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Abstract



This paper describes a design experiment in which we attempted to develop a knowledge building community for participants attending a graduate course in two distant sites. Students in two cohortsóat Simon Fraser University and The University of Hong Kongóparticipated in a joint course on knowledge building. To support the discourse, we used weekly classes at both sites, a shared Knowledge Forum database, virtual visitations, and video conferences. Using Bielaczac and Collinsí (1999) framework of learning community, we a) discuss the characteristics and evolution of the knowledge building community; b) illustrate how we could Identify and assess knowledge building in online contributions; and c) examine how different modalities of the learning environment support and sustain the development of the community. 
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Introduction



In a recent analysis of three learning programs that emphasize ìlearning communities,î Bielaczyc and Collins (1999) argue that an effective learning culture must have four characteristics: 1) members with diverse expertise, who are valued for their contributions and given support to develop; 2) a shared objective of continually advancing the collective knowledge and skills; 3) an emphasis on learning how to learn; and 4) mechanisms for sharing what is learned. In this paper we use this framework to discuss some initial results from a design experiment in which we attempted to develop a (local) learning culture based on Bereiter and Scardamaliaís (1996) theory of knowledge building.



The design experiment on knowledge building at our respective universities, Simon Fraser University (SFU) and the University of Honk Kong (HKU) had two related goals. 1) To introduce graduate students to knowledge building theory; and 2) To provide support for teachers who are beginning to use knowledge building in their classrooms. We sought to develop a deeper understanding of several questions:



How does a knowledge building community develop and what are some of its characteristics?

How can we assess knowledge building practices without stifling them, involving both the social and individual aspects of knowledge building?

What is the role of a variety of possible discourse modalities (e.g., face-to-face, video conferencing, online) in supporting the learning community?



The authors co-taught a graduate course on knowledge building with cohorts at both universities, using a variety of discourse modalities: face-to-face discussions; contributions to a computer-based discourse environment designed to support knowledge building processes (Knowledge ForumÆ); virtual visitations to other Knowledge Forum databases; and three video conferences. For the virtual visitations, we invited several teachers who began using knowledge Forum within the last year to open their databases to participants in the course and to contribute to a discussion of these databases in the context of our courses; several of their students and Ministry of Education officials also joined the discussion. Thus actual practices in schools became a bridge between two culturesóresearch and teaching (Bereiter, in press)óand the distinction between teaching and learning became blurred.



Bereiter and Scardamalia (1996) proposed a theory of knowledge building and argue that ideas, theories, hypotheses, and other similar intellectual artifacts are objects of inquiry to be scrutinized, improved, and put to new use as participants engage in progressive discourse analogous to scientific inquiry. In their research program, they developed CSILE (now called Knowledge Forum) to provide the contexts where ideas can be objectified, represented, and shared for advancing participantsí collective understanding. Although much work has been conducted on knowledge building in primary and secondary classrooms, less is known about developing a knowledge building community within teacher education programs.  Specifically, Bereiter (in press) discusses the importance of developing a hybrid culture integrating teaching and research in teacher education. The goal of the design experiment was to develop a learning environment to integrate and foster the knowledge advances of both cultures. 



In this paper, we describe the learning environment, as well as provide some examples of ways in which the learning environment we created fostered knowledge building. The examples stem from 1) The use of statistics regarding software usage obtained from the Knowledge Forum server to explore the nature of the online discourse; 2) Assessment of individual and social learning by mapping online contributions onto a set of knowledge building principles; and 3) an examination of illustrative conversational turns in video conferencing and online discourse.



Method



Participants in the courses:

The Simon Fraser University (SFU) cohort consisted of six graduate students. Four were enrolled in a non-thesis Masters of Science program in mathematics education and were full-time teachers in secondary schools. Their teaching experience ranged from 4 to 20 years.  The other two students were full-time students in an M.A. program focusing on educational uses of computers and had extensive experience with computer-mediated communication. The cohort of students at the University of Hong Kong included six graduate students enrolled in the M.Ed. program. Four were full-time primary and secondary teachers and their teaching experience ranged from seven to sixteen years. The remaining two included one curriculum officer from the Ministry of Education, and one graduate student working in the area of computers and education. Further participants included three graduate students in Hong Kong who audited the course; three teachers using Knowledge Forum and two of their students; and several additional one-time visitors from the Hong Kong Ministry of Education.



