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This study provides an in-depth description and interpretation of student
participation and interaction that occurred in computer-mediated interactive writing activities
in two different classroom settings: a freshman writing class and a plant biology lab. Both
classes were equipped with a network of Macintosh computers and the Daedalus Integrated
Writing Environment software which was used to conduct in-class, synchronous
computer-based discussions.

Electronic transcripts of interactive writing activities created in both classes were
archived from the beginning to the end of one semester for analysis of student participation
and interaction in the computer-mediated environment. A focal point of the participant
observation research in both classes occurred in a capstone event which took place halfway
through the semester and involved a peer review as well as interactive discussion activity
conducted in the computer-mediated environment. The capstone was designed to provide
multiple data points for analysis while also serving specific content objectives for each
class.

The analysis of electronic interchanges revealed that student participation and
interaction in the computer-mediated environment differed from the traditional, face-to-face
setting in both cases by exhibiting increased participation and increased student-to-student
interactions. Students responded to the CMC environment with variable timing in their

responses and varied styles for using CMC as a medium for communication. The social



conventions for participation and interaction in the CMC interactive writing activities were
influenced by the computer interface, the behavior exhibited by the teacher and fellow
students in the CMC discussions, and the nature of the topic being discussed. All students
reported increased understanding of the material by being able to read responses of their
peers in the on-line discussions.

Three areas for improving future applications of this technology emerged from this
study: (1) several students complained about having to type their messages; (2) several
students reported that they felt overwhelmed by the number of messages and multiple,
consecutive tangents in the CMC discussion; and (3) teachers would benefit by having
more specific guidelines for designing appropriate activities for this technology which can

be integrated into existing instruction and assessment activities.
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Chapter 1

Research Questions and Methodology

Research Questions

This study provides detailed descriptions, analyses, and interpretations of student
interactions and participation that occurred in computer-mediated interactive writing
activities in two different classroom settings: a freshman writing class and a plant science
lab. The freshman composition class focused on the teaching of writing through assigned
reading and writing exercises and incorporated the electronic discussions into every other
class. The plant science lab used the computer-based discussions to put students in a
position in which they had to verbalize what they observed and learned in the interactive
computer-based tutorials, simulations, and analysis of live plant specimens. Both courses
incorporated the use of computer mediated communication (CMC) activities via a software
application program called Daedalus.

This study documents verbal communications and social interactions which
occurred in the CMC environment in both settings. It also includes naturalistic
observations of other activities in both cases since the computer-based writing activities
were one among several different kinds of communications activities occurring within each
class. Both cases include a capstone event which occurred about half-way through the
semester. The capstone event was a carefully designed series of in-class activities adapted
to each setting which provided multiple data points for analysis.

Prior observation-based research of classrooms reports that traditional classroom
interactions typically consist of two thirds to three quarters teacher talk and one third
student talk (Flanders, 1970; Levin, Kim, & Riel, 1990). Preliminary research on

instructional uses of CMC indicates that teacher-led discussions in this environment



dramatically change the teacher-student interaction ratio. Student interactions dominate the
electronic discussion environment with student-initiated comments occurring 70 to 80
percent of the time and teacher comments becoming much less dominating (Faigley, 1992).
This shift to a student-centered discourse in the CMC environment raises many questions
about participation and interaction. If the teacher isn't dominating the discussion who is?
What kind of conventions regulate the interactions that occur in the CMC social
environment? This research examined the computer-based classroom environment to
provide detailed, descriptive information regarding the nature and quality of the electronic
discourse created by students and their teacher through CMC interchanges conducted
within the classroom setting. The specific questions focused on in this study are:

1. What are the characteristics of student interactions and participation in the

computer-mediated environment?

2. What kind of impact do CMC interactions have on student learning?

3. How are CMC interactions the same and different in the two settings observed

in this study?

