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Structuring Computer-Mediated Communication for Collaborative Teacher Development


Never before has there been a greater recognition of the importance of professional development for teachers. Every proposal to reform, restructure, or transform schools emphasizes professional development as the primary vehicle in efforts to bring about needed change.  Newer forms of professional development, however, have been much easier to envision than to attain: teachers continue to work alone and have only rare opportunities to work with their peers; leadership within the teaching ranks is limited to formal roles giving teachers little motivation to develop new specialties and expertise.  Most importantly, professional development relies heavily upon a deficit model of knowledge requiring the use of outside “experts” to instruct teachers in new modes of working with students.  Clearly, professional development practices are needed that honor the professional knowledge of teachers.

Not coincidently, the growing importance of quality professional development for teachers runs in tandem with the fast-growing use of computers in schools.  These computers—organized in local and far-reaching networks—enable communication on an unprecedented scale.  The potential for communication that computers provide suggests that with these networks new opportunities for teacher development exists.  

The purpose of this article is to identify attributes of computer networks that encourage collaborative teacher development.  A review of the research on computer-mediated professional development follows.  This review takes place within a constructivist professional development framework.  Informed by the study- of a computer-supported professional development project for upper elementary and middle school teachers, the article concludes with recommendations for structuring computer-mediated communication for teacher professional development.

Characteristics of Computer-Mediated Communication 

Computer-mediated communications (CMC), consists of the exchange of text, data, images, or sound across a computer network.  Though CMC can be defined in a manner that covers a wide range of computer tools, the most important distinction to make is the difference between synchronous and asynchronous mediums.  Both mediums are text-based, but synchronous communication takes place in real time, just as if two people were talking on the telephone.  Synchronous forms of CMC generally include group decision support systems, virtual hallways, network videoconferencing, and Internet relay chat.  These forms of CMC allow teachers or any other user to use the keyboard as their voice while communicating with anyone in the world who has a connection to a broadly connected computer network.  Asynchronous forms of CMC include Internet, e-mail, newsgroups, threaded forums, and listservs.  Messages on these communications are sent to an intended receiver but are not delivered until the receiver physically accesses them.  There are several features of asynchronous computer-mediated communication that suggest it is, in part, suitable for facilitating developmental experiences for teachers.

Interactivity.  Perhaps the most notable characteristic of CMC is the extent to which it is able to support interactivity.  Romiszowski and Mason (1996) describe CMC’s interactivity in terms familiar to us when they suggest that it has the permanent nature of written communication and, to some extent, the “dynamicism of spoken telephone communication” (p. 439).  CMC’s interactivity is also described by the freedom participants have to follow up on any message they choose in whatever fashion suits them.  A participant can also begin a thread of discussion in any way he or she favors.  Interactivity is only limited to the creativity of the participant.  

Time Independence.  The asynchronous nature of CMC is, in part, a function of the storage capacity of the computer network.  Messages and other data may be sent at any time, but only when a participant logs on to a system can messages be accessed.  The flexible time control that CMC provides for engaging in discourse; investigating related information; and constructing, communicating, and refining ideas may present what Moller (1998) suggests is the best opportunity to fully maximize the thinking aspect of knowledge building (p.7).  In instances where online participation and interaction have to be structured around other work, family, or personal or professional obligations, having the autonomy to access the information at a time that is both convenient and appropriate further facilitates participation (Dryli & Kinnamen, 1995; Honey, 1995).   

Place Independence.  Computer-mediated communications can be accessed wherever a computer is equipped with network capability.  Place independence eliminates the need for a physical meeting facility and the time and cost associated with travel.  Being accessible from virtually any place in the world also places few limits on who can participate so that communication is a matter of personal choice unconstrained by geographical proximity.  Hypothetically, place independence would also invite the participation of a range of experts or other resource people who generally would not be accessible by any other means (Kaye, 1989).

Multiparticipant Capacity.  Computer-mediated communication may be two-way or it may include dozens, up to hundreds, of participants.  To make multitopic networks manageable, software is available that links related messages.  Threaded forums (for example,  NetMeeting, and NetForum), provide the user with some structure to the discussion and some cues for navigability.  

Communication Storage and Retrievability.  All communications on a system can be stored and retrieved.  Many e-mail retrieval systems also have the organizational capacity to help participants archive selected messages by several possible means of categorization including topic, sender, or date posted.  There is multiple value in message retrievability.  The development of a thread of discussion may be reviewed by analyzing archived messages.  When discussion loses its initial focus, dialogue may be quickly accessed in order to review it and to provide clarity or direction.  