Design of the learning environment:



Face to Face Discussion. The graduate classes met on a weekly basis over the semester and engaged in classroom discourse; they had a common set of core readings. In the first four weeks of the course, we examined some readings on knowledge building and introduced the idea of virtual visitations to other Knowledge Forum databases. In the next two weeks we examined two other research programs that focus on creating learning communities that did not depend on computer mediated discussion. We used a comparative study to stimulate a synthesis of these approaches, and then had additional readings on assessment and the role of the teacher.

Knowledge Forum Database. All participants used a Knowledge Forum (Macintosh version 3.2.2) database running on a server at SFU. We designed the database to support discussion on three kinds of topics: 1) Using Knowledge Forum. This included a space for discussing the strengths and limitations of, and possible improvements to, Knowledge Forum. Thus the teachers and students were encouraged to become software designers. 2) The core readings. And 3) discussions of practical aspects of knowledge building, including the virtual visitations.

Virtual Visitations. Three teachers provided databases in which the students could examine the work of high school and university students with Knowledge Forum. Our students were given specific questions to focus their activities in these databases and then to discuss their findings in our database; the teachers were invited to join this discussion. The goal of this exercise was to link theory and practice: students could potentially benefit from seeing some practical examples to illustrate the readings, and the teachers could potentially benefit from the studentsí discussion of the databases. The following databases were visited. 1) The Elizabethan Era. This was not actually an online discussion, but an electronic replication of a first attempt at knowledge building an eighth grade class made, posting ideas on the classroom wall. 2) University Anthropology. A professor used Knowledge Forum to support discussions that followed his lectures. Here, Bereiter and Scardamaliaís (1996) theory did not drive the online discourse. And 3) High School Biology. A Hong Kong teacher used a (limited) web version of Knowledge Forum to support knowledge building. Thus the three visits provided a range of theoretical commitments, interfaces, and modes of database usage.

Assessment of knowledge building. Students were evaluated on their contributions to the Knowledge Forum database based on a portfolio referencing at least eight of their computer notes for assessment using four knowledge building principles. They also did an end-of-term project; and others from the same cohort or from the distant site wrote a peer review for refinement of the project.

Video Conferences. We proposed that several video conferences might enhance the extent to which the two cohorts functioned as a learning community, making up for some shortcomings of online discourse (e.g., absence of facial expressions and gesture; slow advancement of discourse). We organized three conferences in weeks 2, 8, and 12 of the course (duration 70-100 minutes).



Data sources:



The following data were collected. 1) The Analytic Toolkit for (ATK) Knowledge Forum (Burtis, 1998) was used to obtain quantitative information about how students are using Knowledge Forum in a given time period. Such indices also provide some preliminary information on knowledge building activity. 2) The text contributed to the database by the participants. 3) Transcripts of the video conferences. And 4) field notes written by the authors after each class.



Results



Basic indices of database usageóATK analyses:



We first report the following basic indices of database usage by individual students, obtained with the Analytic Toolkit: 1) The number of notes created; 2) the percentage of notes with links to other notes; 3) the percentage of notes that have keywords; 4) the number of uses of scaffold supports; and 5) the percentage of notes in the database that a student has read. Keywords  allow participants in the database to search for notes depending on the keywords identified in each note. Scaffold supports are flags that can be used to mark up a piece of text within a note. A scaffolds such as ëMy Theoryí or ëI Need to Understandí can assist students in communicating the purpose of their contribution.



Because the sample is small (n = 12) we present data for individuals rather than only means and standard deviations, see Table 1. The table presents data from weeks 1-9, divided into three-week intervals P1-P3. This time interval was selected because it has the advantage that division points are clearly related to course activities. For example, activities in weeks 1-3 were preliminary. In week 1, Knowledge Forum was introduced only in as much detail as we deemed necessary for students to begin using it. We showed students how to download the client software, how to configure it to access the course database, as well as how to open notes and create new notes; the last included the use of keywords and scaffold support. We asked students to begin discussing a reading on expert-like learning in preparation for the first video conference at the end of the second week. At the beginning of the third week, the SFU cohort began developing community norms for the quantity and quality of the online contributions; the details of these norms were then worked out online. (Students were expected to contribute 3-4 new notes per week and read 30%-40% of the database as part of their knowledge building efforts) At the beginning of week 4 the developed norms took effect. Students had six weeks to develop evidence for four knowledge building principles in their portfolios, so the P2/P3 division provides an early assessment of the students' work in relation to these norms.�

