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Abstract 
 

The online discussion forum is the main mode of in-
teraction for Web-based learning. Existing online instruc-
tional management systems contain primitive discussion 
tools that do little  to facilitate online interaction and col-
laborative discourse.  This paper proposes the design of a 
new type of software – the TextWeaver  – to meet these 
needs.  In particular, we illustrate improved design in 
four areas: reading and composing, message keywording 
and weaving, material storing and reusing, and working 
offline.  The paper starts with an overview of  existing 
network -based educational systems and discusses  soft-
ware design considerations for networked computers and 
related pedagogical principles.  This is followed by a de-
scription of the proposed design of the TextWeaver  and 
a discussion of its pedagogical implications. We conclude 
with a discussion of  evaluation strategies for the software, 
future directions for research, and a summary of our con-
clusions.  

 
1. Introduction 

 
Web-based learning is becoming increasingly popular.  

There are different pedagogical models associated with 
different implementations of the new systems. Several 
years ago there was much discussion of automated 
learning with the emphasis on presentation of 
information. Today, a consensus appears to be emerging 
in many institutions of higher education and among 
online teachers and learners in favor of encouraging and 
facilitating human interaction in online courses. The 
Western Association of Schools and Colleges (WASC) 
guidelines for distance education [33] and the guidelines 
of the new Regional Accreditation Commissions Report 
on best practices [18] stress the need for interactivity 
among faculty and students and students and students. 
The Institute for Higher Education Policy has published a  
report entitled Quality on the Line: Benchmarks for 
Success in Internet-based Distance Education  [1]. In it, 

student-faculty and student-students interaction receives 
one of the highest scores for importance.  The report  
stresses that interactivity is the sine qua non for quality in 
distance learning.  

Given the intense interest today in human interaction 
in online education, it is time to take a critical look at the 
existing software in common use. Over  the past several 
years,  an increasing number of web-based instructional 
management systems  have become available.  Although 
many of them contain primitive discussion tools, to date 
there have been few software applications that are 
purposefully designed to promote interaction and active 
dialogue. This is the one area that most  existing online 
education systems miss – and we argue that it will be the 
area that distinguishes the good from the mediocre. 

The purpose of this paper is to propose  a design  for a  
new pedagogy driven type of software to promote  inter-
activity and facilitate discourse. Appropriately designed 
software can suggest an effective way of accomplishing a 
goal, in this case engaged collaborative dialogue in online 
discussions, and simplify the technical tasks required for 
success.  By engaged collaborative dialogue, we refer to 
participation in a joint conversation in a computer confer-
encing environment with the goal of  learning a subject 
matter. We wish to emphasize that such discourse not 
only has to be a joint conversation that engages multiple 
participants but also that it has to engage them with the 
subject matter and achieve knowledge building and real 
penetration into the subject to be learned.  

The paper starts with an overview of the existing 
online educational systems as they relate to software de-
sign considerations for networked computers and related 
pedagogical principles.  This  is followed by a description 
of the proposed design of the TextWeaver and a discus-
sion of its pedagogical implications. We conclude with a 
discussion of  evaluation strategies for the software, fu-
ture directions for research, and a summary of our conclu-
sions. 
 

* This paper is a contribution to the 35 th Annual Hawaii International 
Conference on System Sciences, Hawaii, January 7-10, 2002. 
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2. An overview of the existing network-based 
educational systems  

 
In order to have a good understanding of the strengths 

and limitations of the existing network-based educational 
systems and in particular online discussion software, we 
need to consider the nature of networked computers and 
related software design and pedagogical principles.   

Bruffee identifies two ways of thinking about net-
worked computers – referentially and relationally [6]. “To 
refer is to transmit or convey.” In this vein, we think of  
computers as “conduits” that convey ideas, carry informa-
tion, or transfer pictures of things from one site to another.  
“To relate is to converse in terms of a language commu-
nity’s agreed-upon understanding and conventions.”  
Bruffee asserts , “What we know is  a conversational arti-
fact” and “Learning is about change of knowledge.”   

However complex and interesting,  the referential as-
pect of  networked computers is instrumental ; it must be 
subordinated to the relational aspect – “the social interac-
tion that such software programs can be designed to in-
duce” [6]. Unfortunately most current software designs 
for online education are based on referential assumptions 
instead of relational ones. This is reflected in the empha-
sis on the presentation of  materials instead of the promo-
tion of social interaction and engaged collaborative dis-
course.  