Text Orientation.  Asynchronous forms of CMC are primarily text based and may require, for some, exhausting work on a computer keyboard.  Because of their text orientation, computer-mediated conversations may seem to progress in slow motion.  The content of written messages, however, is received with increased attention over that of verbal messages (Harasim, 1990; Riel, 1990).  Written messages also encourage a precision of language required to clarify one’s own thinking (Colton, Sparks-Langer, 1993; Levin, Waugh, Brown, & Clift, 1994).  In addition, because of the key stroking involved, CMC participants tend to heavily omit unnecessary linguistic material, which subsequently “better orients and organizes the structure and sequence of decision making” (Condon & Cech, 1996, p. 79). 

Collaborative Learning and Research on Computer-Mediated Professional Development

Outcomes associated with teacher collaboration are reported to have a significant impact on the setting in which they take place.  Such outcomes include knowledge that can be shared, for example, about a single student’s needs, abilities, and progress.  Mobilizing a critical mass of voices to cause change to happen quickly and with uniformity is viewed as one of the advantages of local collaborations (Darling-Hammond, 1996).  Through collaboration, teachers may also: develop stronger voices to represent their perspectives (Jervis, 1996); discover new teaching roles and leadership opportunities (Hammerman, 1997); develop diverse problem-solving skills (Damon, 1984); and find motivation in being a member of a healthy group (Rogers, 1970).   

An important element of collaboration is conversation.  Giving utterance to an idea or summarizing a thought serves to force a cohesive explanation of interrelating ideas.  The process of articulating ideas, beliefs, or reservations, as Koschman, Kelson, Feltovich and Barrows (1997) suggest, enhances retention, clarifies one’s position on an issue, forces the learner to take a stand on his or her knowledge in the presence of peers, and commits the conversant to “evaluate and assess that knowledge in light of new information” (p. 93).  

For teachers, learning involves sharing and examining teaching experiences with peers.  Comparing and contrasting individual beliefs against those of a group constitutes a process by which meaning(and subsequently knowledge(is formed.  In short, teachers gain new knowledge through a type of cooperative interpretation (Wasser & Bresler, 1996).  

It is this view of how teachers learn that encourages Smylie (1994) to suggest that conditions best supporting teacher learning exist where individuals work with and learn from each other on an ongoing basis in open communication and through the free exchange of ideas.  By engaging in conversations about teaching practices, teachers learn to be critical and reflective of their own teaching.  Collis and Heeren (1993) suggest that teachers learn best when they not only communicate with each other but when they are intimately involved in the process of shared creation and discovery of information.  Collaborative activities enable shared discovery by placing it in the context of group problem solving.  Group problem solving creates opportunities to make and evaluate explanations leading to sense-making and conceptual change for teachers and their schools (Crowder & Warburton, 1996).  As Lieberman indicates (1995), sustained and ongoing collaboration among teachers proposes to transform schools into learning organizations in which people work together to address issues and problems.  

Will computer communication technologies transform the nature of professional development as we know it?  Not likely.  Neither does CMC guarantee quality discussion, or the reflective and sustained dialogue that is necessary to bring teaching theory and practice into the critical view of teachers and their peers.  What computer networks seem best able to do is offer teachers’ access to a “professional community” where true collaboration can take place.  In these virtual communities teachers will find their expertise and experience respected as they participate in professional discourse about improving practice. 

One of the earliest ventures systematically applying telecommunications to teacher collaboration and learning is the LabNet project.  In 1989 the Technical Education Research Centers (TERC) launched the LabNet project as “a technology-supported teacher-enhancement program aimed at high school physics teachers” (Ruopp, Pfister, Drayton, & Gal, 1993, p. 4).  LabNet consisted of a summer workshop for participating teachers, access to a proprietary telecommunications system, and supporting materials.  LabNet organized 99 physics and physical science teachers from across the county into working clusters of six to ten.  Teachers communicated with other teachers in their clusters using the network communication tools provided by the project.  Outcomes of the LabNet project included growing teacher confidence for teaching physics, increased enthusiasm for teaching, and a sense of belonging to the physics teaching community.  The LabNet project is ongoing and has evolved into one of the broadest telecollaboration networks in the world.

