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Abstract 

Design and Implementation Considerations 
in On-line Reflective Environments 

Nancy Harkrider 
Chen Ai Yen 

National Institute of Education, 
Nanyang Technological University, Singapore 

A pivotal concern in professional development for educators is the internalization of reflective 
practice for achieving teaching excellence. In this inquiry, e-mail and Internet Relay Chat have 
been used to design an authentic nprturing environment for reflection on classroom practices 
among pre-service secondary teachers. 

This paper presents relevant data from a current doctoral inquiry which explores the dynamic of 
on-line teacher reflection as revealed through a series of structured dialogues between a mentor 
and a volunteer group of eight Singapore secondary pre-service teachers. It offers insights gained 
in designing and implementing an on-line learning environment with the goal of nurturing 
thoughtful and reflective practice among participating teachers. Specifically, a summary analysis 
of the reflective on-line interviews will demonstrate "patterns of communication" which are 
believed to have direct bearing on the design of this type of on-line learning environment. Within 
the context of a synchronous on-line reflective setting, some recommendations are identified. 

Introduction 
Interactive technology in the form of Computer-Mediated Communication (Baym, 1995, Croft, 
Lea, & Giordano, 1994) was selected as the primary medium for generating teacher dialogue and 
gathering research data because it offered the potential for modeling the current educational focus 
on technology integration. 

The qualitative inquiry was an extended interface with two groups of Singapore secondary English 
literature/language pre-service teachers and focused on the collection of "richly descriptive" data 
(Lincoln, Y. & Guba, 1985 and Chen, 1993). With evidence of a constructivist environment 
lacking in the e-mail based pilot study, the researcher incorporated Internet Relay Chat along with 
e-mail for the extended engagement. 

This paper concentrates on relevant description and analysis of those Internet Relay Chat sessions. 

Conceptual Framework 
Grounded in the tradition of naturalistic inquiry, this doctoral research provides an environment 
for the structured sharing and reflection of teacher stories. These stories allow teachers to define 
values and to identify purpose by balancing the need to know with a belief in what is already 
known (Clandinin & Connelly, 1986, Sparks-Langer, 1992 and Kainan, 1995). 

The study of socially constructed worlds inhabited by people on computer networks challenges the 
classical dimensions of sociological underpinnings. In this research, the dynamic of qualitative 
research in a newly defined milieu is stretched through the hypothesis that Internet Relay Chat 
could be useful as a vehicle for pre-service teachers reflecting on their initial teaching practice. 
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Recent writings by cognitive scientists, educators, psychologists and sociologists have described 
technology-based learning as a way of participating in a knowledge-building community through 
a community of practice (Lave & Wenger. 1991). 

Based on social constructivism actualized in a web-based inquiry (Brown, Collins & Duguid. 
1989, Jonassen. Davidson, Collins. Campbell & Haag, 1995), the synchronous and asynchronous 
on-line sessions were grounded by personal relationships and trust building prior to engagement. 
In what was to become a cycle of active learning for both the teacher participants and their mentor, 
the three-year inquiry was notable for its continuous reflective evolutions, which produced 
increasingly refined questions and teased out understanding. And, occasionally, there were those 
special moments when "life understands life" (Van Manen, 1977). 

Research Methods 
This research design was theoretically rooted in Weber's notion of "verstehen", exploiting the 
possibilities of analytical, systematic computer-generated artifacts for collecting and analyzing 
machine-readable data without "trusting them in isolation as objective or self-revealing slices of 
reality". (Paccagnella 1997). 

At the outset, it should be noted that the method selected for using Internet Relay Chat software 
eliminated the elements for which the software has become famous and the fascination, which has 
drawn numerous researchers into its vortex (Benedikt 1991, Reid 1991, Turkle 1984 ). The 
dynamic of "assumed personas" is entirely missing, as is the challenge of joining an on-going 
multi-thread cyberspace conversation. 

In its place is a minimalist approach to using the software. Stripped to its' bones, Internet Relay 
Chat became a vehicle for scheduled, extended one-on-one dialogues between mentor-researcher 
and eight pre-service teachers. In this environment, mentor and teacher participants knew each 
other through a carefully orchestrated pattern of communication for establishing rapport, comfort 
and trust. Additionally, unlike the increasingly thorny researcher issue of drawing data from "chat 
rooms" without the knowledge and authorization of the participants, the pre-service teachers in 
this project formally consented to participation in a project they knew would ultimately be fully 
documented in a thesis. 