To design “genuine interactive software” for educa-
tional purposes, Bruffee argues, the software designer and 
developers must recognize that “the educationally most 
important relationships are relationships among people”, 
and not the ones between people and machines [6].  
Therefore, the designers and the developers should shift 
the focus of their attention “from visual intensity and 
electronic instantaneousness to constructive interaction 
among users in front of the machine and those ‘behind’ 
it”.  Furthermore, the application should “prompt students 
to turn away from the machine and focus their attention 
instead on one another.”   

In agreement with Bruffee’s position, John Seely 
Brown, the director of the Xerox Palo Alto Research Cen-
ter (Xerox PARC) views the network-based educational 
environments as part of the shift from seeing technology 
as a cognitive delivery system to seeing it as a means to 
support collaborative conversations and to ensure the con-
struction of understanding [5]. 

How does one design the educational system to sup-
port social interaction and collaborative conversation?  
Researchers have pointed out that the fairly primitive dis-
course structures underlying most asynchronous confer-
encing systems limit the current state of the art of com-
puter mediated communications [30, 31]. They propose 
that, “The goal of a collaborative discourse structure is to 
provide a template for the group discussion so that the 
majority of the discussion can be captured and catego-

rized.” In addition, “Such a structure would incorporate 
functionality to allow a group of users to thoroughly ex-
plore and analyze a problem domain by following a dis-
course structure they could design, maintain and evolve as 
the knowledge structure for that particular domain.” [31] 

CSILE (Computer Supported Intentional Learning 
Environment) is one network-based learning system that 
stands out in facilitating knowledge-building and 
collaborative discourse.  The system claims as  a central 
feature that “The flow of the information allows for 
progressive work on a problem, with ideas remaining 
active over extended peroids of time and revisited in new 
and unexpected contexts” [27].  To facilitate progressive 
building of knowledge through collaborative discourse, 
CSILE provides features that  condense the discourse, 
sustain it through interruptions, and give it continuity over 
time [27, 28].  Some of these innovative features include 
automatic source referencing for preserving the centrality 
of the author’s idea, crediting previous contributors, and 
providing historical accounts of knowledge building; 
tagging, linking, annotating, and retrieving of 
contributions for dealing with information overload; and 
specifically designed learning scaffolds such as theory-
building, constructive criticism, and debate to support 
social and cognitive operations that further understanding. 
Many of these principles and features are shared with the 
design of TextWeaver.  

However, most of the current web-based learning 
systems focus on the presentation of prepared materials in 
various formats while little attention is paid to tools that 
facilitate efficient and effective online dis cussion.  Just as 
speech is the backbone of classroom education, and 
presentations supplement it, so online, writing will 
continue to be the backbone of the educational experience 
and presentations will serve as supplements, not 
replacements for the human interactions that are essential 
to learning [12].   Many researchers note that  text -based 
communication provides a powerful means for interacting 
with others and with academic subject matters, for 
facilitating higher-order learning, and for conveying 
social information in knowledge communities [8, 9, 13, 
16, 22] 

But if discussion is still the backbone of online 
education, why has so little attention been paid to it until 
recently? This is understandable given the way in which 
people are being introduced to online education today 
through programs which emphasize presentation 
techniques. Trainers focus on helping teachers use these 
techniques and rarely emphasize the management of 
online discussion. When the day comes to begin the class, 
teachers discover that while they have beautiful 
presentations, they have rather primitive discussion 
facilities. They often don’t know how to use these tools 
well and find online discussion very time consuming [12].    
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Over the past five years many Internet-based learning 
systems have emerged on the market.  They are now 
generally called instructional management system (IMS).  
Among these systems some of the most widely adopted  
are WebCT, BlackBoard, Learning Space,  and intraLearn  
[23].  An online comparative study provides a feature 
comparison of some 50 IMS systems [23].  To gain 
market share, many of these systems keep a fast-growing 
feature list. While bells and whistles are sprouting like 
bamboo shoots in order to gain favor with the 
administrators who make purchasing decisions, most of 
these systems have paid little attention to improving  text -
based asynchronous discussion facilit ies (called 
“discussion forums”). Yet these are one of the most used 
tools if not the most used by online teachers and learners.   