All three of these research questions focus on documenting how student
participation, interaction, and regulation are expressed in computer-based communication
conducted synchronously within a given class period. Literature regarding CMC contains
many projections, predictions, and opinions regarding the magnitude of impact this
technology will have on education. A recent quote by Press (1993) is one example of the
high expectations associated with computer-based communications. "Electronic mail is an
example of low-tech innovation which can eventually have a radical impact on curriculum,
commuting patterns, work patterns, frequency of class meeting, campus lab budgets,
student-teacher and student-mentor roles, the campus service area, and the student's

perception of the world" (p. 21). While some or all pieces of this prediction may be valid,



we need more specific context-based information to really understand how CMC can
improve the delivery of instruction.

Harasim (1993) proposes that instructional use of CMC "opens unprecedented
opportunities for educational interactivity" (p. 42) because of its ability to support
interactive group communication. This study responds to Harasim's assertion with
observations of on-line instructional activities designed to meet subject-specific cognitive
goals as well as goals for a desired level of interactivity. This study provides detailed
descriptive information regarding: (1) particular instances in which CMC was used to
accomplish predetermined instructional goals; (2) the degree to which the technology
interface facilitated and/or inhibited student participation, interaction, and regulation in
accomplishing the on-line instructional activity posed for both settings; and (3) student and
teacher attitudes towards this method of in-class discussion. Student attitudes toward and
responses to CMC activities were compared with their attitudes toward other computing
activities and toward other non-computing activities. The data for this study was gathered
from field notes based on participant observation of both classes, informal interviews with
instructors and students, archives of student on-line discussions, student responses to
questionnaires, and analysis of relevant documents and reports.

This study describes student and teacher interactions in the CMC environment in
terms of the instructional goals being addressed. What kind of student-to-student and
student-to-teacher and teacher-to-student interactions are sought as a part of the
instructional objectives? What role does student participation and interaction play in the
objectives for each class? On another level, how does the use of CMC technology as
applied in these two settings facilitate and/or inhibit achieving the objectives for learning.

Looking at the questions posed for this study on these two levels is useful for
avoiding a major problem with instructional systems development research noted by Clark

(1983) and Clark and Sugrue (1991). Too often according to Jih and Reeves (1992) and



Clark (1983), researchers rush into experimental or quasi-experimental designs before the
variables to be studied and compared are clearly understood. Eisner (1985) points to a
similar problem with conventional approaches to evaluation which "focus almost
exclusively on the products of the enterprise (a narrow slice at that) while they neglect the
conditions, context, and interactions that led to these consequences" (p. 148). Eisner
(1985; 1992) also agrees with Reeves (1993) and Jih and Reeves (1992) that evaluation
studies concerned with measurement of performance are typically of such a narrow focus
that they provide little practical information to indicate what should be altered and what
should be maintained to improve student performance. Therefore, this study provides
descriptions of these contextual factors for both classes in order to lay the groundwork for
the detailed illustrations, analyses, and interpretations of student on-line participation and

interaction.
The Daedalus Human-Computer Interface

Both settings used the Daedalus Integrated Writing Environment (Daedalus)
application program for the in-class CMC activities. The Daedalus program is designed to
use the "power of collaboration between writer, editors, and instructors” (The Daedalus
Group, 1992, p. 1). In keeping wi:th this pfocess of collaboration, the Daedalus
developers group at the University of Texas also distribute and moderate an Internet
discussion list, electronic newsletter, and maintain FTP, Gopher, and World Wide Web
electronic resources which provide software upgrades, product information, newsletters,
articles, bibliographies, and sample course materials. These resources are available to
anyone interested in classroom applications of the Daedalus software. The local Daedalus
discussion list among faculty on this campus and the international discussion list distributed

by the software developers group is a forum for both technical and pedagogical issues.



This and other topics related to making the transition from the traditional classroom to using
Daedalus are discussed in the context of specific classroom issues in chapters three and
four. This section summarizes features of this program's capabilities that were used,
identifies aspects of this program used in this study, and describes the nature of the
Daedalus human-computer interface.