During their teaching practice in early 1998, eight teachers went on-line with the mentor
researcher for weekly scheduled "chats", in an environment of reflective dialogue focused on the 
challenges of becoming a teacher. 

Four questions framed the extended engagement. 
I .In what ways does computer mediated communication qualify as a naturalistic setting for teacher 

reflection? 
2.What will teachers and mentor-researcher observe about the advantages and disadvantages of 
reflection in 

a computer mediated environment? 
3. What evidence is there of teacher's professional growth through reflection-on-action as seen in 

collaborative dialogue in distributed space? 
4. In the context of the on-line dialogues, what do the themes discussed by these pre-service 
teachers reveal 

about their affective thinking during the process of learning to be teachers? 
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Research Findings 
This paper will focus on the results of a multi-method qualitative analysis of two corollaries with 
most direct application to design and implementation considerations. While this paper only 
provides a brief overview of the analysis of these corollaries, the completed research document 
will include detailed documentation of the coding process, analysis of all the corollaries, 
investigation of emergent themes, rich description of the on-line dialogues and relevant profiles of 
participant communication patterns. 

Drawn from constant comparative analysis of the on-line transcripts, on-line interviews and 
mentor-researcher reflection, all texts were first coded for evidence of three levels of reflection 
(descriptive, deliberate and sustained). 

Even though there was some evidence of movement to higher levels of reflection, the teachers did 
not make any dramatic shifts in their reflective patterns during the inquiry period. The reflective 
evidence was to become the overarching reference for coding patterns of communication and its 
~ix dimensions. 

Perceived Value of the Experience 
The participants were motivated to log on each week because they had committed to the process 
and there was a regularly time scheduled to do so. They also noted general usefulness to their 
teaching practice as "the value of having someone more experienced to listen to me" and "seeing 
my thoughts right in front of me so that I could probe them more deeply". (Participant 6) Some of 
the teachers related specific examples from their classroom experience in which they had used and 
extended the ideas drawn from the on-line dialogues. In the closing on-line interviews, even 
participants who at first found the pace of on-line "chatting" to be frustrating pointed to 
recognition of its advantages for focusing, probing and pacing the reflective thought process. 

The seven teachers who participated throughout the twelve-week research period and completed 
the closing on-line interview indicated specific and varied positive responses in terms of perceived 
benefit for their teaching practice. While their perceived benefit did not in all cases match the on
line evidence of reflection, the consistently positive affective response to mentor-led computer
mediated reflection provides a positive foundation from which to propose some general 
recommendations. 

Patterns of Communication in Reflective Sessions 
Of the six dimensions as patterns of communication, three dimensions evidenced a strong 
correlation with levels of reflection. They include: 
I. Levels of reflection and percentage of the total session devoted to some level of reflective 

exchange 
2. Levels of reflection and patterns of contact 
3. Levels of reflection and teacher stories with a concern attached (When the teacher came to an 

on-line session already having considered questions and implications of a teaching dilemma, 72 
out of 73 of those stories led to a reflective exchange.) 

In terms of surprises, the most striking finding was the almost complete lack of reference on-line 
to any difficulty or barriers with the technical or psychological aspects of this reflective 
environment. This came as a complete surprise since there was an assumption that the technology 
could present multiple barriers when used in extended meta-cognitive exchanges. Instead the 
technology became essentially transparent to the process. 
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Key Design and Implementation Considerations 
A number of weaknesses were considered as potential barriers to successful implementation of 
this reflective environment. 

I. There is significant "unnaturalness" about reflection in general. Humans have very little if any 
conscious practice with reflection in any form. Reflection is not just thoughtful conversation. 
Even when people reflect, they do it randomly and haphazardly. And there were even more 
reasons why it was "unnatural" in terms of the technology. 
2. While there was some evidence in 1996 that e-mail could be beneficial for teacher reflection. 
there was little evidence that it could be beneficial to novice teachers in a non-supervisory 
environment. 
3. Teachers had no experience with computer-mediated communication except as a conversational 
way of connecting with their friends via e-mail. 
4. The synchronous style of "interactive written discourse" is unlike any other communication 
form. 
5. And finally there was little or no evidence that teachers would participate in such an 
environment. The project could literally have been stalled before it even started if the researcher 
had not been able to get two different groups of participants to work with her on a volunteer basis. 