Although all of these systems include online forums,  
most  are not very different from the early  newsreaders 
built for users to browse online newsgroups. These 
discussion tools provide very basic functions for viewing 
(e.g., sorting by date or author and threaded view), 
composing (e.g., primitive text editing), and grouping 
discussion contents  (i.e., categories and subcategories by 
topic).Some more sophisticated discussion tools such as 
those provided by Virtual-U offer additional options such 
as viewing  all messages or unread-messages by date, 
reverse-date, author, or thread [32].  Also some of these 
tools allow a user to keep the list of messages in view 
while reading individual message(s).  This enables a user 
to work on details (e.g., reading a message) without 
losing the context (e.g., list of messages). Nonetheless, 
reading with multiple messages displayed and composing 
at the same time without opening multiple browser 
windows is either impossible or very difficult.  However, 
some of these discussion forums  do provide ways to 
hyperlink messages or quotations from message(s) when 
composing.  This  feature is valuable for facilitating 
collaborative  discourse. Unfortunately, the procedures 
for accomplishing such tasks are often cumbersome or 
non-intuitive.  

In addition to the general problems of reading and 
composing, we have also identified problems associated 
with assigning keyword(s), reuse of discussion materials 
and content, and working offline. Here is  a description of 
these four types of problems with  current software.  

First, composing and reading at the same time is 
difficult. Unless one has a huge screen on which to open 
multiple browser windows, one sees only a single 
message while replying, not several related messages.  It 
is inconvenient to capture one’s thoughts in writing while 
reading multiple  messages, so people often don’t  try to do 
so.  The result is that ideas and reactions which occur to  
the reader when he or she is face to face with incoming 
messages are often lost by the time a reply is written. The 
small box in which one is usually expected to compose a 
reply offers only the most primitive word processing 

features. It is difficult to quote from multiple messages in 
replying and if there is a problem on the phone line or 
with the host computer, the work is lost. 

Second, everyone is expected to keyword their own 
contributions, but authors’ keywording is often unreliable 
and standardizing keywords in a group is difficult. This is 
significant since archived discussions can be a useful 
resource for learning if they can be easily reviewed and 
materials of special interest recovered. Keywords are 
supposed to make this possible, but rarely succeed. To be 
effective, the burden of assigning keywords should not be 
imposed on the author, but rather, it is  a task for the  
reader who will later want to make use of them. 

Third, teachers must spend a great deal of time typing 
in text and organizing files for teaching an online course.  
But they are offered little software support for reusing 
materials in future iterations of their courses. Support for 
reusing materials and discussion contents is not just a 
matter of  efficiency.  It also facilitates the continuing  
improvement of these materials and contents.   

Fourth, almost none of the existing instructional 
management systems provide offline capability. This is 
troublesome for the composition of lengthy and complex 
messages since the longer one stays online, the more 
chance there is of a broken connection. This is a still 
greater problem in foreign countries with line charges by 
the minute and unreliable phone connections. Obstacles to 
working offline inhibit the globalization of online 
education. 

To address the problems identified above, the next 
section proposes a new design for online discussion fo-
rums, which we call TextWeaver. 

 
3. Description of the TextWeaver 

 
TextWeaver is an environment for online discussion.  

It is  designed to allow users to read, compose, organize 
and reuse discussion items and related files flexibly and 
interactively, both online and offline.  The basic concepts 
and the design were presented at the annual meeting of 
the American Association of University Professors in 
Washington DC, June 2000 [14] as well as a few online 
public seminars hosted at Global Educators Network 
(GEN) in March and June 2000 [17]. (GEN is a web-
based educator’s community with participants from over 
40 different countries.)  These concepts and the design 
were well received.  Many participants are looking 
forward to  using the final product.  Subsquently, some of 
the ideas have been prototyped or are being developed 
and others are in the process of being  specified. Most 
recently we have received a three-year grant for the 
implementation and evalution of TextWeaver from the 
Fund for the Improvement of Postsecondary Education 
(FIPSE) of the U.S. Department of Education [15].   