Daedalus is a collection of computer programs which is designed to operate on a
computer network. Components of this program which were used in the freshman
composition class and in the plant biology lab:

Class Assignment

Class Assignment was used to post announcements and instructions to students and
was usually viewed by students at the beginning of each class. The "assignment" text file
is automatically displayed on the screen when students log into their class. Figure 1
provides an illustration of the default Assignment window which comes with this program.
This file can be viewed at any time. The assignment can be copied and pasted into other
files, but cannot be modified once posted. Only the instructor can create and post a file to
be placed in the assignment window. Both the freshman writing class and the plant science
lab classes used the assignment window routinely to give students an overview of class
activities for that day and/or an introduction to the interchange topic.

Daedalus Mail

Daedalus Mail is an electronic mail system which was used as part of the capstone
activity to send the rating scale form to students. Students returned their completed rating
forms also using the Mail program. The Daedalus mail system is designed for sending and
receiving mail messages within the local area network on which Daedalus is installed. This
is not the same as electronic mail which sends mail messages across campus or to any

Internet address. Figure 2 provides a screen picture of the Daedalus Mail interface.



" & File Edit Activity Find Utilities RN
== 5 :Current Assignment g

January 20, 1994
Welcome to Williams CIC (Computer Integrated Classroom)

We will be working with the Daedalus Integrated Writing
Eavironment (DI WE)on the computer network set up in this [
room.

Our use of computers in this classroom is primarily for
communication purposes and that is what we will do with Daedalus--
use the computers to talk via writing which we share via computer.

We will have a brief introduction to Daedalus today. You will be
introduced to the "Current Assignment Window" (what you now see),
how to receive and send mail, and how to talk as a class using the
Daedalus Interchange environment.

I

Figure 1

This figure contains a screen picture of the Daedalus Assignment window which is
automatically displayed after the user has logged into the program.

@ File Edit Activity Mail Utilities
o og oo S T TS m“: Mdn e m»mun,—-«\m‘

Date Concerning

Composition Rating Scale

Type in @ number from S to | which describes how you would rate this piece of writing in the
following categories. The higher the number, the higher (more positive) the rating.

A. Content (50%)

Convincina (nareuasive ejncere enthieisatic). linconuineinn

{{The upper portion of this window lists the mail messages received.
The middle section of this window displays the content of the mail message highlighted.
The bottom third of this window is where users key in their mail message.

(Csend ) ((Reply ) (Ccony ) (pelete ) ((2oom ) ((Read )

Figure 2

This figure contains a screen picture of the Daedalus Mail window. The mail system
shown here has three activity windows. A listing of mail messages received is displayed in
the top section of this window. Specific mail messages can be viewed in the middle
section. Mail messages are keyed in and sent from the bottom section. Mail messages to
be sent and messages viewed can be copied into Daedalus word processing files.



Messages are composed in the lower window and the listing of mail messages is displayed
in the top window. Mail messages are read in the middle window. All three of these
windows can be enlarged by using the mouse to click the box in the upper right corner of
each window. Clicking the same box again will reduce the window to the default size and
orientation.

Daedalus Interchange

Daedalus Interchange is used to facilitate on-line class discussions which occur
simultaneously within a class period. Appendices A and B contain sample text archives of
two interchange discussions held in the freshman composition class during the fall
semester. The Daedalus Interchange program "lets any number of people 'talk’ at once and
still be 'heard,' [and] produces a transcript of all the comments made during the discussion.
This dialogue takes place in an electronic classroom” (The Daedalus Group, 1992, p. 13).
All students can participate at the same time working individually on their own computer or
sending in a group message from one computer. The text-based interchanges
communicated via computer are each tagged with the name of the sender and displayed as a
sequential list of messages in the top section of the interchange window (see Figure 3).
Once the interchange is completed, it can be saved as a text file that can be printed, copied
onto a disk, or electronically distributed.