Like LabNet, other online teacher development projects have successfully instituted small group interaction as a part of their programming.  The Mathematics Learning Forums—a collaborative effort of the Bank Street College and the Center for Children and Technology—facilitated teacher intercommunication via limited participant mailing lists (listervs
).  The project was designed to help teachers use and integrate new mathematics curriculum standards into their teaching.  Researchers studying the project found that computer-mediated communication helped teachers overcome a number of obstacles to professional development, most notably that of time for development activities (Honey et al., 1994).  Researchers in the Mathematics Learning Forums Project also extol CMC’s “capacity to bring together new learners in a reflective and constructive fashion” (p. 172).


Another broadly applied teacher network oriented at improving mathematics learning is the PBS Mathline project.  This project brought together middle school teachers using a wide range of technologies—video, computers, satellite, and closed-circuit broadcast television—to deliver and discuss material aligned with NCTM
 standards in curriculum, teaching, and assessment.  The online electronic support system linked approximately 25 to 30 teachers at a time.  McMahon (1996) studied the flow, frequency, and volume of the 393 messages posted to the listserv over the eight weeks of the course and found communication to be both professionally interactive and reflective.   


AT&T’s Learning Circles is yet another on-going project working to achieve professional development outcomes in teachers by electronically linking them with each other.  Collaborations between teachers working together in curricular development are reported to enhance the teaching curriculum and stimulate teaching creativity (Riel, 1992; Waugh, Levin, & Smith, 1994).  Additional projects such as the Beginning Teacher Computer Network (BTCN) housed at Harvard (Merseth, 1991), the Better Elementary Science Teaching Project (BEST) program for rural teachers in Montana (Jinks & Lord, 1990), and the Arkansas Adventures in Networking project (Dimock & Rood, 1996) suggest that the most attractive feature of CMC is its ability to reduce teacher isolation.  Wu and Nicholson (1997), in analyzing 52 messages from a pool of 334 Hong Kong teachers of English as a second language, find that the Telnex network linking these teachers is equally effective at facilitating socioemotional support and enhancing the knowledge base of teaching for participants.

Reports of CMC use for teacher professional development are replete with illustrations of the medium’s value in reducing isolation, providing access to broader sources of information, and encouraging collaboration with peers.  While these reports produce several consistent outcomes associated with computer-mediated teacher development, few of them examine the experience in a way that sheds light on the process of structuring CMC use for teacher development.  This study attempts to inform that structuring process by identifying features of computer-mediated communication that best facilitate colleagial discourse and collaboration.

Setting and Methods

Activities of this study are part of a North Central Regional Educational Laboratory project on Technology-Supported Interdisciplinary Problem-Based Learning (PBL).  Twenty-eight fifth- to eighth-grade teachers in ten suburban Chicago schools participated in the voluntary program to create a seamless connection between content areas while incorporating the use of networked technologies both for student learning and teacher development.  Though participating teachers worked primarily in curriculum development within their school teams, persistent contact with teams outside of their school was encouraged to further engage teachers around highly authentic tasks(curricular and instructional(applying directly to their classrooms and schools.

Teachers were subscribed to a project listserv and given network access at both school and home (where available).  The availability of the network communication tools coincided with district and teacher union policy severely restricting teacher availability for organized professional development events.  In light of the limited face-to-face contact between teachers, network communications were presented as an alternate communication forum. Posts by teachers to the project listserv and separate posts between teachers were collected and archived by researchers over a four-month period.  Network activity between teachers was monitored to understand the pace and utility of the discussion to facilitate PBL curriculum development.  


Server log file analysis and repeated participant interviews were the key means for understanding how teachers viewed their encounter with computer-mediated communications.  Each participating teacher (n=28) was interviewed during the project and at the end of the project period to discuss if/how computer-mediated communication (a) changed their approach to their own teaching, (b) addressed critical concerns they face in their classrooms, and (c) built a sense of community and collaboration among them.  Like previous telecolecollaborative endeavors this project also produced a stronger sense of community in its participants as well as curriculum products that could not have been developed without the technology.  Additionally, this project speaks to a process not readily described in the literature that helps determine what specific organizational and design features of the CMC experience teachers consider hindering and facilitative to the collaborative processes.  

Participation and Message Volume

The total number of computer-mediated communications produced by the group tallied 323.  The average number of words per post was 91.  This included messages that were cross-posted in part from other listservs, bulletin boards, or threaded forums, and messages that were posted by district support staff.  