Conversely, there were also strong "natural" aspects, which evolved over a year into the three-year 
mqUiry. 

!.Trust was established with teachers who became research participants when the researcher was 
their tutor in a technology integration program. In this setting, they acknowledged her as a mentor 
in the environment of their current focus on technology and education, thus providing valid 
context to the relationships. They also saw her (by their own statements) as someone they could 
trust and whose mentoring they could value. 
2. The teacher participants "self selected". Their choice to be involved in the research was 
because of an innate curiosity and interest in reflecting about their teaching practice. 
3. While only one of the participants had prior experience with Internet Relay Chat, all these 
teachers were intellectually bright and comfortable with technology generally. ' 
4. As English literature/language teachers, they all express themselves well in English and enjoy 
engaging in the richness of language as a search for meaning and not just as a means of 
communicating. 
5. It was the natural aspects of the socio-cultural relationships between mentor and teachers and 
the participant teachers' intellectual curiosity that made the leap possible in this synchronous web
based environment. 

Design of a Web-based Reflective Environment 
In the pilot study, participating student teachers e-mailed each other with the researcher as a more 
passive, but present observer. The design of the environment for the major data gathering period 
was a deliberate and conscious restructuring of the pilot study findings based on reflective 
observation and constant comparative analysis of the pilot study. 

The extended engagement was characterized by a conscious design with structural sensitivity to 
technical, intellective, cultural and social aspects. The design goal was to provide a "flow" 
experience through a balance of structural comfort with the challenge of a non-prescriptive 
approach to mentoring. In this environment, participants were consistently and progressively 
motivated to think more reflectively about their teaching challenges and to move that process to 
proactive classroom responses. 
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The environment was structured through the one-to-one mentor/pre-service teacher relationship 
and specifically scheduled times for the reflective sessions. The design and implementation 
strategies were culturally sensitive. (Bateson, 1972) not just from the perspective of the unique 
Singapore context but in terms of extensive trust building and awareness of the particular concerns 
of teachers of English language and literature in a multi-lingual, multi-cultural, multi-religious 
society. 

Profiling the On-Line Sessions Using a Model for Web Design 
Chen's five "I" model for effective web design provided coherent guidance to the challenge of em
bedding essential design elements into a web-based reflective environment ( 1998). The elements 
include increased accessibility, interconnectivity, interactivity, immediacy, and integration. 

Increased accessibility was evidenced in this design in several essential areas. Participants 
identified the importance of knowing someone was available for a reflective session without the 
restrictions of negotiating and travelling to a meeting place for a face-to-face dialogue. The 
combination of e-mail and Internet Relay Chat communication and the possibilities for 
participants communicating with each other as well as with the mentor provided additional 
avenues for styles and timing of communication. In the context of the extended engagement, 
participants did not significantly utilize either e-mail or Internet Relay Chat for communication 
with each other. Informally, pre-existing friendships among clusters of the participants were 
reported as on-going (including e-mail and "chat") during their teaching practice. 

Increased accessibility also refers to the use of thinking tools for heightened access to important 
moments of learning during the school day. There was evidence that some of the participants were 
able to use the techniques for "freezing framing" such moments. The "freezing framing" tools 
were demonstrated to participants prior to the start of the engagement and reinforced at 
appropriate points during the dialogues. By using visual, auditory or kinesthetic reinforcement, 
some of the teacher participants were able to recall in rich detail an instance from the school day in 
the context of a question, an inspiration or an observation. This was possible because it was 
intentionally and dramatically recorded in "real time" for later reflection. 

In an exchange which was characteristic of this student teacher's ability to both spontaneously and 
consciously reflect, Participant 2 relates the usefulness of his unique version of using the "freezing 
framing" technique by jotting down quick icons on his lesson plan at the point where he wanted to 
remember something specific. 

<Mentor> So, how is Life in the classroom? 
<Participant 2> Well, I've been trying out that little plan that we thought out the last time ... and il 
has been quite useful in my assessment and reflection of teaching methods. I really get to see how 
some techniques REALLY work with a certain class and with another, they kind of fall flat. 