The design of TextWeaver has two specific goals: 
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First, it is to produce and disseminate a new type of 
discussion software offering features that make online 
discussion more convenient for teachers and students. 
Specifically, the primary aims are to make it easier to: 

• respond to multiple messages  
• quote from comments by others in reponding to 

them 
• review the discussion by user selected topic or 

keyword(s) 
• compose lengthy comments more securely 
• re-use teaching materials deposited in the forum 

in later repetitions of the course.  
Second, it is to facilitate and encourage the use of a 

specific pedagogical technique called “weaving,” 
described below. Although many teachers consider this 
technique uniquely effective in online discussion, it is not 
well supported by existing software. 

The following sections describe the basic design of 
the TextWeaver and address the four problems identified 
earlier with existing designs. 
 
3.1. Main layout 

 
The user interface of the TextWeaver consis ts of three 

main components/panes.  They are the Organizer, the 
Reader, and the Composer.  Figure 1 shows the layout of 
the user interface. 

The Organizer is the place where conferences are or-
ganized and their related keywords, files, and materials 
are indexed and displayed. The layout of the Organizer is 
based on a tab structure.  Each tab represents a distinct 
functional module centered on one main task.  The main 
functions are the Keyword module with which the user 
can annotate the text with keyword(s) wh ile he or she is 
reading or composing messages, and the FileCabinet 
module where the user can save and store course related 
materials, messages, or private notes as files. The key-
words or the saved files are organized hierarchically ac-
cording to conversation topics or courses/conferences. 
The user can easily switch between tabs while working 
within the Organizer.   

One purpose of using a tab-based structure is to make 
possible the addition of further functionalit ies while 
preserving the basic look and feel of the software.  
Additional tabs in the Organizer pane can give access to 
other functions, for example, a readily visible list of 
abbreviations to be used in real-time chat sessions or 
asynchronous discussions, and a clipboard storage area to 
display and allow access to recently copied and cut text. 

The purpose of the Reader is to provide the user with 
multiple ways to sort and view the messages of a confer-
ence. The Reader pane consists of two sections: message 
header and message body.  The upper part shows the list 
of message headers and the lower part shows the message 
contents.  These headers can be sorted by date, reverse-

date, author, keyword, and topic.  Users can also specify 
the Reader to display a set of messages under a date range 
(e.g., last week or last day), an author, keyword, or topic.  
This allows a user to separate the contents of interest at a 
particular time from other material, so as to better focus 
on the currently relevant work context . The lower part of 
the reading pane displays the content of a single message 
or a group of messages according to the selected view 
mode chosen by the user. The user has the option of clos-
ing one of these parts of the reading pane in order to 
enlarge the other.  

The user writes replies, new messages, or private notes 
in the Composer pane.  The Composer resembles a stan-
dard word processing tool such as  WordPad with the 
usual  editing and formatting features.  The user can 
queue  messages in an outbox when offline and send mes-
sages when online from the Composer. In other words, 
writing in a discussion forum should be a lot more like 
using a good e-mail client such as Eudora where one has 
special facilities for quoting and commenting. The differ-
ence is the necessity of handling responses to multiple 
messages simultaneously. 

Each pane can be minimized, maximized, sized, posi-
tioned, or closed individually based on the user’s present 
need for screen space and focus of the activity.  
TextWeaver provides a variety of functions via menu bar 
and keyboard shortcuts, and a text -sensitive menu via 
right mouse clicks. 

We will now offer a detailed description of how 
TextWeaver addresses our design goals in the following 
four areas:  

• Reading and composing;  
• Keywording and weaving;  
• Material storing and reusing; 
• Working offline. 

At the end of this section we will describe a typical 
scenario of how to work within the TextWeaver. 

 
3.2. Reading and composing 

 
In order to make notes conveniently, reply to mes-

sages, or compose new messages while reading, users 
should be able to work with both the Reader and the 
Composer at the same time.  The TextWeaver therefore 
allows a user to interact with the Reader and the Organ-
izer while working in the Composer.  In TextWeaver, 
instead of replying to only one message at a time, partici-
pants can reply conveniently to multiple messages. Users 
can look back and forth at posted messages or other mate-
rials on which they want to comment as they write.  They 
can select passages from the reading window and drag 
and drop them into the composing window.  This makes it 
easy to comment on quotations from the messages to 
which they are responding.  The quotations from previous 
messages will be automatically hyperlinked to their origi-
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nal contexts, which enables readers to go back to the 
original messages to which the reply is addressed.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.3. Keywording and weaving  

 
Keywords are essential for reviewing items in a dis-

cussion forum. Turoff notes that effective discussion 
structure should allow individuals to classify their contri-
butions into meaningful categories that structure their 
relevance and significance according to the nature of the 
topic, the objective of the discussion, and the characteris-
tics of the group [29].  This notion supports the technique 
we illustrate here, called “active reading.”  In active read-
ing, keywording is not the responsibility of the author of 
the text but of the reader. The reader can keyword the text 
for his or her own future review much more effectively  
than the authors.   