Figure 3 shows what the Interchange window in Daedalus looks like and displays
the message viewing and sending tools available to the user. The user can scroll through
the messages received in the upper section of this window to receive messages. Scroll bars
are also provided to enable the user being able to scroll through messages composed in the
lower half of this window. The send button is immediately below the message composing
area and must be clicked once with the mouse to be activated. Pressing the return bar will
only add blank lines to the message composing window. The display of messages received

cannot be edited in any way. The Interface window is similar to the Mail interface except
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me=————— nterChange:Man =~~~ @
Jeshua Pacifici:
Why does this author state that "undeveloped human beings consider themselves to be very
intelligent and thus at every step they invite innumerable obstacles in the material world.”
Why do we human beings get so puffed up with a little knowledge?

Comment on: "The genuine way of learning for seekers of knowledge is to consider always that
they know nothing.”

Surfer:

Once you believe that you know everything, you become lazy, and stop learning, thus giving in
to the force of entropy. If you realize, no matter how much you think you know, that you really
know nothing, then you will continue your quest for knowledge and be truly intelligent.

Velva:
1T you know nothing than its as if you are starting off a clean slate. You are not prejudice and
you can’'t base what you learn on what you already know. This is the way you can find the truth.

This is where messages are composed and then sent to be included in the interchange. Each
message is tagged with the $enders name. The messages already contributed to this interchange
are displayed in the top haH’Fof this window. In this case, messages from three different
participants can are displayed in the upper section of this window. The scrolling tools are used
to move up and down through the sequential listing of messages.

Figure 3

This figure represents a screen picture of what the Daedalus Interchange looks
like. The Daedalus environment is designed to display text messages and,
therefore, does not include any color or graphics features in current versions.



there are two windows, not three. The top window allows the user to view and scroll
through messages that have been sent and distributed to all members of the Interchange.
The lower window (in which the cursor is automatically placed when this window is
active) is where the user keys in a message. When the message is complete, users can edit
it, use the Daedalus electronic spell checker if they choose, and then use the mouse to click
the send button and the message will be distributed to all participants in that interchange
discussion.

More than one interchange discussion can occur at the same time within a class.
Each interchange is given a distinct name and participants can move across the multiple
discussions at their own discretion. Interchange discussions can also be made accessible to
more than one class and over extended periods of time.

The electronic archives of the on-line discussions in the two classroom settings was
the primary data source for this study. All of the interchanges were created in the Daedalus
Interchange environment and have been saved in linear format as text files which have then
been coded and analyzed. Excerpts from the capstone interchange text files are presented in
the analyses of participation and interaction within each setting presented in chapters three

and four.

Analysis of Data

A variety of data collection procedures and tools were used to address the questions
which are the focus of this study. Table 1 describes the linear sequence of events in which
data has been gathered either electronically or by participant observation methods, including
field notes, analyzing relevant documents and reports, and initiating informal interviews

with key informants.



Table 1

Rationale for Data Collection Procedures and Tools

Data source

January

Entry survey
(conducted partially on-
line, partly on paper)

Interviews with class
instructors at each site

Participant observation of
classes (as often as
possible) at both sites

Electronic archives of on-
line discussion and
questionnaires conducted
prior to capstone tasks

March
Capstone Task
(1) archive of discussion

(2)Initial and (3)Post
(discussion) rating scale
questionnaires completed
on-line by students

(4) Archives and
observation of follow-up
activities to capstone task

May
Exit survey (conducted

partly on-line and partly
on paper)

Rationale

provides background information about students such
as gender, prior experience with and attitude toward
CMC which is useful in providing detailed answers to
questions identified as the focus of this study

provides information regarding the instructors'
intentions and expectations for the CMC activities

provides access to face-to-face verbal communication
related to observing how class adjusts to use of CMC
and design considerations for capstone task

provides baseline information and guidelines used to
refine the design and presentation of the capstone task
and also used in the analysis of data obtained from the
capstone task ' o

provides an electronic file of all comments made to
contribute to the Interchange discussion--each comment
is tagged with the senders' name

a descriptive analysis of this data reveal the range of
variation in student assessments of the selected writing
put on-line for review

provides information regarding student interpretations
of selected pieces of the Interchange and data regarding
how students view their own learning experiences from
the on-line interactions

provides a follow-up to the initial background survey
and indicates any shifting in self-reporting of attitudes
towards CMC. The on-line portion of this survey
provides a way to get students to respond to some
questions about CMC within an on-line discussion
environment.

