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Foreword

From the carly days of theorizing on knowledge building, much emphasis has been put on the creation
of new knowledge through collaborative idea refinement rather than on learning things that are already
known. The basic idea has been that learners should develop skills of contributing to the generation
of new knowledge in interaction with other members of a knowledge community or a network. Un-
til recently, the technology to support these processes was not highly developed and especially not
very widespread. Currently, dynamic research fields like Technology-Enhanced Learning (TEL) and
Computer-Supported Collaborative Learning (CSCL) are exploring the potentials of forums, wikis,
and other forms of social software to support collaborative knowledge construction processes and
outcomes in a systematic way. Although some researchers and educational practitioners consider
these new software types as ideal technologies for collaborative knowledge building, research on
computer-supported (collaborative) learning does not warrant optimism with respect to effects of new
technologies on learning. The field has seen the rise and fall of many hopes with respect to how new
technologies might revolutionize learning and instruction. Rather than addressing the direct effects
of technologies on learning, it seems more promising to investigate how technologies can support
and change educational practices. The idea of technology enhancement should thus not only be seen
in connecting distant learners with social software, but also in offering or giving access to challeng-
ing learning contexts and in support for structuring and orchestrating processes of collaborating and
learning for both distant and co-present collaborators.

A focus in e-collaborative knowledge construction is on knowledge generated in technology-
enhanced social interaction, rather than on information structures to be transmitted into the learners’
heads with the help of technology. This does not imply that knowledge construction can be reasonably
considered as being completely independent of the cognitive systems of the participating individu-
als. It does imply, however, that collaborative knowledge construction processes exceed individual
cognitive systems. A multitude of approaches from different perspectives seems thus necessary to
appropriately cover the complexity of the phenomenon. Such a multitude of approaches typically is
accompanied by conceptual and methodological heterogeneity. This heterogeneity, in turn, can ham-
per the accumulation of scientific knowledge on the phenomenon. The present book is thus a very
important and timely contribution to bring together the most important approaches to technology-
enhanced collaborative knowledge construction from different disciplines and perspectives. Itis a great
state-of-the-art resource for researchers who want to improve our understanding of how knowledge
is generated and shaped through social interaction in groups and networks and what role technology
can play to support the cognitive and social processes involved. Although I am aware of the fact that



scientific understanding of a phenomenon and educational innovations can be quite different things,
I strongly believe that this research has a high potential to contribute to a more participatory culture
of learning in our schools and universities.

Frank Fischer
Ludwig-Maximilians University of Munich, Germany

Frank Fischer earned his Doctorate in Psychology in 1997, and his Habilitation (professorial dissertation) in Psychology and
Education in 2002, both from the University of Munich. He served as an Assistant Professor for Applied Cognitive Psychology
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versity of Tuebingen and head of the research unit Collaborative Knowledge Construction at the Knowledge Media Research
Center. Since October 2006, he is a Full Professor of Education and Educational Psychology at the University of Munich.
His research has been revolving around collaborative knowledge construction in interactive learning environments. In recent
research projects, he has been focusing on facilitating collaborative knowledge construction with computer-supported socio-
cognitive scaffolding with collaboration scripts in school (biology and physics) and university (educational science, medicine,

computer science) contexts.
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Preface

The focus on knowledge has shifted during the last decades. Nowadays, lifelong learning and the abil-
ity to work with knowledge belong to the key skills of our society. This is reflected by authors using
terms like knowledge society (e.g., Nonaka, 1994) or knowledge age (e.g., Bereiter, 2002). The quantity
of information, which is generated and also accessible due to the new information and communication
technologies, requires new strategies of information processing and exchange. It requires the individual
as well as the society to keep their knowledge up to date, which results in a continuous process of
knowledge generation (see Nonaka, 1994). In this way, it is not more enough to acquire knowledge and
rely on it—learners find themselves in a permanent process of knowledge construction and rebuilding.
Consequently, also learning scenarios have changed. Teaching cannot be seen anymore from the per-
spective of a teacher who is passing his or her knowledge to students and also learning cannot be seen
any more as memorizing things presented by a teacher (see Ertl, Winkler & Mandl, 2007). Such kinds
of learning would rather result in inert knowledge—knowledge which is reproducible for tests but not
applicable by the learners (see Renkl, Mandl & Gruber, 1996).

