatfinkel's policies for the development of a program of
video analytic research within the learning sciences). In R. Goldman, R. Pea,
B. Barron & S. Derty (Eds.), Video research in the learning sciences.

Koschmann, T., Zemel, A., Conlee-Stevens, M., Young, N., Robbs, J., & Barnhart,
A. (2003). Problematizing the problem: A single case analysis in a dPBL
meeting. In B. Wasson, S. Ludvigsen & U. Hoppe (Eds.), Designing for change
in networked learning environments: Proceedings of the international conference on

computer support for collaborative learning (CSCL '03) (pp. 37-40). Bergen,
Norway: Kluwer Publishers.




Global Introduction to CSCL 174

Lave, J. (1991). Situating learning in communities of practice. In L. Resnick, J.
Levine & S. Teasley (Eds.), Perspectives on socially shared cognition (pp. 63-83).
Washington, DC: APA. D.O.L: [1991].

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation.
Cambridge, UK: Cambridge University Press.

LeBaron, C. (2002). Technology does not exist independent of its use. In T.
Koschmann, R. Hall & N. Miyake (Eds.), CSCL 2: Carrying forward the
conversation (pp. 433-439). Mahwah, NJ: Lawrence Erlbaum Associates.

Levinson, S. C. (2000). Presumptive meanings: The theory of generalized conversational
implicature. Cambridge, MA: MIT Press.

Lingnau, A., Hoppe, H. U., & Mannhaupt, G. (2003). Computer supported
collaborative writing in an early learning classroom. Journal of Computer
Assisted Learning, 19 (2), 186-194.

Lipponen, L., Hakkarainen, K., & Paavola, S. (2004). Practices and orientations of
CSCL. In J.-W. Strijbos, P. Kirschner & R. Martens (Eds.), What we know
about CSCL.: And implementing it in higher education (pp. 31-50). Dordrecht,
Netherlands: Kluwer Academic Publishers.

Newman, D., Griffin, P., & Cole, M. (1989). The construction gone: Working for cognitive
change in schools. Cambridge, UK: Cambridge University Press.

Nicolopoulou, A., & Cole, M. (1993). Generation and transmission of shared
knowledge in the culture of collaborative learning: The fifth dimension, its
playworld and its institutional contexts. In E. Forman, N. Minnick & C. A.
Stone (Eds.), Contexts for learning: Sociocultural dynamics in children's development.
New York, NY: Oxford University Press.

O'Malley, C. (1995). Computer supported collaborative learning. Betlin, Germany: Springer
Verlag.

Rommetveit, R. (1974). On message structure: A framework for the study of language and
communication. New York, NY: Wiley & Sons.

Rotty, R. (1974). Philosophy and the mirror of nature. Princeton, NJ: Princeton
University Press.

Roschelle, J. (1996). Learning by collaborating: Convergent conceptual change. In T.
Koschmann (Ed.), CSCL: Theory and practice of an emerging paradigm (pp. 209-
248). Hillsdale, NJ: Lawrence Erlbaum Associates.

Roschelle, J., & Teasley, S. (1995). The construction of shared knowledge in
collaborative problem solving. In C. O'Malley (Ed.), Computer-supported
collaborative learning (pp. 69-197). Berlin, Germany: Springer Verlag.

Rummel, N., & Spada, H. (2005). Sustainable support for computer-mediated
collaboration: How to achieve and how to assess it. In R. Bromme, F.
Hesse & H. Spada (Eds.), Barriers and biases in computer-mediated knowledge




Global Introduction to CSCL 175

communication--and how they may be overcome. Dordrecht, Netherlands: Kluwer
Academic Publisher.

Sacks, H. (1992). Lectures on conversation. Oxtord, UK: Blackwell.

Scardamalia, M., & Bereiter, C. (1991). Higher levels of agency in knowledge
building: A challenge for the design of new knowledge media. Journal of the
Learning Sciences, 1, 37-68.

Scardamalia, M., & Bereiter, C. (1996). Computer support for knowledge-building
communities. In T. Koschmann (Bd.), CSCL: Theory and practice of an emerging
paradigm (pp. 249-268). Hillsdale, NJ: Lawrence Erlbaum Associates. D.O.L:
[199¢6].

Sfard, A. (1998). On two metaphors for learning and the dangers of choosing just
one. Educational Researcher, 27 (2), 4-13.

Sperber, D., & Wilson, D. (1982). Mutual knowledge and relevance of theories of
comprehension. In N. V. Smith (Ed.), Mutual knowledge. New York, NY:
Academic Press.

Stahl, G. (2002). Rediscovering CSCL. In T. Koschmann, R. Hall & N. Miyake
(Eds.), CSCL 2: Carrying forward the conversation (pp. 169-181). Hillsdale, NJ:
Lawrence Erlbaum Associates.

Stahl, G. (20006). Group cognition: Computer support for building collaborative knowledge.
Cambridge, MA: MIT Press.

Stahl, G., Koschmann, T., & Suthers, D. (2006). Computer-supported collaborative
learning: An historical perspective. In R. K. Sawyer (Ed.), Canbridge
handbook of the learning sciences (pp. 409-426). Cambridge, UK: Cambridge
University Press.

Strijbos, J.-W., Kirschner, P., & Martens, R. (Eds.). (2004). What we know about
CSCL ... And implementing it in bigher education. Dordrecht, Netherlands:
Kluwer Academic Publishers. Computer-supported collaborative learning
book series, vol 3.

Suthers, D. (2005). Technology affordances for intersubjective learning: A thematic agenda for
CSCL. Paper presented at the international conference of Computer
Supportt for Collaborative Learning (CSCL 2005), Taipei, Taiwan.

Suthers, D., & Hundhausen, C. (2003). An empirical study of the effects of
representational guidance on collaborative learning. Journal of the I earning
Sczences, 12 (2), 183-219.

ten Have, P. (1999). Doing conversation analysis: A practical guide. Thousand Oaks, CA:
Sage.

Thorndike, E. L. (1912). Edncation: A first book. New York, NY: Macmillan.

Van Der Pol, J., Admiraal, W., & Simons, R.-]. (2003). Grounding in electronic
discussions: Standard (threaded) versus anchored discussion. Paper presented at the




Global Introduction to CSCL 176

international conference of Computer-Supported Collaborative Learning
(CSCL 2003), Bergen, Norway. Proceedings pp. 77-81.

Vygotsky, L. (1930/1978). Mind in society. Cambridge, MA: Hatvard University Press.

Wasson, B., Ludvigsen, S., & Hoppe, U. (Eds.). (2003). Designing for change in
networked learning environments: Proceedings of the international conference on computer
support for collaborative learning 2003. Dordrecht, Netherlands: Kluwer
Academic Publishers. Computer-supported collaborative learning book
series, vol 2.

Weinberger, A., Reiserer, M., Ertl, B., Fischer, F., & Mandl, H. (2005). Facilitating
collaborative knowledge construction in computer-mediated learning
environments with cooperation scripts. In R. Bromme, F. Hesse & H.
Spada (Eds.), Barriers and biases in computer-mediated knowledge communication--

and how they may be overcome. Dotdrecht, Netherlands: Kluwer Academic
Publisher.

Whitworth, B., Gallupe, B., & McQueen, R. (2000). A cognitive three-process model
of computer-mediated group interaction. Group Decision and Negotiation, 9,
431-450.

Zemel, A., Xhafa, F., & Stahl, G. (2005). Analyzing the organization of collaborative math
problem-solving in online chats using statistics and conversation analysis. Paper
presented at the CRIWG International Workshop on Groupware, Racife,
Brazil.




Global Introduction to CSCL