<Mentor> Wow, great! What did you find was most helpful in remembering those particular 
teaching moments and the dynamic that was going on at the time? 
<Participant 2> Those symbols on my lesson plans work really well! 

I think most importantly, it made me A WARE of the student profile. When something worked, I 
thought back to see who were the students in that particular class that helped/facilitated that 
success. And with another class, when that method was Less successful, I tried to think why 
some qf' the students did not respondfavorably. 
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The dialogue moved on with this teacher continuing to offer rich descriptions of student 
differences and ideas for how to deal with those differences. The elements of interconnectivity. 
interactivity, and immediacy of response are inexorably linked in quality web-based learning. 
Taken together, they provide synchronous online communication with its most distinctive 
elements. One particular instance in which these elements flowed together seamlessly was early in 
the project. During her second dialogue, this teacher was eager for assistance in scaffolding ideas 
for a scheduled meeting with her Cooperating Teacher. 

<Mentor> Maybe it would help if we came up with 'some ideas for how you could structure your 
talk with her.(the Cooperating Teacher) What do you think? 
<Participant 3> Yes please!!! 
<Mentor> OK. .. /'mjust going to do this as itflows out so bear with me. 
<Participant 3> Okay, flow away! 
<Mentor> "I was both satisfied and dissatisfied with my lesson yesterday. The parts that I felt 
went well were .......... " 
<Participant 3> Arousing the class' interest. Keeping them on task. 
<Mentor> "The part that I am confused/perplexed/challenged (pick your favourite word here) was 
in ......... . 
<Participant 3> I did that part right. They knew that they were doing a character portrait and 
were excited about doing it. But then ha(fway through they got confused and seemed lost. At least 
some of' them did. 
<Mentor> OK.. that's an excellent way o_f'describing the challenge to your CT.. You observed what 
was happening accurately it seems to me. 
<Mentor> On with the script ... ok? 
<Participant 3> Yap 
<Mentor> "Since I would like to make sure all the students not only understand but know how to 
use these concepts, I thought you might give me some suggestions and feedback about how to get 
hetter results" ... something like that ... 
<Participant 3> That's exactly it! 

In the next on-line dialogue, this practice teacher reported back with obvious delight that the 
interview with her Cooperating Teacher had gone very well in part because she had structured her 
ideas in advance of the meeting. 

The 53 dialogues were replete with examples of conversational markers pointing to the acceptance 
by all the participants that cyberspace "chatting" was a natural way in which to converse. This 
was anticipated based on previous research findings (Murphy, & Collins 1997 and numerous 
others). Specifically relevant to this inquiry, participants were able to operate within this new 
environment while they consciously and systematically engaged in various levels of reflective 
thinking. This is particularly significant given the fact that this was the first time any of the 
participants had been involved in structured mentor-apprentice reflective dialogues even in the 
face-to-face communication mode in which all humans are intimately conversant. 

Conversational markers included expressions such as "ummm", "errrr", and "let me think about 
that for a minute". The grammatical structure appears to more closely mirrored thoughtful face-to
face conversation than asynchronous forms of text-based communication. All the participants, 
some more frequently than others, would change the words they had immediately typed in order to 
clarify or take a different direction with their thoughts. Some expressed occasional frustration that 
a thought expressed earlier could not be "undone" except to take up the thought again and refine it. 
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And in an unexpected dynamic that may well be a characteristic of the group profile as teachers of 
English, six of the participants and the mentor-researcher consistently corrected spelling during 
the dialogues. This, in fact, could well be a disadvantage to the retlective process since it requires 
rapid "code switching" and may bring the "speaker" temporarily out of the reflective mode. Over 
time, Participant One who was a "naturally deliberate reflector" began to focus Jess on correcting 
spelling. She indicated her awareness of this dynamic in the closing interview by noting this. 

another point about not bothering much abt (sic) typo errors -- overcoming this concern 
wewth (sic) typos made me more easy with expressing my thoughts. (Participant One in 
her closing on-line interview) 