�



Table 1: Basic Indices of Knowledge Forum Usage



Student�Notes Created�% Notes Linked�% Notes with Keywords�Scaffold Supports Used�Note Revisions�% Notes Read���P1�P2�P3�P1�P2�P3�P1�P2�P3�P1�P2�P3�P1�P2�P3�P1�P2�P3��S1�7�15�18�71�87�72�71�27�78�10�14�21�2�2�30�62�74�46��S2�3�6�19�(33)�(83)�79�(33)�(0)�42�4�2�6�0�2�15�63�40�58��S3�4�11�1�(75)�45�(100)�(50)�0�(0)�1�0�1�1�0�0�56�67�26��S4�2�5�17�(0)�(40)�88�(50)�(0)�76�8�2�16�1�1�9�38�54�73��S5�3�24�27�(63)�79�85�(50)�33�52�11�25�31�11�9�23�65�34�66��S6�3�3�24�(67)�(100)�100�(0)�(67)�46�1�0�30�2�1�3�24�24�49��S7�1�8�6�(0)�100�(100)�(0)�38�(67)�1�8�2�0�4�0�54�21�23��S8�13�6�1�46�(83)�(100)�38�(17)�(100)�8�2�2�2�0�1�40�34�16��S9�6�4�4�(83)�(50)�(100)�(33)�(0)�(100)�3�1�3�1�1�1�31�22�27��S10�1�6�6�(0)�(100)�(100)�(0)�(33)�(33)�0�6�8�0�1�0�25�41�16��S11�11�7�7�36�86�100�56�0�0�2�3�2�6�6�3�80�40�26��S12�0�1�2�-�(0)�(100)�-�(0)�(50)�0�0�2�-�0�0�14�14�18��Mean�� =average(ABOVE) �4.5��� =average(ABOVE) �8�.0�� =average(ABOVE) �11�.0�51.0�79.4�87.3�55.0�19.6�49.0�4.1�5.3�10.3�2.2�2.3�7.1�� =average(ABOVE) �46�.0�38.8�� =average(ABOVE) �37�.0��Notes. P1 = Weeks 1-3, P2 = Weeks 4-6, P3 = Weeks 7-9. Percentages in parentheses are based on small note numbers (<7) and have not been included in the means. S2 was absent from the course for weeks 3-4; S3, who has a form of dyslexia, was eventually excused from online contributions.



We discuss two patterns in Table 1.



Pattern 1óInitial central participation. Although SFU student S5 created only three notes in weeks 1-3, he made extensive use of scaffold supports and revised his notes (11 occurrences of each). In weeks 4-9, his contributions were within the established norms. Table 1 shows that a high percentage of his notes were linked to other notes (i.e., comments)ó85% of 27 new notes in weeks 7-9. Qualitative analysis revealed that many of these notes were of high quality, making reference to specific statements in earlier notes and the literature. This student was similar to S1 at SFU and S8 and S11 at HKU in that they all started the course at a deeper level of interest in and engagement with Knowledge Forum than other students. S11 explored working with knowledge, putting notes together in new ways using so-called ìRise Aboveî notes, as early as week 3; and following an example by van Aalst and S6, S8 did considerable work to improve a view that had become large and difficult to navigate. Both S8 and S11 did this without being being directed to do so. Although S1, S5, S8, and S11 were inexperienced as users of Knowledge Forum, we interpret their work in the database as fitting with expertlike learning as described by Bereiter and Scardamalia (1993) in one of the readings. These students used the discourse practices that we wanted the class to learn early; in the language of Lave and Wenger (1991) they participated at the center of the online discourse. There is some evidence that these students considered themselves as a (sub-)community. Asked in week 8 if he thought if the two classes were developing as a community, S5 implicitly referred to some of these students: ìI feel like Iíve got a stronger connection with some of you than others just because we seem to have similar understandings or ideas that Iíve learned from you. Ö I actually feel that Iíve interacted more with some people from your class than I have from our class in some respectsî (Video Conference 2).



Pattern 2óSome movement from periphery to centrality. Several students who started at the peripheryówriting only a few notes and revising them or using scaffold supports only rarelyógradually appear to have improved their discourse practices. Examples are SFU students S4 and S6, and HKU student S10. Of these, S6 attempted to use Knowledge Forum extensively early in the course, reorganizing a view in week 3 (but not without being directed to do so). However,  she experienced a range of difficulties in making Knowledge Forum work for her. In class she pointed out that a significant difficulty for her as an active teacher was that she could work on the course only on weekends. In other graduate courses, she observed, process was much less important, essentially all the weight in marking falling on a final project. Another difficulty she reported in class was that in other courses she would ìdo a reading, discuss it in class, then it would be gone.î In this course, a reading would be discussed for weeks and she found it difficult to ìremember a reading she did weeks agoî (class notes). Apparently, knowledge building requires substantial changes in studentsí established learning strategies.