An initial list of keywords can be supplied by the 
teacher and supplemented by the student. The keyword 
list is displayed in the Organizer pane. With the Organizer, 
Reader, and Composer panes visible at the same time, the 
user can work interactively with all three modules 
concurrently.  The user keywords a selected passage of 
text in the Reader or Composer by assigning a keyword or 
multiple keywords to it from the menu or by dragging and 
dropping keywords onto it.  To show that the text has 
been marked, a yellow “post-it” note pops up behind the 
selected word. The user can open the note to view the 
keyword it contains, and add comments on the keyworded 
text.  As they read, users mark what interests them, for 
example, exciting ideas or material relevant to an assign-
ment. The goal is to make keywording as similar as pos-

sible to the marks and comments readers are accustomed 
to writing in the margins of books as they read.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This technique is used to create hypertext stacks of re -

lated materials. When the time comes to review materials 
that have been keyworded in this way, the user double 
clicks on a keyword to start a review session. The review 
works its way back through the conference to show all 
passages marked by the chosen keyword, starting with the 
most recent. More complicated or less used operations, 
such as searching based on keyword(s), printing key-
worded passages, saving them as a file, reviewing them in 
different orders can be made available from the menu. 

Reviewing hyperlinked materials  organized by 
keywords is particularly useful for composing what we 
call “weaving” comments.  

In face-to-face settings, the fast pace of discussion and 
problems of time sharing constitute major obstacles to 
mutual understanding. We cherish those rare individuals 
who can sum up the discussion periodically, recalling 
what has been said and pointing out the similarities and 
differences between the various ideas that have been 
brought up. Such interventions put participants in touch 
with each others’ ideas, recognize their contributions, and 
shape a consensus [10, 11]. 

This summarizing activity, called “weaving” in online 
discussion forums, is considerably easier on the Internet 
where the record of the discussion is available for re -
trieval and study. The keywording features described 
above are intended to facilitate the composition of weav-
ing comments. Weaving can help the teacher address the 
difficulty with which students focus and interact, while 
also introducing sophisticated concepts and methods in 

 
Reader 

teaching online. 
   Weaving: to summarize the state of the discussion and to 
find unifying threads in participants’ comments; it encour-
ages these participants and prompts then to pursue their 
ideas. 
    Many conferences lack weaving because no one has the 
time or the talent to perform the function for the group.  
This is unfortunate since, as a written medium, conferenc-
ing offers a unique opportunity to reflect upon the agenda 
of the group.  The conference moderator or another partici-
pant can review printous, harkening back to earlier discus-

# Subject Author Date  
1 Weaving Andrew Feenberg Mon, Oct 13 1999 (09:12) 
2 Re: Weaving Cindy Xin Tue, Oct 14 1999 (18:45) 
3 Re: Weaving John Smith Tue, Oct 14 1999 (19:32) 
4 Role Jean Kelly  Tue, Oct 14 1999 (22:09) 

Composer 

Figure 1: The user interface of TextWeaverTM 

Keyword 

File  Edit  View  Help 

Keywords 

Keyword1  
Keyword2  
Keyword3  
Keyword4 

Keyword1 
Keyword2 

Keyword1  
Keyword2  
Keyword3  
Keyword4 

Course3 

Course2 

Course1 

Conference1 
Conference2 

Conference3 

Seminar1 

Seminar2 

Hi everyone, 
 
I really enjoyed the recent discussion about “weaving”.  In particular, I’d like to 
mention the following paragraph. 
 
