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Abstract

This study explored the professional development experiences of 28 practicing teachers in ten Chicago suburban schools involved in a two-year technology supported Problem-Based Learning curriculum development effort.  Asynchronous computer-mediated communications (CMC) were featured as teacher communication tools of the project.  The computer-mediated discourse produced by the teachers was compared with the discourse produced by teachers in face-to-face meetings.  Research methods including discourse analysis and archival data analysis were applied to determine the nature of the teacher discourse and its reflective content.  The results show that while the computer-mediated teacher dialogue was less interactive, it was significantly more reflective (t = 4.14, p = .001) than face-to-face discourse.  The study findings suggest that the value of computer-mediated communication lies in its ability to facilitate professional collaboration between teachers and encourage critical reflection on educational policy and practice.
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1. Introduction

Computer-mediated communication (CMC) presents teachers with new opportunities for communication.  Though the use of CMC suggests more convenient access to professional colleagues, it does not ensure professional growth and learning experiences.  The purpose of this study was to determine if and how critical reflection—as a meaningful professional development objective—arises from computer-mediated collaborative dialogue.

Professional development for teachers constitutes formal and informal processes of knowledge and skill building.  Though it had taken a permanent place in school culture, professional development lacked, for the most part, the ability to improve learning and teaching.  Such professional development activities have been characterized as nothing more than the delivery of an assortment of relatively abstract ideas providing little support to learning.  The call to improve the quality of inservice teacher development ardently encouraged opportunities for teachers to collaborate with peers to make sense of the teaching and learning process [1].  

2. Collaboration to Critical Reflection

Collaboration is generally described as a process of willing cooperation with peers and colleagues to reach educational objectives.  An important element of collaboration is conversation.  Giving utterance to an idea or summarizing a thought forces a cohesive explanation of interrelating ideas.  The process of articulating ideas, beliefs, or reservations enhances retention, clarifies one’s position on an issue, forces the learner to take a stand on an issue in the presence of peers, and commits the conversant to evaluate and assess that knowledge in light of new information [2].

Collaborative conversation encourages relational knowledge that links what teachers learn and understand about their practice to other conditions that impact student learning such as family influences and the educational setting.  Perhaps most important, collaborative settings are the likely contexts in which critically reflective exchanges about learning and instruction can take place between teachers.

  Schön depicts reflection as a social-professional activity in which teachers adapt knowledge to specific situations [3].  As the very essence of professional activity, reflection is a process that engages teachers in framing and reframing problems while designing and evaluating solutions.  This kind of discourse leads to critical theory where teachers raise questions about equity and power on issues such as student assessment, ability tracking, and classroom management.  

3. Computer-Mediated Reflective Dialogue

Computer-mediated communication (CMC) facilitates person-to-person or person-to-group contact by means of computer networks.  CMC can be synchronous, where participants interact in real time, or asynchronous, where communication turnaround may be delayed for hours or days.  Because of the speed with which the medium sends and retrieves messages to support participant interaction, the time and place independence of the medium, and the storage capacity of the technology, CMC is thought to be especially suited to the task of linking teachers together in experiences that may be both professionally and personally rewarding [4].

Despite CMC’s ability to connect teachers, little is known about the technology’s ability to facilitate teacher collaborative reflective processes.  Studies that do address reflection are usually done in the highly controlled context of preservice teachers development [5]. Only a few studies address the reflective quality of computer-mediated discourse for practicing teachers.  Of those studies, little description of the reflective processes or outcomes of collaborative teacher discourse is offered.

The excitement that computer networks generate around communication coupled with the role of critical reflection in improving teacher practice suggest that more inquiry is necessary to illuminate the potential of computer networks for hosting collaborative, collegial reflection.  This study attempts to address this knowledge gap by determining at what level asynchronous computer networks are able to host critically reflective dialogue.

4. The Study Setting

The two-year project involved 28 teachers (3 male, 25 female; 18 yrs. average teaching tenure) from ten elementary schools in a Chicago metropolitan suburb.  The teachers were generally novice technology users but worked in schools with substantial technological capacity. 

The primary program goal involved building teacher capacity for developing Problem-Based Learning (PBL) curricula.  Teacher teams completed and delivered their first PBL unit in the spring of the first project year.  The focus of the second year of the initiative was to use new technology tools to expand instructional practices and skills in PBL curricular development.  Project teachers provided input on the development of an electronic toolkit located in a district server file folder where electronic tools were retrieved by teachers to develop and refine their PBL units.  The kit included database, communicat-ion, graphics, word processing, and program /multimedia authoring tools.  