As Table 1 shows, 17 of the 28 teachers (61%) in the project communicated with the group or a colleague via the computer network.  Six (21%) members of the group indicated they participated in the discussion only by reading the messages and not posting any.  Five (18%) neither sent nor read any messages delivered through the network medium.  The participation rates are possibly just above average for a project of this scope given that teachers as a whole identify themselves as more sophisticated technology users than their cohorts.

Table 1.  CMC participation by teachers.
	
	Number of Teachers
	Percent (%)
	Messages Posted

	Active
	17
	61
	323

	Read Only
	6
	21
	

	Inactive 
	5
	18
	

	Total
	28
	100
	323


  Structural Components of CMC


Qualitative analysis of the interviews revealed several themes relevant to the construction of network collaboration.  These themes are discussed in light of an inservice teacher development objective to give teachers opportunities to examine personal beliefs about teaching and learning and to construct their own knowledge in a supportive environment.  It is an approach to development that all involved consider necessary in helping teachers meet the increasingly complex school roles they are asked to play.  A few quotes are included in the text below to illustrate the themes.

Discourse Moderator

The majority (82%) of the computer-mediated messages analyzed as a part of this study were posted on a participant listserv.  The forum had a topical focus but remained flexible to the interests of the participants and subsequently dealt with a number of educationally related topics.  Participants were free to post to the community forum at any time.  Participation in the forum was not required, though at selected times peers and project leaders encouraged contributions from more silent list members.

 The forum began and remained unmoderated.  Some of the participants who belonged to other discussion lists had experience with moderated lists and generally valued the services of a moderator.  Other less-experienced listserv participants also would have greeted the presence of a moderator with optimism, as this seventh-grade teacher indicates:

If somebody had come online and said, “Maria, what are your feelings about such and such?” it would keep me more involved.  I think a moderator would be good.  If the right person was the moderator, then I might feel more comfortable with saying, “I am not sure how to get through this or to handle this; you, as the moderator, maybe could help me.”


A good portion of the active and read-only participants, however (n = 12, 52%), felt less comfortable having a moderator.  Much of the teacher reticence for a moderator stems from a districtwide relationship between administrators and teachers characterized by some teachers as “suspicion and mistrust.”  Having a listserv moderator, even if it was one of their own, would likely make some teachers (n = 8, 34%) less willing to participate in the discussion.

OnLine Rules of Etiquette

One of the major hindrances that several (n = 7, 30%) of the active and read-only participants to the forum cited was the lack of common courtesy or etiquette.  “Etiquette” as distinguished here has nothing to do with civility on the forum, but the mechanics of posting messages that were relevant and appropriately packaged.  Particularly problematic was the volume of messages posted to the listserv that could have been reduced if message senders had avoided responding to a post only to add such colloquialisms as “Me too,” or “Ditto.”  Proper use of the subject heading line would also have allowed forum participants to avoid uninteresting topical threads.  Messages would have also been more readable if they were not embedded in the narrative of a previous post.

Conversational Floor

During the course of face-to-face conversation, usually only one person may speak and be understood at a time.  Speaking turns are negotiated through access to the “floor.”  “Floor,” as defined by Sacks, Schegloff, and Jefferson (1974) is that constrained resource providing a speaker the attention of those engaged in the conversation.  In face-to-face discourse, nonverbal cues or sound inflections usually give us an indication that an opportunity to speak may be available.  Many of the traditional ways of exchanging discourse in face-to-face situations, though, change in network conversations.  The coordination of electronic conversations take place without the advantage of sharing the same physical space or even the same time.  Subsequently, new strategies for turn-taking or gaining access to the floor in CMC are necessary.  One of the key obligations in giving forum conversants the floor is acknowledging their contributions to the discussion.  In the Electronic PBL forum, however, those types of acknowledgements were occasionally absent.   

You need to let people know when you read something they have posted.  If you agree, all you need to do is say, “Hey, I agree with that.”  It lets people know that somebody was reading it.  I think, too, if people do that then the next time perhaps instead of just saying, “I agree,” they’ll add a comment.  Then the next time maybe they’ll add a question of their own and that will help them get into the conversation.