Msg#1/Weaving/Andrew Feenberg/Mon, Oct 13 1999 (09:12) 

Weaving: to summarize the state of the discussion and to 
find unifying threads in participants’ comments; it en-
courages these participants and prompts then to pursue 

FileCabinet 
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the course of commenting on students’ own contributions. 
Weaving comments can summarize the state of the dis-
cussion, compare and contrast the various ideas expressed 
over a definite time period, and launch the discussion into 
a new phase on the basis of what has been achieved. 
Weaving comments are among the best techniques avail-
able online for enhancing dialogue among students, build-
ing the understanding of a discussion topic, and advanc-
ing the agenda of the course. Students can be assigned to 
write weaving comments, an excellent challenge to their 
ability to engage with the ideas of others. This is a valu-
able way to fulfill the dialogic potential of online educa-
tion. 

Another pedagogically interesting use for the keyword 
function resembles the way in which CSILE designs 
learning scaffolds to support and facilitate knowledge 
building processes.  In this case, teachers  give students a 
set of predefined tags or headers.  These tags or headers 
can be used to guide a specific learning activity such as a 
debate or  problem solving session.  The tags and headers 
can be organized in the same way one organizes key-
words. The use of these tags and headers can help stu-
dents to focus their thinking, lead to more critical and 
creative discourse, and better awareness of their fellow 
students’ state of mind, all functions of more effective 
communication.  Teachers can also use them as a means 
to assess students’ progress in learning and understanding. 
  
3.4. Material storing and reusing  

 
The Organizer g ives access to  virtual files in which to 

store and organize texts for later re-use.  We call this  the 
FileCabinet.  The FileCabinet can save and store course 
related materials, conference messages, and notes written 
from the Composer.  Stored materials can be organized 
under different folders based on course, conference, file 
type, etc.  

The user can cut and paste or drag and drop items – 
whole comments or passages – from the reading and the 
composition windows into the FileCabinet. There the 
items can be labeled to make it easy to find them later.  
For example, the teacher might decide to use the same 
topic raisers in the next semester’s repeat of the course. 
Each week they are sent not only to the conference but 
also dropped into the FileCabinet under “Topics” and 
labeled as Week 1, Week 2, Week 3, etc. When the course 
is offered again, the teacher can drag and drop them to the 
composition window and send them back to the forum.   

This points to one of the unexploited advantages of 
online education: at least some of what the teacher says 
can be re-used. In contrast, classroom lectures require the 
teachers’ presence and they take the same amount of time 
no matter how often they are repeated. But online teach-
ers can save time through re-use. The frequent complaints 

about the time demands of online discussion could be 
addressed at least in part in this way. 

 
3.5. Working offline  

 
Many developing countries have expensive Internet 

services, poor telephone connections or unreliable 
electrical supplies. In Europe and Japan, line charges for 
local calls make it expensive to use the Internet. If we 
want online education to prosper worldwide, it is essential 
to address these problems. The TextWeaver is designed 
for teachers and students to work both online and offline.  
When online, the TextWeaver will synchronize with the 
central server either automatically downloading all unread 
messages and new course materials or downloading a 
subset according to specific instructions given by the user.  
The user can choose to stay and work online or go offline 
after the synchronization.  Whether online or offline, the 
working environment will have the same look and feel. 
With the offline function, users can continue working for 
many hours on all needed course/conference materials 
without worrying about expensive telephone charges. 
They can resume their work from wherever they were 
interrupted by a power or telephone line outage. 

 
3.6. A usage scenario 

 
Here we describe a typical scenario of how to work 

within the TextWeaver. For example, a user – let's call 
her Julia--prepares to download the new messages in her 
online course. She sees from a status report on waiting 
messages that there are quite few of them.  As she has 
plenty of time today, Julia sets the Reader to download 
and display all new messages chronologically and she 
then reads them one by one in the scrollable reading win-
dow.  

Since Julia has a dial-up connection and expects a 
phone call, she signs off and works offline.  