5. Methods

A multimethod, quasi-experimental approach to data collection and analysis is applied.  Comparative content and statistical analysis of computer-mediated and face-to-face discourse comprise the bulk of inquiry into reflective quality of the two mediums.  

To determine what levels of collaborative reflection are present when teachers interact under usual circumstances, face-to-face work meetings of school teams consisting of two to five teachers were audiotaped.  Teachers were told that their meetings were being taped as a part of the data collection for project evaluation.  Teachers were unaware that the level of reflective discourse was the variable of interest in this study.  Researchers recorded six teacher meetings from February to May of the final project year.  This schedule closely corresponded to the timeline that teachers had for developing their second integrated PBL unit, delivering it, and documenting the unit for archival purposes.  The recording of the face-to-face meetings also ran concurrently with the collection of group computer-mediated communication.

While analysis identifies the flow, frequency, and volume of communication activity and the nature of the computer-mediated and face-to-face dialogue, it centers on the reflective attributes of the discourse. A seven-level reflection rubric based on Simmons’ taxonomy for assessing reflective thinking is used to analyze the discourse [6]. The rubric is one in which low-level reflective responses are those which merely describe events and appear disconnected from the observer.  More reflective responses richly describe events and attempt to explain them in light of theory or principle.

To prepare the face-to-face discourse for analysis it was “chunked” into comparable frames.  The chunking of face-to-face discourse was guided by principles of distributional accountability suggesting that utterances are related to each other by their relationship to a common theme [7].  Chunking resulted in 222 distributionally accountable portions of face-to-face discourse ranging in size from 1 to 12 exchanges (see Table 1).

Table 1.  Dialogue content comparison.

	
	Number of Words
	Utterances /Messages
	Chunks/ Messages
	Words Per Chunk/Post

	Face-to-Face Discourse 
	19,000
	846
	222
	86

	Computer-Mediated Discourse 
	19,303
	179
	179
	108


After all identifying information was removed from electronic messages and transcripts, A team of three indepentent raters judged each of the chunked exchanges in the face-to-face (n=222) and computer-mediated (n=179) messages using the seven-level reflection rubric.  

Data analysis proceeds by comparing the presence of reflective overtures, comments, and observations of the face-to-face dialogue against reflective qualities of the CMC dialogue.  Interrater correlates are determined to note the consistency of ratings, and statistical analysis includes a t-test for dependent means.  Time is also examined as a function of reflectiveness.  

6. Results

Assessing Participant Interaction. The comparison of face-to-face and computer-mediated discourse began with the analysis of the conversation on selected dimensions of interaction.  In conversation, interaction involves the selection and delivery of words that unite the speaker, listener(s), and content.  Specific strategies such as conversational involvement tactics (“wh” clauses: who, what, where, etc.), conversational cooperation (ratio of answered to unanswered questions), and sequential accountability (coherence of utterances in discourse) can be employed to heighten the interaction of participants in the dialogue.  Table 2 compares the discourse on the two mediums using the chi-square test of association between the observed proportions in each interaction variable. 


Table 2.  Chi-square values on discourse interaction variables.

	Involvement Strategies
	Parameter
	CMC 

(n)
	Face-to-Face (n)
	X12
	 P

	“Wh” clauses
	Words
	220
	326
	22.9
	.001

	Indefinite pronouns
	Words
	435
	474
	2.4
	.065

	Amplifiers
	Words
	220
	288
	10.4
	.001

	Conversational Cooperation
	Questions
	25
	95
	10.0
	.002

	Sequential Accountability 
	Utter-ances
	15
	43
	3.0
	.064


 df=1 for each variable

In all cases, the number of observations made of the selected interaction variables in face-to-face discourse exceeds the interaction of CMC.  In three of the five variables: “wh” clauses, amplifiers, and conversational cooperation, results are significant at the p <.05 level.  The results show that face-to-face discourse generally rates higher in interactivity than does CMC.

Assessing Reflective Content.  Reflection is also an indicator of the medium’s ability to promote interactivity between discourse participants.  Talking, sharing, exploring, and analyzing are important interactions in sense making and, by themselves, constitute key components in the critical reflection process.  Reflection is distinct from interaction, however, in that it requires a certain amount of self-disclosure about professional beliefs and practice.

A comparison of the ratings (independent t-test for equality of means) between the reflective levels of the two communication mediums shows that CMC has significantly higher ratings on the seven-level reflection scale than does face-to-face communication (t = 4.14, p = .001).  A test of rater consistency produced an inter-rater reliability statistic of .87 on the face-to-face discourse achieved and an item alpha level of .80 on the CMC discourse for the three raters involved. 