Table 1 shows some evidence of the coping strategy S6 used. In weeks 6-9 she created 24 new notes. All of these notes were comments on other studentsí notes, but although many of them made good suggestions, they were contributed too late in the discourse too make a difference. Qualitative analysis revealed that there was less evidence for effort to make connections to the specific content of other notes. Whereas S5 read many notes before creating responses that made many connections, S6 reacted to notes one at a time. Despite this, there is also evidence that S6 gradually moved from periphery to more central roles. For example, she did improve in her use of scaffold supports in these notes. She reported in Video Conference 2 and the database that while she had attempted to make scaffold supports work for them, she had difficulty expressing herself with them. In week 9, she proposed new supports including ëIT IS TRUE THATí and ëAN EXAMPLEí in several notes, using capitals to show them. From that point, we changed the configuration of the database so students could create scaffolds. Thus, we suggest, in the use of scaffolds to support communication, S6 took over a practice from us, moving from peripheral to more central participation in the online discourse.



This case suggests to us that there is a steep learning curve to online discourse with learning environments like Knowledge Forum. From the beginning of the course, S6 was deeply engaged in efforts to understand the readings (cf. class notes and video conference transcripts), and although she experienced difficulties she continued with her attempts to make Knowledge Forum work for her. Another student, S4, wrote in his portfolio that: ìHe had enjoyed the feedback in Knowledge Forum but was disappointed that it had come to an end,î adding this was because he was just becoming comfortable with the idea of online discussion.



In sum, the mean scores of the different indices indicate that there was a general growth in database usage over time including notes written, scaffolds, revisions, linkage (P1-P3) suggesting more involvement in knowledge building activity. In addition, two patterns of database usage were observed: Some students work more at the center, and others move from periphery to center over time as the community develops.



Knowledge building evidenced in portfolio entries: 



We examined evidence of knowledge building by analyzing studentsí portfolio entries using four knowledge building principles adapted from Scardamalia (2000). 1)Working at the cutting edge. The problems on which students work are not just problems of personal interest; they are problems that can advance the knowledge of the learning community; implicit in this is ìepistemic agency,î that the class can articulate such problems rather than depending on the teacher for it. 2) Progressive problem solving. Students pursue problems at progressively deeper levels. A knowledge advance may lead to new questions. Here students had to provide evidence that they contributed to the development of an idea. 3) Collaborative effort. Students help other students advance their understanding, for example, by asking questions and providing critiques of their contributions or by maintaining a view so that others can understand what is still to be accomplished for a given problem. And 4) Identifying high points in the discourse. Students identify what they think are their best contributions to the discourse. Here the focus is on the studentís learning trajectory rather than on the development of an idea.



A rating was given for the evidence for each principle, using a seven-point interval scale. A rating of 5 to 6 signifies that the notes submitted for that principle -generally provided strong evidence in support of that principle; a rating of 3 to4 that some notes provided strong evidence while others did not; a rating of 1 to 2 that an attempt was made to complete the portfolio but that no evidence could be found in the notes; and a rating of 0 that no notes were submitted in support of the principle. All portfolios were rated independently by both authors.

�



Table 2: Portfolio Ratings



�Working at the Cutting Edge�Progressive Problem Solving�Collaborative Effort�Identifying High Points�Average Score��S1�4�4�5�3�4.0��S2�3�3�4�4�3.5��S3�-�-�-�-�-��S4�3�2�5�4�3.5��S5�3�4�6�6�4.8��S6�4�0�4�4�3.0��S7�4�2�4�3�4.3��S8�5�4�6�5�5.0��S9�3�3�3�2�3.8��S10�4�4�4�4�4.0��S11�4�4�4�5�4.3��S12�3�3�3�2�2.8��MEAN�3.7�2.9�4.3�3.9�� =average(left) �3.7���Note: S3 has dyslexia and had been excused from this assignment.