Though it is more difficult to access the conversational floor in CMC, the medium does have capacity to host multiple conversations.  Multiple threads of conversation within a single forum provide a participant with a range of topics on which “floor” can be accessed.  Multiple conversational floors are one of the features of the medium that helped hold many participants’ interest.  Multiple conversations, however, proved to be overwhelming to some active and read-only teachers (n=6, 26%) in this forum, especially if they were new to the technology or had little time to spend at the task.

Time

I have 49 messages on my e-mail and I haven’t responded to any of them.  Today I have to leave for another meeting; tomorrow I have a math committee meeting at 3:30.  I am just, like, up to my ears.

Many teachers see CMC as an opportunity to keep in contact with colleagues, to build new insights and skills, and to gather new ideas and resources, but none see it as a shortcut.  Although some teachers will admit that they may have quickly and easily identified an instructional resource with the help of list members, they also say that the effort it took to be an active member of an electronic discourse community required too much time. In all, 82% (n=23) of all the teachers participating in the project indicated that time constrained their online participation.  Of the 11 inactive and read-only participants in the forum, 9 (82%) indicated that time was a major factor limiting their participation.  Additionally, teachers who reported being most hindered in forum participation by time were also those who had least access to wide area networks from home.
Discourse Focus


When CMC was planned as a part of the project, the participant forum was conceived as a place where teachers would discuss the techniques of designing and developing a technology-supported PBL curricular unit.  It was hoped that the forum would be used to share examples of curriculum ideas and activities, and assessment strategies.  At particular moments it was suspected that the forum would host dialogue between teachers that stimulated some reflective thinking about their work as educators.  Impeding teacher reflection on practice, however, was the lack of discourse focus and the related inability of the discourse to adequately meet teachers’ information needs.  


In the teacher interviews, 9 out of the 28 teachers (32%) voluntarily indicated that messages unrelated to the grade level in which they taught held little interest for them.  One eighth-grade teacher says:

I come from a high school background, and I am not interested at all at what they do in fifth grade, other than how they documented the units.   That’s the kind of thing that I was concerned with.  I’m just more interested in what they do on a junior high level.

Correspondingly, a long-tenured elementary teacher remarks:

It is very nice that the junior high did a fabulous thing on drunk driving.  But because my kids aren’t anywhere near the age where they are thinking about driving, I had a hard time relating to anything they said about the unit. 


Though teachers in grades ranging from five to eight participated in the project, elementary teachers outnumber junior high school teachers at a ratio of almost two to one.  Teachers initially indicating their disinterest in topics that were not grade-level-related were for the most part from the junior high schools.  But, when all 28 teachers were polled on their preference for a PBL-based discussion group focusing either on a content area or a specific grade level, the majority of teachers preferred a grade-level focus.  As Table 2 shows, a slightly higher percentage of junior high teachers than elementary teachers were interested in a forum with a content area focus, although the vast majority of all teachers preferred a grade-level focus. 

Table 2.  Preference for forum focus
	
	Grade-Level Focus
	Content Area Focus

	
	N
	%
	N
	%

	Elementary Teachers
	14
	77
	4   
	22

	Junior High Teachers
	6
	60
	4
	40

	Total
	20
	71
	8
	29


Text Orientation

While access to the network forum and the ability to post messages to it are minimum competencies necessary in CMC participants, typing skills are also desirable.  When participants lacked keyboarding skills, it was unlikely that they would be part of any computer-mediated interaction.  Teachers in the group who describe themselves as “hunt and peck” typists (n=3, 11%), were all inactive participants in the forum.


Other than those who felt stymied in network communication by their lack of keyboarding skills, other teachers cited the text-based format as a key attractive to CMC discourse (n=12, 43%) for two primary reasons.  The first reason has to do with the unlikeness of being misunderstood or misquoted in text-based communication, as this fifth-grade teacher explains:

A listserv is a documented record of the discussion, whereas sitting around the table you don’t have that.  So, you may go home with a different impression of what transpired in a meeting than the person next to you.  That did actually happen to me when our team was working on identifying a workable problem for a second PBL unit.  My impression was we were still about the task of refining our original problem; other people on our team were of the mind we were defining a whole new [problem].  So just the advantage of getting all the information and avoiding possible misunderstandings is averted through a listserv.