Integration was evidenced through multiple and rich examples of characteristically "natural" 
conversation. All the teachers were able in varying degrees to overcome the obvious and 
significant disadvantage of text-based communication in distributed space. Some of the 
participants, and the mentor, came to ~trongly prefer this type of "real time" thinking because of its 
"sparse elegance" (researcher journal) as well as opportunities " to see your thoughts unfold, to put 
these thoughts in order and make sense of them rather than letting them run around without any 
aim." (Participant 5) 

While integration of reflective thinking into teaching practice was a mentor-initiated focus of these 
dialogues, most of the participants gave only isolated evidence on-line of consciously and 
systematically applying the reflective dialogues to classroom practice. Only one participant 
routinely evidenced, through the on-line dialogues, a sophisticated level of integration. This 
finding was not unexpected and was an element of the presupposition that even in the first weeks 
of classroom experience, novice professionals are capable of reflecting on their actions in a closely 
scaffolded environment but not necessarily as yet able to evidence those changes in the classroom. 

An hypothesis for future research efforts is that there is potential for significant integration if this 
type of on-line reflective environment were it to become an essential element of a comprehensive 
on-going mentoring program in which new teachers could be apprenticed in a non-evaluative 
environment. 

Recommendations for Designing A Facilitated Web-Based Inquiry 
The following recommendations have been identified as essential elements in any web-based 
inquiry in which a more experienced mentor facilitates on-line dialogue with less experienced 
participants. 

I.Establish a core trust level among active participants prior to beginning the inquiry. Particularly 
for novice professionals, there is evidence of direct benefit from the trust building based on a 
personal face-to-face relationship between mentor and participants. Other research efforts have 
identified similar benefits as well for more experienced professionals. This process is even more 
critical in web-based reflective space. 
2. Design and present interactive learning relevant to the skills to be used in the inquiry. In the 
case of this research effort, the teachers participated in both formal and informal learning 
regarding reflection generally, as well as memory aids for remembering and retrieving classroom 
events for retlection-on-action. There also needs to be comprehensive mentor training specific to 
on-line reflective dialogues as well as relevant opportunities for mentors to actively reflect with 
their own advisors and peers. 
3. Structure a "learning space" in which participants can actualise optimal flow while they 
participate in a web-based on-line inquiry. The critical elements of this structure include: 

a) negotiating entree with all participants e.g. specified time and ground rules for dialogue 
b) formal agreement from participants as to intention, task structure and ground rules 
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c) precise follow-through by the mentor, making good on every commitment and providing 
clear explanations if the perimeters of the project needs to be modified 
d) appropriate closure and exit strategies with all the participants 

4. Use quality facilitationlmentoring skills consistent with naturalistic inquiry through 
a) awareness of the limitations and benefits of text-based reflection on the Internet 
b) freedom for participants to set the agenda for their reflective needs while providing the 
structure necessary for scaffolding increasingly reflective thinking 
c) open-ended questions that encourage the participants to seek their own answers 

5.Utilise the findings of this and other studies regarding patterns of communication in web-based 
reflection. 
6.Collect /collate and analyse data using methods consistent with a naturalistic inquiry and paying 

particular attention to: 
a) the security of saving dialogues during synchronous sessions and making multiple back-

ups of data 
b) mentor reflection immediately following a dialogue session as well as weekly mentor 
reflections 
c) constant comparative analysis as the data comes in either through computer-aided analysis 
or by more traditional models 

Conclusion 
There is evidence that both perceived as well as demonstrated reflective benefits are possible for 
pre-service teachers within the structure of a facilitated web-based reflective environment. 
Moving past perceived psychological and technological barriers, teachers interacted with the 
mentor naturally and conversationally. Analysis of patterns of communication also offers specific 
guidelines for other on-line mentors and facilitators. 

It is important to note that while this environment produced a broad range of text-based reflective 
evidence, such initiatives only have lasting value as a part of an integrated and long-term approach 
to mentoring new teachers. This research lays the groundwork for potentially useful extensions in 
a broad spectrum of technology-based mentor-student teacher professional settings. 

ln addition, the research has specific implication to a number of other possible inquiries including: 
!.identifying potential relationships between styles of learning and evidence of on-line reflection 
2.tracking novice teachers via a web-based inquiry through their first year of teaching 
3.focusing specifically on the reflection of on-line mentors as it relates to their professional growth 
4.expanding the context of dialogues so that two to three teachers engage in peer on-line reflection 
monitored by a researcher as active observer. 
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