10



Description of Data

The analysis of social interactions in the CMC environment was primarily based on
the electronic transcripts. However, since the computer-based discussions in both of these
settings were conducted within the classroom, field notes from observations of the CMC
and other classroom interactions have been used to describe the context in which the
interactive writing discussions occurred. The quantitative analysis of the electronic
transcripts was based on techniques described by Butler (1992, p. 70). Descriptions of the
ways in which the electronic transcript data was organized and coded follows.

Raw data. Archives of on-line interchanges are preserved as generic text files and
are considered raw data in this format. Before coding and manipulating the interchange, I
preserved a copy of each transcript as a linear sequence of a string of messages each of
which inclﬁdes a name-tag from its sender. I also coded the raw data in the interchange
transcripts with a number beside the name header to each message which would document
the sequence in which a given message was displayed in the interchange discussion.
Numeric descriptions of the electronic transcript data included averages, percentages, and
ratios of interactions on-line. The Daedalus program has a concordance utility program
which provides a word count and frequency listing as well as statistical analysis of an
interchange in regard to the number of: characters; characters per word; words per
sentence; unique words; sentences; questions; paragraphs; words per paragraph; sentences
per paragraph; and ratio of unique words to word total. I have used this program to count
the number of words per message, words per participant per interchange, number of
sentences and number of questions initiated within a given interchange.

Quantitative Measures of Participation and Social Integration. The distribution of
participation refers to quantitative comparisons of the messages sent and received. This
analysis also considers who messages are directed to and received by within a specific

interchange. The results of increasing student participation and providing interesting topics

11



for students to discuss in electronic discussions are long reams of chronological text
messages. The message flow analyses and social psychological coding systems described
above do not provide a systematic way to measure the impact of individual participant's
message(s). Butler (1992) describes three quantifiable measures of individual
participation--the partictpation ratio, participation frequency, and integration ratio. These
measures are described below along with an additional measure which I call the volume
ratio. These three figures provide quantitative information about participant interaction and
participation. Tables 3 provides the formula for calculating each of these figures. When
compared with the participation ratio the volume ratio shows not just how often, but also
what percent of the discourse volume is generated by a given participant. Identifying the
proportional length of a message is important because in this study as in Butler's (1992)
research as well, students indicate that they sometimes skip over long messages and
mention that they dislike reading long "essay-length" messages in the interchanges. Longer

messages may receive fewer responses for this reason.

Table 2

Quantitative Descriptions of Participant Participation and Interaction

Participation Ratio # messages sent/# total messages
Volume Ratio # words sent/# words total
Participation Frequency # total messages/# messages sent
Integration Ratio # messages received/# messages sent

12



Content description and classification. Several different types of coding systems
have been used to interpret and describe the nature of the interactions and content of the
electronic transcripts. Analyzing the transcripts in terms of these coding system required
enormous amounts of time--even to complete the analysis of a single interchange transcript.
The three different methods of analysis discussed here illustrate the kind of variations in
how electronic texts can be interpreted and how each method pulls out some qualitative
aspect of the tekt which the others cannot detect. However, even the best method of
analysis cannot be exhaustive. The issue that emerges from this process becomes not
which method of analysis is best, but which method can pull out the qualitative features of
greatest relevance to this study and what features does this method overlook.