Although the data set is too small to reach firm conclusions, we can make several tentative observations. (1) Although there were few ratings in the range of 5-6, most fell within the range of 3-4 suggesting some evidence of use of knowledge building principles among the students. The ratings suggest that some aspects of knowledge building were more developed such as collaborative efforts (community knowledge) whereas progressive problem solving was more difficult relative to the other principles. (2) Using a single ATK analysis based on weeks 4-9 (i.e., after the community standards had been established). An exploration of correlation coefficients (p < .05, one-tailed test) based on a single ATK analysis of the period when the norms for online participation were in effect (weeks 4-9), suggests that of the variables examined, the best candidates for predictors of the average portfolio scores are (a) the number of new notes (r = .59), and (b) usage of scaffold supports (r = .53). The use of keywords does not appear to be correlated with the portfolio scores. A possible explanation for this is that whereas keywords are assigned after the composition of a note has been completed, a scaffold support guides the writing throughout the composition process.



Video conferences, discourse modalities, and learning from participants



Without providing a detailed discourse analysis, we briefly sketch how the character of the video conferences developed and the role they played in supporting the learning community. Our goal for the first conference was more social than academicówe wanted the students to learn more about each other, that is, to learn what perspectives, experiences, and values they were bringing to the online discourse. Communicating via a video link was difficult at first, and as an auditor wrote in the database for the HKU afterward, it seemed to lack in-depth focused knowledge building on single themes.



In the second conference, three teachers who had provided databases for our class to visit joined the conference. We deliberately attempted to stimulate a conversation between the graduate students and teachers who were within their first year of using Knowledge Forum. Thus the goal of the conference was not only to support the learning goals of the course, we also wanted to provide professional development to teachers. In the week prior to the conference, the students and teachers had discussed the visitation databases online. (83% of students in each cohort wrote at least one note; 32 notes were written in total.) Of the virtual visits, one that both the teachers and students considered to provide a poor example of knowledge buildingóThe Elizabethan Eraóresulted in a sustained discussion of three problems. (1) How could a teacher start things so as to avoid the observed pitfalls (knowledge building versus knowledge telling)? Particularly, what were good questions and scaffold supports for knowledge building on a particular topic? (2) How could one recognize strong examples of knowledge building? And (3), How could knowledge building be reconciled with the prescribed curriculum? Although no definitive answers were reached, the issues were articulated more clearly than they had been before, with examples from classroom work with Knowledge Forum: We show one example, an observation relevant to issue 2).



I was just thinking back to my own experience working in our database and when I really got excited about what was happening in our data base …I think it was either … who posted a collaborative summary of what had happened in many of the notes …. So I started to see that there was this sort of collaborative synthesis of ideas in our data base, thatís when I started to feel like we were really knowledge building and the discourse was evolving further than it would in a normal face-to-face discussion (S1, Video Conference 2)



In the last conference we again broadened the range of participants. The most important change was that we invited some of the Grade 8 students who had studied the Elizabethan Era to show a view they had designed for the study of the human body. Although their class had not yet really begun this unit, there had already been a significant improvement of its interest in using Knowledge Forum, as well as an improvement in the quality of the notes contributed. (More notes were focused on understanding the topic and the use of scaffold supports increased.) Following their demonstration, one of them began a discussion of the question ëWhat makes a good question for knowledge building?í with the following observation:



Like the one, the question like How does your, how does the human body work? It's …an all topic question. So there …is no right or wrong answer. Someone could say something and then someone else can like draw on to that and say “well you know it's not really like that.” … If there is single questions and stuff like that well then that's not really any good then because people are just asking questions. But if you have like connections and stuff like that, that means that people are reading other's people's notes and stuff and finding them kinda interesting so then they connect on to them and add stuff that they might think, link to the other question that they saw.



Although a statement like this does not necessarily mean that the student understood what he was saying, what is important here is that adults were interested in what he was saying because they were trying to understand a shared problem, the students became valued for the point of view they could bring to the discourse (Brown & Campione, 1994). Annecdotal evidence indicates that the graduate students in both countries found this conference the best in terms of the knowledge advances achieved.



Discussion and implications for future work



We have described a design experiment in which we attempted to develop a hybrid culture (Bereiter, in press) that could be used to achieve knowledge advances in teaching and research. We focused primarily on the twelve students who were registered in the course, but, the group of participants included several teachers and their students, both still early in their classroom work with Knowledge Forum.. We gained some insight into assessment of online discourse in a way that speaks to collaboration, individual effort, and to process and product. Although we have not provided a semiotic analysis, our work in this direction so far suggests that the graduate students were able to achieve acceptable shifts in their understanding of knowledge building theory and practice. Finally, we explored how the different modalities supported the development of the learning community.