COLLABORATIVE KNOWLEDGE CONSTRUCTION

According to constructivist approaches, learners have to construct their knowledge actively to create
applicable knowledge. Thus, active knowledge construction in collaborative scenarios is provided
by approaches like cognitive apprenticeship (Collins, Brown & Newman, 1989) or situated learning
(Lave & Wenger, 1991). Fischer, Bruhn, Grisel, and Mandl (2002) describe four important processes
for collaborative knowledge construction: Learners’ externalization and elicitation of knowledge, their
conflict-oriented negotiation and their consensus-oriented integration. Externalization and clicitation
relate to the exchange of knowledge in which the learning partners present their knowledge and query
mutually for resolving deficits. These processes are complemented by conflict-oriented negotiation and
consensus-oriented integration, which describe that learning partners have to negotiate about different
viewpoints and integrate them to construct a shared knowledge base for collaboration. The development
of this shared knowledge base can be a goal collaborative knowledge construction as well as the funda-
ment for further collaborative activities, for example in learning communities. In sum, collaborative
knowledge construction is attributed with many benefits for learners (see e.g., Ertl, Fischer & Mandl,
2006; Lou, Abrami & d’Apollonia, 2001; Roschelle & Teasley, 1995).
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AFFORDANCES FOR E-COLLABORATIVE KNOWLEDGE CONSTRUCTION

Collaborative knowledge construction requires collaboration in a style in which collaboration partners
interact frequently with content-specific activities and also commitment of the collaboration partners. It
means that they work together at the same (virtual) place to construct one joint product or mental artifact
(see Bereiter, 2002). Such collaboration does not necessarily have to happen synchronously—however,
the collaboration partners’ timing and their commitment have to be solid enough for the processes of
collaborative knowledge construction to take place (see Ertl, 2008). The e-collaborative setting relies
furthermore on the computer, which features collaboration partners’ communication (e.g., by the provi-
sion of newsgroups, chats, Wikis, instant messaging tools or audio-visual communication). Communica-
tion (and collaboration) tools enable different scenarios for e-collaborative knowledge construction, for
example virtual communities of practice, virtual learning communities, situated learning environments,
cased-based learning, and virtual seminars. However, providing communication and collaboration facilities
itself is not enough for e-collaborative knowledge construction (ECKC) to happen. Besides this, there is
at least a shared motivation necessary and some aspects of instructional design (see Kirschner, Sweller &
Clark, 2006). This can be introduced by the shared screen, which sets up the virtual collaboration space
(e.g., the context and introducing pages of a learning environment or virtual community or by a shared
application). In the last case, learners can see the moves of their collaboration partners simultaneously
(see Dillenbourg & Traum, 2006; Ertl et al., 2006).

Environments for e-collaborative knowledge construction can be improved further by dedicated
support for collaboration partners. Several methods offer such support, such as visualization aids (e.g.,
Mayer, 1994), structures for collaboration (e.g., Fischer, Kollar, Mandl & Haake, 2007) and tutoring
(e.g., Pata, Sarapuu & Lehtinen, 2005). One challenge for designing support methods is to provide as
much support as necessary for learners, but without overextending their capacity by too complex tools
or inappropriate simplifications. Therefore, it is important to learn about the knowledge, skills, and needs
of collaboration partners to provide appropriate support (see Dobson, 1999).

STRUCTURE OF THE BOOK

This book comprises four sections which take up important aspects of e-collaborative knowledge con-
struction. It starts with environments that give an impression about scenarios of e-collaborative knowl-
edge construction. The second section focuses typical approaches in the context of ECKC and discusses
the issue of analysing and evaluating processes and outcomes of environments for ECKC. This is fol-
lowed by the third section which deals with particular mechanisms to facilitate learners’ processes and
outcomes in ECKC. The book concludes with broader perspectives which set ECKC back in a school
and an organizational context. In the following, the sections and chapters are described in more detail.
Furthermore, the contents described can be complemented by technical perspectives and good practice
examples, which appeared in Ertl (2010), 7echnologies and Practices for Constructing Knowledge in
Online Environments: Advancements in Learning.

Environments for E-Collaborative Knowledge Construction

The book starts with a section about environments to illustrate scenarios in the context of e-collaborative
knowledge construction. Chapters of this section give an impression of what is meant by e-collaborative
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knowledge construction and show implementations. They focus on different goals ranging from empow-
ering learners with 21* century skills to setting up a sustainable learning community. Thereby, authors
give insights into issues that came up during planning, implementing and running these environments
and provide lessons learned. The chapters discuss good practices for the design, the implementation and
the application of environments for e-collaborative knowledge construction.