Description of Coding Systems

(1) Message Act Analysis. The "message act analysis" developed by Levin, Kim,
and Riel (1990) is based on the system for classifying instructional speech acts developed
by Mehan (1978) to document a common classroom interaction pattern called "IRE
sequences’--Initiation by teacher; Reply by student; Evaluation by teacher. When they
applied Mehan's analysis system to "message acts" in electronic instructional teacher-
student interactions, Levin et al. (1990) found that "...There are substantial differences
between face-to-face instruction and instruction conducted using electronic networks.
However, there are also important similarities” (p. 206). The key difference between
globally distributed electronic group interactions and face-to-face interactions is related to
the nature of time. Using electronic networks to link people who are geographically
distributed allows the discussion to become time-independent. However, stretching
interactions over this "nonreal time medium" (Levin et al., 1990, p. 210) changes the
course of interactions in ways not fully understood. While the interactions are stretched out
over new, unpredictable time bands, the participants are partly compensated by the multiple

threads of discussions occurring simultaneously.
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This study looks at in-class use of electronic discussions and avoids some of the
timing problems associated with distributed electronic groups because the interchanges
stopped at the end of the class period most of the time. The message act analysis is useful
for describing the pattern of teacher-student interactions in the electronic community. This
method of analysis was used to interpret the capstone transcripts of student peer and
student-teacher interactions in both settings. Levin et al. (1990) indicate that the typical
IRE sequence is spread out in the electronic communication environment--particularly when
participants in distributed geographic locations are linked via electronic mail. Even in the
two classes observed in this study where all communications occurred within a class
period, responses are spread out and are sent at different time intervals. Distinct and
separate simultaneous strands within the discussion are identified in the message flow
analysis showing that students continued to send their responses to the teacher's initial
question while other subsequent topics for discussion have been initiated.

The electronic message flow analysis demonstrates student responses to teacher
initiations dominate the discourse. The message act analysis developed and described by
Levin et al. (1990) is a useful model for describing the sequence of interactions which can
then be diagrammed to visualize the IRE sequence, but this kind of analysis does not
describe the emotional quality of the messages as part of its coding system. Since this
study focuses on describing how students interact and regulate each other on-line, another
analysis tool is employed which is designed to track the social emotional quality of the
messages.

(2) Rhetorical Analysis. The rhetorical content coding system used by Butler
(1992) was modified from a twelve to ten group system by combining the last four
categories into two as follows: (1) Question; (2) Reply; (3) Consensus Building; (4)
Evaluation; (5) Topic Initiation; (6) Assertion; (7) Acknowledgment; (8) Off-Task; (9)

Qualification/Definition; and (10) Clarification/Elaboration. This analysis showed that most
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of the comments by students were assertions and clarifications, but some "consensus
building" comments were also exchanged which are of particular interest in this study.
This system describes the nature of the content of the interchange. The rhetorical analysis
was less satisfactory because it does not help the researcher classify the social-emotional
quality of each message. I used this system on several interchanges, but found that this
coding system was not directly answering the research questions addressed in this study.

(3) Bales Interaction Analyses Scale. The Bales Interaction Analyses Scale (Bales,
1976) provided a coding system which was used to identify and compare the positive,
negative, or neutral quality of social mediations evidenced in the text transcript. In analysis
of the interchange transcripts, the Bales system for categorizing interchange transcripts
provided fairly adaptable categories for coding the text messages which accounted for the
social-emotional quality of the message. Table 2 describes the theoretical framework for
the Bales Analysis Scale. This scale was primarily used to distinguish positive reactions,
attempted answers, questions/new topic initiations, and negative reactions. Based on their
more than ten years of research addressing the social psychological aspects of CMC,
Sproull and Kiesler (1991) report that individuals are more likely to share negative and
more emotionally charged comments in the CMC environment. I needed to use a coding
system that would address these variables, and the Bales Interaction Analysis Scale did
this.
Instruments

This study included several instruments which were adapted to fit the two classes
selected for this study. An entry survey was distributed at the beginning of each class to
measure students' initial attitudes and experience with computers and CMC. An exit
survey was distributed at the end of each class to find out how students responded to the