A breakdown of the ratings of reflectiveness in Figure 1 shows the percentages of ratings assigned to each of the seven reflective levels.  The majority of messages (70% for the face-to-face, 63% for CMC) were rated at the first and second of the seven levels of reflection and generally show that neither CMC nor the face-to-face discourse is abundantly reflective.  The fact that different distributions appear for each discourse mode with positive skews of very different strengths, suggests that critical reflection may have a more purposeful role in CMC facilitated discourse than in face-to-face discourse.  
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Reflection Over Time.  A final analysis explores the possibility of any increase in discourse reflectiveness over the duration of the project timeline.  Face-to-face teacher meetings recorded at the beginning, middle, and end of the project period were compared with each other.  A similar comparison was made of the CMC discourse.  Each of the 179 CMC messages were chronologically ordered and then divided into thirds to roughly match the meeting intervals.  Comparisons of the first third of the messages were made against the second and final thirds. 

The face-to-face discourse shows gradually increasing reflectiveness over time from one observation period to the next.  When the means scores for the observations at the three periods were tested for statistical significance, one-way analysis of variance shows no significant difference at the p>.05 level (see Table 3). 

Table 3. Analysis of face-to-face discourse over time.

	Source
	SS
	df
	MS
	F
	Sig.

	Between Groups
	5.35
	2
	2.67
	2.94
	.055

	Within Groups
	199.11
	219
	.91
	
	

	Total 
	204.47
	221
	
	
	


CMC discourse shows a curious pattern over the three observation periods.  Between the first and second periods reflective scores decreased, while the second and third periods show a substantial increase. When the differences between the reflectiveness at these three time periods were tested, a one-way analysis of variance indicates a significant difference (see Table 4).  

Table 4.  Comparison of CMC discourse over time.

	Source
	SS
	df
	MS
	F
	Sig.

	Between Groups
	36.68
	2
	18.34
	20.7
	.00

	Within Groups
	155.88
	176
	.89
	
	

	Total 
	192.56
	178
	
	
	


The increase in CMC reflective scores occurs only after a significant drop in the second of the three observations over time.  Differences over time are possibly explained by the early initial use of CMC by participants who were experienced and skilled at using the medium.  As less confident and skilled teachers forayed into the discourse, their contributions reduced the overall reflection scores produced.  More comfort with CMC possibly increased the reflective scores at the time of the third observation.  

7. Summary

Independent rater assessments show that computer-mediated discourse achieves a higher overall reflective level than reflections generated by teachers in face-to-face discourse.  Although more reflective, CMC proved not to be as interactive as face-to-face discourse. When time is a factor in the analysis, there is no significant difference in three time-differentiated observations made of reflectivity in the face-to-face discourse.  In CMC the difference is characterized by a dip in the reflectivity scores from the first to the second observation.  Reflectiveness at the third and final observation then rises to levels significantly above scores at the previous two observations.

In CMC facilitated discourse, follow-up semi-structured interviews found that the convenience, quality, breadth, and volume of peer-provided information improved teachers’ knowledge of educational theory, policy, and the educational community.  The use of computer networks to share experiences and beliefs, creates a new interactive dynamic for teachers.  This study suggests there is an evolution of teacher CMC use that begins with observation; advances to application of the medium for low-risk and low-importance uses; and progresses to more substantial, revealing, and reflective uses.  

A probable key to moving CMC participants through this continuum of use, beginning at caution and eventually arriving at confidence, is the “climate” of interaction.  Climate is defined here as the extent to which teachers in the project feel comfortable in the open exchange of ideas, opinions, and feelings over the medium.  In this research, self-disclosure appeared to be the catalyst for many reflective contributions to on-line discourse, embedding teacher learning in real experiences.  At times, though infrequently in this study, this discourse linked what teachers already know to new conditions of educational practice to produce relational knowledge.

As for critically reflective dialogue, the transcripts of a selected number of face-to-face meetings show that teacher work was highly task focused.  However, face-to-face discourse failed in several dimensions of analysis to reach equivalent breadth and depth of teacher reflection on CMC.  This finding suggests that when there is specified work to be done, such as identifying instructional strategies for a particular learning outcome, the task drives the agenda.  Unless critical reflection is planned as a part of the process or becomes an objective of a face-to-face meeting itself, reflective activities will be sporadic at best.  In the CMC discourse examined, task driven or not, the time independence of the medium gave participants a greater chance to weave reflective processes into curriculum development tasks by asking: Why are we doing this?  What are the long-range consequences of this decision?  What meaningful relationship does this activity have with key learning outcomes?
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