Clark, Sampson, Stegmann, Marttunen, Kollar, Janssen, Weinberger, Menekse, Erkens, and Laurinen
show how working in e-collaborative environments can facilitate learners to develop 2/% century skills.
By using this term, they refer to the concepts of adaptability, complex communication skills, non-
routine problem-solving skills, self-management/self-development, and systems thinking. The chapter
describes four different environments for e-collaborative knowledge construction, namely WISE Seeded
Discussions, CASSIS, VCRI, and DREW and analyzes to which extent each environment supports the
development of these skills.

Bettoni takes a community approach to e-collaborative knowledge construction. He describes how
to apply the principle of communities of practice to the design and implementation of a community of
research. His chapter gives insights into the design and implementation process of a community and
into the activities which occurred within this community. By that, the author derives good practices and
suggestions for the design, implementation and maintenance of communities.

Oehl and Pfister focus on applying chat for e-collaborative knowledge construction. Besides the pure
chat communication, the authors also provide a shared application for enabling knowledge construction.
They discuss shortcomings of chat-based scenarios and present the approach of learning protocols to
facilitate it. These learning protocols provide collaboration partners means for referencing chat contribu-
tions and to classify them according to their intention. The chapter discusses which particular aspects
can be facilitated by learning protocols and provides aspects which should be considered when setting
up scenarios with chat communication.

Approaches in the Context of E-Collaborative Knowledge Construction

E-collaborative knowledge construction can be seen from different approaches, such as distributed cognitive
processing, conceptual change, help-seeking, and expertise development. Each of them has a particular
focus to build environments for the collaboration partners. All of them refer to cognitive processes and
interactions that are taking place during e-collaborative knowledge construction and the assessment of
its outcomes and they illustrate the process character of e-collaborative knowledge construction. This
section will elaborate these approaches and their impact for e-collaborative knowledge construction.

The chapter by 7scholl and Dowell focuses on distributed cognitive processing and describes an
approach for studying processes of e-collaborative knowledge construction. It illustrates this approach
by examples from discourse analysis and presents evidence for a significant overlap between critical
argumentation and knowledge construction. The authors provide a refined definition of co-construction
that comprises of an interrelation between interaction and co-construction. The chapter concludes with
implications on the analysis and evaluation of knowledge co-construction in different environments.

Harteis elaborates how e-collaborative knowledge construction is related with the development
of professional expertise. He distinguishes different types of knowledge and shows how they develop
individually and during collaboration. The chapter describes how information and communication tech-
nologies can facilitate these knowledge construction processes, including a discussion about challenges
for e-collaborative knowledge construction.
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Schworm and Heckner focus on the concept of help secking that relates to an asymmetric knowledge
distribution setting. Starting from the issue of interactions in academic help seeking they summarize
general aspects of collaboration in settings with asymmetric expertise. They shift their attention to pe-
culiarities of computer-based help secking in human-human interactions as well as in human-computer
scenarios. Thereby, they identify typical weaknesses of current help systems and show how far social
Web can have an impact for the design of future help systems.

Liuand Hmelo-Silver elaborate scientific conceptual change during collaborative knowledge construc-
tion in their chapter. They present a model for collaborative scientific conceptual change (CSCC) and
describe a study that was analyzed according to this model. Their analyses identified several processes
of e-collaborative knowledge construction which are related to the outcomes of the collaborative setting.
This enabled them to exemplify how conceptual change takes place during collaboration.

Stluijsmans and Stribos focus on the outcomes of e-collaborative knowledge construction, which is
often some kind of group product that was created jointly by all members of the group. Research has
shown that there are often differences in the individual contributions of each group member to the group
outcome, which could result in inequalities and injustice for assessment. Sluijsmans and Strijbos focus on
peer-assessment to overcome this issue. Peer-assessment facilitates instructors to evaluate the individuals’
contributions to a group’s outcome according to mutual estimations of the learning partners. The authors
present different methods for peer-assessment and discuss their advantages and disadvantages.

