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1. Requirements for Communities of practice in the Humanities

Scholarly communication in the humanities heavily depends on the discursive nature of knowledge creation and the media-in-use. It has changed over the centuries due to the change of media, altering not only the communicational culture of scholars regarding their archives and text production strategies but also the communication situation in society leading altogether scientific, artistic, and societal revolutions. The change from scroll to book in the edition of the Babylonian Talmud is a good example for such a media revolution. The interdisciplinary collaborative research center “Media and cultural communication”
 was founded in 1999 to research the nature and impact of media on the discourses in cultural communication. Historically and by creating new interdisciplinary workplaces for scientists in the 21st century, we analyze the impact of networked information systems on cooperation and knowledge organization in scientific communities and public debates.

Knowledge creation processes also known as learning processes can be researched by socio-cultural constructivist theories of learning like Vygotsky (1962), Piaget (1957), and Bateson (1973). Since knowledge creation in science is an often collaborative and communicative endeavour which is based on shared experience and practice involving the apprenticeship of student researchers we deploy approaches where knowledge emerges in communities of practice (CoP) by discursive assignment of sense (Lave and Wenger 1991; Wenger 1998). For historical and actual communities of practice in science we make the basic assumption that there are two disciplinary structures for the archives of the discourses (Snow 1959): goal and forwarding oriented (‘linear’) on the one hand, discursive and displaying (‘non-linear’). In the linear case the ‘old knowledge’ is left behind, vanishes in the archive, and is replaced by newly published knowledge. In the non-linear case ‘old knowledge’ can be introduced in the ongoing discourse at any time. Knowledge here is kept in disciplinary dynamic archives and contextualized in the historical process. In the mediation knowledge is not forwarded but displayed where the process of displaying is inherently interweaved with the knowledge creation process and, therefore, is a media problem on its own. The hermeneutical process is nerved by self-reflective loops of insights and mediation. The appropriate IS-metaphor for these processes is the model of multimedia hypertext or hypermedia.
Supporting communication and knowledge creation in digitally networked cultural science communities represents a specific challenge for the development and organizational structure of hypermedia information systems due to at least three reasons.  First, the discursive nature of knowledge creation in the humanities is based on an intense exposure to hypermedia artefacts and underlying theories which requires support of different digital media to be combined with (almost) arbitrary metadata constituting the situational background of an artefact. These digital artefacts have special semantics for each user and each community of practice. Dynamic context management concepts for digital hypermedia artefacts supporting a high degree of semantic freedom are thus needed for discourses in the humanities. Second, open repositories are an indispensable prerequisite for scaling such hypermedia systems beyond the purposes of one community of practice. Scientific discourses in an informed society could not be isolated in the ivory tower anymore. Modern system should allow clients of any kind to check out and modify archives and bringing them back into the discussion, again fostering discourses by simultaneously assuring intellectual property. We are aware that this is not only a requirement of a class of systems but is accompanied by the transformation of the humanities themselves. 

A naive multimedia understanding - e.g. that hypermedia can transport knowledge - isn’t sufficient, since complex interrelations between media exist as well as complex cultural interfaces to these media (Manovich 2001). So, advanced hypermedia management strategies (fluid archives) are a crucial factor in science and learning processes instead of old-fashioned de-contextualization strategies propagated in state-of-the-art information systems.

Learning in community of practice here needs to bridge the gap between semantic freedom in (almost) arbitrary metadata annotations, scalable repository technologies and fluidity. The success of collaborative hypermedia systems heavily depends on the discursive nature of knowledge creation. Information systems that assist cross-disciplinary communities of practice should be able to capture, to visualize, and to support the ongoing scientific discourse to keep participants informed and committed to the knowledge creation process. We present a case study, using the MECCA discourse support system for a movie research community. 
2. MECCA: The Case of a Community of Practice in the Cinematic Sciences

The CoP in this case is a multidisciplinary research concerning the facial semantics in movies cooperating with our collaborative research center. The CoP is physically distributed in the departments of cinematic sciences in three German cities. Members of the CoP have diverse backgrounds of educations, e.g. cinematic science, history of art, graphical design and are on diverse levels of profession. The community members have already different interests and point of views, due to their educational and cultural background. Their joint enterprise is to analyze the semantics of facial expression of movies by classification of and commenting non movie scenes in four dimensions: the beautiful face, the dramatic face, the portrait, and mass faces.  By the nature of their research tasks the community members very often have different points of view on a shared multimedia artefact which are expressed in a use of distinctive vocabularies. When trying to find a common level of communication the community is very often limited to restrict their vocabulary to a minimum or make use of terms that are irritating to other members having another background or research focus on the artefact. One example is the meaning of the term “text”. An art historian stated that she will never use the term “text” for movies while the other members wanted to use the term in broadest sense possible.
A major aspect influencing the CoP is its distribution among several universities in Germany. For that reason a collaborative information system and a collective server to share multimedia files is of great importance for them. By using a collective multimedia artefact server this would not only mean to foster collaboration among researchers, but also enable students to take online triages apart from rare on campus meetings. Obviously, the knowledge creation process displayed is discourse oriented collaboration on the basis of movie samples covering their research topic. So, they learn by taking video triages together in order to classify and comment on them. Here, we detected a crucial aspect in the CoP based on the needs for almost arbitrary classification, (re-) combination, and annotation features of multimedia artefacts to be made accessible to the community members. This implies an aspect of semantic freedom to be embedded into the system allowing the almost arbitrary (re‑)contextualization of multimedia artefacts, but another requirement was derived by a demand to protect their individual property since in research communities the risk of plagiarism might not be underestimated. In addition, an aspect not yet reflected in the previous requirements is the commentary relationships of the media themselves. As information can not be regarded independent from the medium through which it is mediated. That means, a media theory considered as an isolated information carrier of content is not sufficient, resulting in a need for a system carrying (at least) metadata about the situational context (background) of its creation. Nevertheless, metadata only are not able to carry the needed information without any graphical representation. For that reason, the CoP needed a system expressing semantic relationships between various media artefacts by hiding the complexity of storing and retrieving the information. To meet the requirements of the community as sound as possible we have searched for an alternative to let them express these relationships in an understandable and intuitive procedure similar to common working practices. Therefore, we agreed on a video editing system enriched like tool capable to visualize relationships between media. Anyhow, even the commentary relationships of media didn’t resolve the terminological conflicts when a common classification scheme was created. 