Daedalus activities offered throughout the course. Student reactions to the interchange
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Table 3

Bales Interaction Analysis Scale

Shows solidarity, raises other's status,
gives help, reward:

Shows tension release, jokes, laughs,
shows satisfaction:

Agrees, shows passive acceptance,
understands, concurs, complies:
Gives suggestion, direction, implying
autonomy for other:

Gives opinion, evaluation, analysis,

expresses feeling, wish:

d 6 Gives orientation, information, repeats,
e|f clarifies, confirms:
7 Asks for orientation, information, repetition,
confirmation:
8 Asks for opinion, evlauation, analysis,
expression of feeling:
9 Asks for suggestion, direction, possible
ways of action:
10 Disagrees, shows passive rejection, formality,
withholds help:
11 Shows tension, asks for help, withdraws
out of field:
12 Shows antagonism, deflates other's status, defends
or asserts self:
KEY:
a Problems of Communication A Positive Reactions
b Problems of Evaluation B Attempted Answers
¢ Problems of Control C Questions
d Problems of Decision D Negative Reactions

e Problems of Tension Reduction
f Problems of Reintegration
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discussions were obtained through these surveys as well as through classroom observation

and informal interviews with students..

The Capstone Activity

The "capstone activity" represents a somewhat artificial event which fits into the

normal curriculum and activities of the class, but which also provides a way for getting a

matrix of measurable comparable data within one class period. The "capstone activity" can

be described as a Daedalus activity with the following characteristics:

Occurs far enough into the semester that the students and their teacher have
become familiar with the Daedalus interface and can open, use, and manipulate
this program with minimal assistance.

Consists of a pre- and post-discussion individual rating activity with numeric
data to compare how students are influenced by the on-line discussion.

Includes a Daedalus interchange discussion in which all students participate.
Addresses one or more of the content objectives of the course .

Asks students to comment on their experiences with the Daedalus interchange
activities in a written questionnaire.

Gives back information to students regarding their participation in the "capstone
activity” from which students are again asked to share their reactions to the
capstone discussions and the rating scores.

Preparation for Capstone Task

The following list describes levels of familiarity with Daedalus and preliminary

testing of the capstone task which needed to be accomplished before the target activity

could begin.

(1) The first step was to establish a routine and level of comfort with the

technology. This means that students can initiate the Daedalus program, log in, highlight

and select the instructor's name, the class name, their own name from the class list, and

key in their personal password. After completing the log-in routine, the Daedalus
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"Assignment" appears in a resizable window on the screen. The procedures for getting to
the class assignment became routine for students in both settings. The capstone activity
was scheduled to occur when all students had reached this level of familiarity with the
classroom technology. In the pilot testing for the study the instructor noticed that,
"Students are relaxed when they come into this room, and are much more comfortable
participating on computer than they are in the class discussions [held in the traditional
classroom]" (Fieldnotes).

(2) The next step was to establish a familiarity with the Daedalus program interface.
The freshman writing and plant science lab classes used only two of the Daedalus
environments: mail and interchange. The computing tasks involved in the capstone activity
required no more than basic word processing skills. Students did need to be familiar with
using a mouse to select items from a menu bar. The main editing procedures used
consisted of copying, cutting, and pasting.

(3) In both settings, the instructors were involved in formative testing of different
Daedalus activities in preparation for the capstone task. Since the capstone activity involves
student construction of meaning and student-to-student interactions, the computer-based
task used had to be one in which the questions discussed on-line required more than simple
answers and instead stimulated the sharing of ideas and opinions. The development of the
capstone follows the iterative task development procedure described by Jih and Reeves
(1992). Students in both settings had practice with various aspects of the capstone activity
before this event took place. The concept of the capstone event from which the researcher
can gather multiple data sources for detailed analysis is based on Butler's (1992) study of
student interactions on the Daedalus interchange program.

Capstone Procedures
The following section provides a brief description of the step-by-step procedures

involved in the capstone activities.
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