Support Measures

The different settings and technologies are the key to understand how e-collaborative knowledge construc-
tion takes place and offers a starting point for the design of environments for e-collaborative knowledge
construction as well as for the support of collaboration partners in these environments. Support approaches
focus on instructional interventions which are applied during the process of e-collaborative knowledge
construction. They help learners to work more effectively on their knowledge construction. Chapters
in this section focus on particular mechanisms of the described support method (scripting, trainings,
and tutoring) in the context of an environment for ECKC. They allow readers to transfer the presented
support methods to other environments to provide further facilitation there.

Diziol and Rummel present a descriptive framework that provides dimensions for the support of col-
laborative e-learning. This framework allows classifying different types of support for e-collaborative
knowledge construction by focussing important dimensions for support: the level of support, the domain,
the mode, the timing, and the adaptivity. They exemplify their framework by the description of an adap-
tive domain-related assistance for a cognitive tutor algebra.

Hdkkinen, Arvaja, Hamdildinen, and Péysa focus on the particular support method of scripting in
the context of a collaborative Web-based university course. They highlight the issue of different styles
of script support, present a review of theoretical and empirical analyses and provide results of a design-
based study which implemented three different styles of scripting. Based on this, they are able to present
main applications for scripting and introduce the approach of flexible pedagogical scripts.

Pcéichter, Kreisler, and Maier raise the issue of how far processes and results of e-collaborative knowl-
edge construction in videoconferencing settings may differ from face to face. They provide evidence
by the presentation of an empirical study which shows that results do not differ significantly even if
there are differences in the processes. Based on these results, the authors present a study about support
by trainings for facilitating collaboration in videoconferencing which enable collaboration partners to
reach better collaborative outcomes.
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Kopp, Germ, and Mandl focus on the method of tutoring for providing support for e-collaborative
knowledge construction. They elaborate the issue that tutors need more than just content-specific skills
if they want to set beneficial conditions for learning. They further analyze which particular skills are
necessary for a tutor to facilitate learning processes in e-collaborative scenarios. Their contribution is
substantiated by the description of two virtual courses, one course which dealt with e-tutoring as subject
matter and another course in which these tutoring strategies were applied.

Outlook

The outlook section puts e-collaborative knowledge construction in a broader context and discusses criti-
cally educational and organisational perspectives. Chapters in this section describe possible developments
of e-collaborative knowledge construction in the future and driving and hindering forces.

Stevens provides in his chapter an educational perspective on the future development of e-collaborative
knowledge construction. He focuses on the issue of rural education, which is characterized by small
school sizes and often also by a decreasing number of students per school. Based on the exemplary
situation of Newfoundland, he shows how e-collaborative knowledge construction can be applied in
a school setting and how it can help schools, particularly in rural areas, to maintain their educational
mission although to their small student numbers.

Movreland, Swanenburg, Flagg, and Fetterman take an organisational perspective on e-collaborative
knowledge construction. They deal with the issue of transactive memory, which describes meta-knowledge
about the skills of collaboration partners. They show prerequisites for the development of transactive
memory and raise the issue, how far e-collaboration can support the development of transactive memory.
Their conclusions show an ambivalent view on the role of technology for supporting e-collaborative
knowledge construction.

CONCLUSION

E-collaborative knowledge construction describes an interactive process of collaborative knowledge
work for the collaboration partners. The approaches and environments described in this book are there-
fore not restricted to the pure exchange of knowledge—Iearners also have the opportunity to negotiate
on a collaborative knowledge base. Even if environments are very different with respect to their aims
and contents, all of them facilitated these intense collaboration processes by their instructional design
which was added to or included in the technical features. Technical development can promote chances
for e-collaborative knowledge construction (see therefore the already mentioned book of Ertl, 2010:
Technologies and Practices for Constructing Knowledge in Online Environments: Advancements in
Learning). The increasing use of Web 2.0 technologies will be a motor for enabling intense collaboration
due to their interactivity and support smooth processes of ECKC. Yet, the most interactive technology
doesn’timplicate processes of e-collaborative knowledge construction per se—there is always the need to
contextualize the technology for example, by group rules for virtual communities or by the instructional
design for learning environments (see Kirschner, Sweller & Clark, 2006).

E-collaborative knowledge construction may have links to face to face collaboration but may also
be completely virtually. Currently there is just little research about interpersonal knowledge in virtual
settings, which can provide motivation and prerequisite for successful processes and outcomes. There-
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fore, future research should also analyze the influence and contribution of social networking systems
like facebook to e-collaborative knowledge construction.

Bernhard Ertl
Universitdt der Bundeswehr Miinchen, Germany
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