First, let us return to Bielaczyc and Collinsí (1999) characteristics of an effective learning community we introduced at the beginning of the paper. 1) The participants brought a wide range of perspectives to the discourse. As an example of this we mention only that the Grade 8 students provided about posing good questions. There was also diversity in that the participants varied on the centrality/periphery of their roles in the online discourse. Some students started with more advanced understandings of knowledge building theory than others, and there were differences in comfort levels with the idea of online discourse (e.g., S4 and S6). Although the majority of students started on the periphery, some were able to move toward the center even after six weeks of exposure to Knowledge Forum. 2) Some of the students who started at centrality in the online discourse said during video conferences that they felt they were part of a community, but it is evident from our data that there was not a single community. There were differences in the motivation these students and other students brought to the study of knowledge building.  3) The knowledge building principles we used espouse ìlearning to learnî in that students had to learn for themselves what problems could advance community knowledge. The portfolio ratings suggest that all students were able to do this on some occasions. 4) The learning environment had several modes for sharing informationóclass meetings, video conferences, and the Knowledge Forum database. In knowledge building terms, ideas and knowledge are represented and objectified in the different discourse modalities, and they are improved upon as participants advanced their understanding.



Second, we made some progress toward identifying and scaffolding knowledge building. The ATK analyses provided a way to examine database usage and changes in the basic knowledge building indices over time. As we have shown, quantitative information from the ATK, in conjunction with qualitative data, can be used to identify patterns of knowledge building engagement. Although we regularly provided students with ATK analyses, participants can use the ATK (more widely) as a self-assessment tool and take on even more autonomy as knowledge builders. We also attempted to examine knowledge building evidence through assessing student portfolios. Students were asked to assemble their best entries in a portfolio using four selected knowledge building principles. Such assessment could help participants to become more aware of what characterizes knowledge building on the basis of their own work. Our findings suggest there may be a hierarchy to the knowledge building principles. The evidence for collaborative effort was stronger and that for progressive problem solving weaker than the evidence for the ability to work at the cutting edge and to identify high points in the discourse. Taking the limitation of the small sample into consideration, we noted a possibly high correlation between the portfolio scores and the number of uses of scaffold support. If replicated, this finding may give some construct validity to the knowledge building principles as we have assessed them, since the use of scaffolds is a feature of intentional learning. We suggest the that assessment of portfolio entries using knowledge building principles may help shed light on the problem on assessing individual and communal knowledge. Although the portfolio ratings pertain to individual participants, we attempted to examine not only the quality of the notes but also how they related to other notes in the database (e.g., whether an idea was taken up by other participants). The rubrics we used must be refined and their inter-rater reliability established, but they did allow us to identify students with high engagement with knowledge building.



Third, we examined how the different components of the learning environment supported the development of the learning community, bridging gaps between participants from different backgrounds and between teachers and researchers.  Primarily, our focus was not to compare different interaction patterns in the different discourse modalities (online and offline; synchronous and asynchronous; distributed versus local sites). Rather, we proposed that the different components and modalities provided greater scope and flexibility for participants to move around; and these components worked together to promote the development of the community: Apparently, there is much value in face to face meetings for developing the identity of each group; however, it was primarily the online discussion on Knowledge Forum that helped to bring the two groups together into a community. Furthermore, online discourse helped participants not only to learn about theories of knowledge building in class discussion; it provided the context for participants to engage in the practice of knowledge building as they inquired into difficult problems in advancing their collective understanding. But online discussion without face-to-face contact is difficult and the video conferences helped participants to develop identity and cohesion in the community and to consolidate their understanding. As shown in the excerpts, some participants discussed how they felt they were related to the others in the other cohort in a distant site; and how they were advancing in knowledge building together as a community.



Finally, the different components also worked together for developing a hybrid culture of teaching and research in this learning community. We included virtual visitations and video conferences so participants could work together with knowledge forum teachers and students on classroom implementation. Practicing teachers were supported in the discussion and they played the roles of researchers attempting to understand student learning whereas graduate students learned about implementation of knowledge building. In Video Conference 3, we saw examples of younger students (Grade 8 students) taking the role of researcher when they explored problems of knowledge building with other grown-up participants. There is anecdotal evidence that some participants were hesitant about implementation of knowledge building in the classrooms, but changed their perspectives somewhat after the virtual visitation and video conferences with practicing teachers. Online discussion on knowledge forum provided the medium where multiple views could be shared and respected, and improved; video conferences helped to develop cohesiveness for the community; and virtual visitation brought together practitioners and researchers in the community.



In sum, this design experiment has generated a wealth of questions concerning knowledge building that must be researched further. But we are confident that we have created a viable model by which graduate students and teachers can be inducted into knowledge building theory and practice.
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