A second reason a text-based forum is desirable lies in a participant’s ability to create a message and review it to determine if it really represents the attitude of the author before it is sent to others to read.  For those who value the accuracy of their messages, the text-based nature of the medium enlarges their capacity to be reflective.  The task of expression also becomes easier for teachers who are uncomfortable speaking in groups, as this junior high school English teacher suggests: 

You see for me writing comes naturally.  I am a better writer than I am a speaker.  I am not a verbal person.  I am more visual.  I can reflect as I am writing.  I can go back and I can change things and that to me is a better way to communicate if I really do have something that I want to get across to an audience.  

Asynchronous Dialogue

An asynchronous computer forum limits the speed at which a discussion can move.  Arriving at decisions, sharing ideas, and getting reactions from peers to an issue in CMC requires an extended timeline.  For at least four active and read-only forum participants (17%), the speed the discussion moved at was distracting.  Conversely, a larger percentage of teachers (n=12, 52%) enjoyed the time flexibility and reported that the asynchronous format of the discussion significantly facilitated the quality and reflectiveness of their contributions.  

Actually what was nice about the e-mail is having some time to think about what another person said or what you might say.  The immediacy of being right there face to face with the person doesn’t give you space to really think about a problem.  When you are sitting there and writing you can arrive at a succinct summary that doesn’t wander all over the place as it does when you’re talking.  

Participant Composition


Another facilitative feature of CMC suggested by several (n=9, 43%) of the active users and readers of the forum is heterogeneity of participants.  A comment from a special education resource teacher illustrates the value of diversity.  This teacher collaborated with a sixth-grade teacher of a rural Illinois classroom, almost 150 miles away, on the development and delivery of a PBL unit.

[We] decided that it makes teaching far more interesting to have a project like this.  You know?  A partner with a very different perspective.  A teacher working in a school that is very different in description from ours.  Kids having different experiences, bringing different things to the PBL process.


There were a few (n=4, 17%) dissenting votes to the notion of participant heterogeneity on the forum.  Because some teachers participating in the project looked at the listserv forum solely as a way to achieve the goal of producing a technology-supported problem-based learning unit, any discussion veering from that task had no place on the forum.  Differing opinions, philosophies, or approaches to PBL curriculum development, for some teachers, was not only counter-productive to the task at hand but to collaborative discourse as well.  The following comment by this fifth-grade teacher illustrates that viewpoint:

I think that it needs to be discourse, not necessarily between people of your choice, but between people who have the same philosophy, the same teaching style, almost the same background, I think.  If not based on a same philosophy you get off the topic and start debating whether things should be done this way or that way(whole language or rote, skill and drill.  Well, that is not what we should be doing here, we are trying to plan this unit and make it work. 


The first teacher considers diversity a CMC participation feature that broadens the educational experience for learners.  The second teacher, who favors participant homogeneity, is  interested in minimizing the confusion around the appropriateness and applicability of certain instructional approaches.  It may well be that parameters for participant heterogeneity or homogeneity rest on the nature of the task at hand, whether it be convergent or divergent.  It is at least reasonable to suggest that where divergent tasks are necessary, collaboration and reflection on curriculum development may be augmented with a group of discussants who are different in important ways.  Similarly, collaboration and task may best be facilitated when participants share common purposes, perspectives, and goals, although notions that challenge prevailing attitudes may be noticeably absent.

Conclusion

While this study provides a perspective on how teachers react to educational telecommunications technologies and use them to build their professional knowledge, there are several limitations to consider.  Teachers included in this study were volunteers to the PBL project and each participated with a different interest and attitude toward learning with and about computer-mediated technologies that may be different from their peers.  Most of the participants were also white, middle-class women whose approach to talking, thinking, reflecting, and collaborating is likely to be different from teachers of other races or gender.  The study was also limited by its scope and the researcher’s bias toward technology.  The research gave little focus to the nonparticipant experience and recognized limited conceptions of collaboration and reflection.  Still, the study suggests several guiding structures relevant to schools, districts, and others attempting to integrate asynchronous computer-mediated communication into their inservice professional development programs.  

1. Computer-mediated communication networks have some inherent moderating characteristics that encourage conversational participation (conversational floor access, storage capacity, and simultaneous turn-taking in conversation).  These characteristics are probably not enough to help collaborative dialogue reach its full potential.  Yet, the idea of a forum or listserv moderator was not well received by some teachers participating in this research.  Teachers indicated that contributions encouraged by a moderator could make the discourse seem contrived.  A moderator, packaged in more of a limited facilitation role than that of referee and overlord, may be most beneficial to an online forum.  Facilitation would ensure that technical topics do not dominate the discourse as newer contributors are coached through message manipulation and posting activities.  Facilitation would also involve monitoring participant contributions so that the discourse stays generally oriented to relevant topics.