As she reads she finds quite a few interesting ideas 
and comments. Some of these ideas and comments are 
related to messages from previous days which she has 
already categorized under various keywords.  She tags 
these related messages  under those existing keywords by 
dropping the relevant keywords on significant passages.  
There are also new ideas in some of the messages. These 
are assigned new keywords which she adds to the key-
word list in the Organizer pane. Julia decides to reply to 
some of these new ideas right away in two different mes-
sages.  As she reads, she drags and drops a few passages 
into a composing window and writes some sketchy notes 
to herself.  She then opens up a second composing win-
dow, drags and drops some other passages there, and 
writes some more notes.  Julia continues with these activi-
ties until she finishes reading all the new messages.   
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Julia  now wishes to concentrate on writing her replies. 
She reviews the quotations and her own brief comments.  
There are a few things she finds unclear and she decides 
to go back to the original messages and check her under-
standing of the text. She does this by clicking on the hy-
perlinked quotations and this takes her back to the origi-
nal context of the comments she has quoted.  

As she reviews the messages, she discovers  that there 
is an emerging theme in the discussion which brings to-
gether many of the ideas expressed over the last week. To 
make the linkage among different participants' ideas, she 
opens up more messages/comments under several related 
keywords.  Julia can now review both old and new mes-
sages, scrolling them back and forth in the reading pane 
as needed. Julia decides to close one of her two compos-
ing windows and instead of responding to the new mes-
sages in separate replies, writes a weaving comment in 
the other composing window exploring the common 
theme she has identified in the previous week's discus-
sions. Before she sends her responses, she considers 
whether what she has just written could possibly be useful 
in a different occasion or context. She knows she will 
have to write a paper later in the semester. Perhaps her 
weaving comment is the core of that paper. She decides to 
save it as an individual file in the FileCabinet under the 
name "Paper topic." To do this, she clicks on the File -
Cabinet tab of the organizer, bring ing up the list of files 
and folders. She adds her new file under the folder for her 
course and drags and drops the reply from the composi-
tion window to it. Julia then queues her replies to her out-
box and posts them to the forum when she next goes 
online. This whole process took slightly over an hour, but 
participation in the conference is half her grade. It was 
worth the time and effort. 

 
4. Pedagogical implications  

 
Many of the features described above are for 

convenience and efficiency. However, the most important 
feature, keywording, is far more than a matter of 
convenience and reflects pedagogical needs identified by 
many students and practitioners in the field. Like 
classroom discussions, online discussions can be used to 
communicate an educational agenda. Teachers can 
provoke and guide discussion by offering conceptual 
bridges between students’ ideas and between them and 
the concepts and methods of an academic field or a 
community of inquiry. This is a form of collaborative 
learning better suited to the online environment than 
“lecturing” – that is , writing long documents for students 
to read online or presenting canned materials, techniques 
which rely on the referential aspects of networked 
computers. Collaborative learning of this sort is rooted in 
the notion that knowledge is socially constructed through 
negotiation among members of a community of 

knowledgeable peers, negotiation at the boundaries 
among knowledge communities, and negotiation at the 
boundaries between knowledge communities and 
outsiders who want join them [6]. 

Unfortunately, it is not easy to manage online 
discussion. Some teachers adopt a passive role, only 
responding to questions about course procedure.  
Although restful for the teacher, it is a peculiar idea of 
pedagogy that would have the teacher abstain from 
substantive interventions that introduce students to the 
concepts and culture of the field.  In the absence of strong 
leadership from the teacher, discussion often fails to get 
going in many online classes [2, 3, 14, 21]. When 
discussion does engage the students, without leadership 
they sometimes have difficulty staying on subject, 
understanding and responding to each others’ comments, 
and feeling a sense of recognition and accomplishment. 
Research studies  on how best to lead successful online 
discussions have identified  helpful techniques [2, 3, 21]. 
The TextWeaver is designed to facilitate one of the most 
important and certainly the most difficult of these 
techniques, the writing of “weaving” comments. 

One would think that given its widely recognized 
pedagogical importance weaving would be well supported 
by online educational software, but in fact this is not the 
case. The weaver faces a mass of documents sent by 
many different authors in which are embedded many 
remarks worthy of comment, but there is no easy way to 
see them all online while composing or to get them all 
into a writing pad to prepare a synthesis and reply. 
Currently, weaving comments are most often prepared by 
marking up printouts, a laborious procedure, but 
necessary in the absence of any easy way of working with 
the archive online. An interface which favored weaving 
would encourage dialogic interaction in educational 
conferencing. 