Another system requirement of creating individual reference collections derived (branched) from the core classification scheme as it is common in paper based work in the cultural sciences. To progress scientifically it is necessary not only to externalize the individual findings by a classification schema (which is just fine, e.g. for their dissertational work) but also to share and align the findings with the other members of the CoP in a common classification schema to promote the project needs (which is necessary for the research of facial semantics in movies independent from the concrete facet). Naturally, those views of individuals and the CoP are often conflicting offering innovative potential for research insights and new research questions. Scientists want to discuss their different point of views and the resulting productive disturbances in the epistemological process. Furthermore, for writing research papers reflecting the discursive process of knowledge creation the CoP needs a system that allows logging and back‑tracking of decisions in the common classification creation process for a better understanding of the overall process. The underlying classification scheme causes such difficulties in interpreting and understanding the other members’ views on a certain aspect its exchangeability and recoverability was another aspect the CoP needed to make the emerging difficulties productive for their continuous learning process. 

A major deficit of existing systems in the humanities is the restrictive administration of reference collections. In general, reference collections (fluid archives) are possible by branching the overall system at a certain point in time. However, bringing back modifications performed individually or in collaboration on the previously checked out data set in the system is basically impossible. On the one hand, existing collections might be refined and rearranged almost infinitely (Fendt 2001) but don’t allow to create an individual index in terms of the categorization scheme. On the other hand, systems like the WEL (Schmidt et al. 2001) allow checking out the overall terminology to modify the common index for individual purposes, but block its way back into the community wide established system. To allow parallel processing of hypermedia in reference collection annotations, categorizations and dependencies can be checked out and compared for similarities and differences. The visualization of the results is then a consequent step in supporting the discussion process to make the emerging difficulties in the semantic capturing productive. It allows the individual adaptation of the underlying classification scheme as well as assigning hypermedia artefacts to certain categories. Additionally, recovery and loading features are included to exchange and discuss the categorizations within the CoP, also compared with their temporal development.

The focal point for collaboration in cultural science communities is a collective multimedia artefact repository since it represents the basis for all activities within the CoP. This requirement makes a logical united repository essential. However, this might lead to problems in case of CoP having only part time access to web resources. In a similar sense personal and group collections are used but here the need for protecting intellectual property and branching collections in reference collections, too. This leads to more or less fine grained community self-organization issues particularly to protect the intellectual property of individuals, disturbing the theory of CoP but inevitable because researchers follow their own career plans besides of shared practice. To assure that, again a centralized component - as it is on a different level with the collective repository, too - is needed to identify a CoP as itself. That means a suchlike module performs localization to assign the designated roles to a community level. Based on the role of a community member within the system the person might be allowed to perform only a limited set of actions or might not be allowed to access all the documents stored within collections. Another aspect is search and retrieval features to find again the hypermedia artefacts and comments on them not only on the global hypermedia artefact set, but also on shareable group collections, too. Discourses in the humanities commonly start with a research on results achieved in former discourses. Following Foucault, we can say that the discourse creates the things it is talking about. Researchers aim at refining the underlying theory to be applied on hypermedia artefacts as a result of their discourse. The retrieval and re-contextualization of previous discussion stored in collections and hypermedia structures is of even greater importance than before. 

In 2002, the MECCA system built from the discussed requirements has been introduced to our colleagues as a multimedia triage environment to foster scholarly collaboration in a distributed setting as well as an environment empowering students to take video triages at home instead of (or even replace) rare on campus triage meetings. The basic idea has been taken from the original project “Berliner sehen” developed at the MIT by Kurt Fendt and Ellen Crocker (Fendt 2001). MECCA itself is specially designed for the here described community of researchers and students. Technical issues of the systems are discussed in (Klamma and Spaniol 2004). The MECCA case study demonstrates that knowledge creation discourses involve a lot of re-“writing” of discourse artefacts within or across media. Hence, the systems should support the full richness of media usage while making careful choices which media-related activities should be captured and archived. Interfaces to multimedia metadata description standards like MPEG-7 make an integration of rich media and formal models no longer an exotic adventure which can not be scaled over the boundaries of one community of practice. We are currently working together with the institute for the history of urban planning at the RWTH Aachen on a project for the re-building of scientific structures in Afghanistan. A collaborative hypermedia repository with information about historic sites and monuments aims to help the scattered community of scientists related to preservation of cultural heritage to share knowledge and to build new scientific relations, especially between the pre-war and post-war generation of scientists. Lessons learned from the MECCA case study can be applied in the construction and management of the new system. Research in the cultural science center “Media and Cultural Communication” will focus in future also on the distributed agency of people performing discourses.  
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