2. Because CMC itself can be a motivating and exciting topic, care must be taken to ensure that the pedagogy remains the issue of relevance and not the technology.  Teachers in this study suggest that contributions to the discourse having grade-level applicability did a good deal to interest and immerse them in the telecollaborative experience.  Preferences for grade-level applicability is consistent with other research investigating the role of teacher collaboration in school change (Markholt, 1998).  

3. The value of participant homogeneity (philosophically speaking) to a network forum raises some interesting questions about who should be participating in the dialogue.  The advantages of diversity are numerous:  New perspectives, experiences, and contexts greatly enrich a discussion.  However, participants with entirely opposing perspectives on an issue can bring any kind of discussion to a stalemate.  Determined contributors can dominate a discussion and—when tempers flare—become offensive.  These kinds of experiences can cause others to lose interest in the discussion as well as the medium.  A facilitator can keep nonproductive or inflammatory exchanges to a minimum.  The topic of the discussion and the tasks around which discussion take place can also modestly influence the success of an online discussion.  The question is, how different can participants be so that maximum reflective levels can be reached?  Participants have to be different in some way, but on what dimensions?  Type and age of students?  Educational background?  Professional attainment?  If a forum is established primarily to “brainstorm” or solicit information perhaps the broader the diversity the better.  If participation in a network forum depends on or is built around the development of a product (curriculum, lesson plan, assessment tool, and so on), the participant diversity should be examined relative to the teams’ capacity to constructively collaborate. 

4. A key to productive, reflective, telecollaborating is the “climate” of interaction.  Climate involves the extent to which teachers in the discourse feel comfortable taking risks in terms of communicating their ideas.  Attitudes of competition, superiority, and possession can make some participants unwilling to disclose the details of their teaching experiences.  This move toward nondisclosure prevents the network technology from facilitating frank and reflective discussion among peers about the events, practices, and policies that improve professional performance.  

5. The findings of this study raise some points about the advantages or disadvantages at work when CMC participants personally know and/or work with each other.  Personality clashes or professional differences of opinion present in everyday life can follow adversaries online.  Rank and experience also follow colleagues online occasionally to a point where subordinates may entirely defer to a superior in matters of experience and opinion.  Under some circumstances, knowing each other might work against the collaborative process.  The claim that CMC-facilitated professional development is indiscriminate to status may only be valid where gender, age, race, and professional position are generally anonymous.  Successful online collaborations involve conditions where functional ways of working together have been determined and participants have a positive shared group identity.

6. During the course of the school day, teachers have but small chunks of time, if any time at all, to participate in an online forum, much less be reflective about their contributions.  The data in this study show that the majority of posts to the network forum are at a time when the participants have left the school building for their homes.  Furthermore, the majority of reflective messages were also made in the early and late evening hours (presumably at home) where teachers could probably be thoughtful about their messages and had a chance to unwind from a hectic day.  For productive network collaboration, it is hard not to emphasize the advantage of wide network connectivity for teachers at home.

7. Controlling the pace and the flow of information springing from the network medium was a significant attraction to the majority of users.  Control of information was important in the sense that it gave teachers some direction over their own learning, similar to what they are being asked to give to their students.  Teachers, however, who had not mastered the skills of accessing and manipulating network-facilitated information, found themselves increasingly frustrated with the medium and seriously doubting that their time and trouble with CMC was worth the return.  To make sure the medium meets the needs that teachers have for it, the appropriate prerequisite skills for using the medium should be determined followed by a screening of participants for the presence of those skills.  Training in using network communication should be ongoing and concurrent with reasonable technology access so that new skills can be practiced and improved.  Technical assistance should take place separately from the main area of CMC work, either through e-mail or as a separate conference thread.  Also, pointers should be provided to online documents such as FAQs (Frequently Asked Questions).

Teacher discourse is a means for building collaborative relationships and shaping teacher practice.  Approaches to professional development emphasizing teacher discourse will find teachers thinking about their practice in new and helpful.  Where opportunities to engage peers in talk about teaching are absent, computer-networks have potential for hosting the very discourse that builds professional capacity.   The ideas tendered here for structuring computer-networks to support collaborative dialogue are aimed at facilitating teacher interaction in the computer-mediated context of supportive learning communities.
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