The keywording feature of the TextWeaver 
accomplishes this goal with a seamless merging of 
hypertext and online discussion. The TextWeaver 
facilitates access to the conferencing archive, a currently 
very much underused feature. Once access is made easier, 
users will be encouraged to study the archive and to use it 
for various purposes, including the construction of 
weaving comments that enhance interaction and the 
exchange and convergence of ideas. 

 
5. Evaluation method 

 
The TextWeaver software will be built as an open 

source product under the recently received grant from the 
U.S. Department of Education. Once built, it will  be dis-
tributed and evaluated. The evaluation will investigate the 
three dimensions of acceptance: use, subject satisfaction, 
and benefits. These dimensions were determined by early 
evaluation work on computer-mediated communication 
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[19, 20].  The evaluation of the use of the software exa m-
ines its effectiveness and efficiency in performing its in-
tended tasks. Subject satisfaction concerns the extent to 
which the users  are satisfied with the software and with 
their educational experience in using it. These two sets of 
evaluations contribute to the usability study of the soft-
ware.  Benefit evaluation examines the pedagogical ef-
fects of the software on teaching and learning.  One of our 
central research questions concerns whether and to what 
extent the use of the TextWeaver promotes online interac-
tivity and engaged collaborative discourse.   

Rafaeli and Sudweeks argue that “Interactivity is a 
theoretical construct that grapples with the origins of cap-
tivation, fascination, and allure that can be inherent in 
computer-mediated groups” [26]. They claim that interac-
tivity plays a role in making a network community attrac-
tive and in generating its growth patterns.   

To measure interactivity, researchers apply the autoas-
sociative neural network  (ANN) to explore threads and 
the types of messages that typically initiate or contribute 
longer lasting threads [4].  ANNs are special kinds of 
neural networks employed to simulate and explore asso-
ciative processes. They can be trained by large data set 
(e.g., thousands of newsgroup messages) to create typical 
messages under different scenarios. In particular re -
searchers have defined the following measures of the na-
ture of threads: 

• reference-depth: how many references were found 
in a sequence before this message.  

• reference-width: how many references were found, 
which referred to this message.  

• reference-height: how many references were found 
in a sequence after this message.  

Based on these measures, a message may be consid-
ered “good” if it is referenced by at least one other mes-
sage, or “bad” if it is not referenced at all.  To examine 
the interactive patterns of messages, earlier work by J. A. 
Levin, H. Kim, and M. M. Riel called intermessage refer-
ence analysis, not only counts  the number of references to 
a message, i.e. reference-width, but also the number of 
references made by the message to previous messages 
[24].  Both quantities are important measures of the qual-
ity of weaving comments .  Good weaving comments 
should draw as many participants’ contributions together 
as possible, establish  common ground, and identify  dis-
crepancies and differences.  Furthermore, good weaving 
comments should function as a jumping off board and 
initiate the next round of discussion.  In this context, we 
hypothesize that TextWeaver promotes the composing of 
quality weaving messages. 

Moore defines three types of interaction with regard to 
learning: interaction between the learner and subject mat-
ter, interaction between the learner and the expert/teacher,  

 

and interaction between learner and learner [25].  Later 
researchers argue that there are essentially two types of 
interaction – a learner’s individual interaction with con-
tent and a learner’s interaction with others about the con-
tent [3]. We hypothesize that TextWeaver is suited to 
promoting engaged collaborative discourse through both 
types of interaction.  Some questions to be asked in this 
context are whose messages are referenced, who refer-
ences whom,  what are the levels of engaged collaborative 
discourse, and how it progresses from one level to the 
next. 

The evaluation of the TextWeaver’s impact on 
interactivity and engaged collaborative discourse will be 
conducted through several cycles of implementation to 
compare classes using conventional discussion forums 
and those that use the TextWeaver.  Because the adoption 
of new technologies often fails to achieve implementers’ 
expected goals in the first round of implementation due to 
the overhead of learning and adaptation of the software, it 
is important to test the effects through several cycles of 
implementation [7].  

We propose the following hypotheses which we will 
be testing in the course of the evaluation: 

Hypothesis 1: The learning outcomes of a class using 
TextWeaver will be significantly better that those using 
conventional online discussion forums. 

Hypothesis 2: The outcomes of the later offerings 
(e.g., third or fourth attempt) of a class using TextWeaver 
will be significantly better than those for the early 
offerings (e.g., first or second attempts). 

The basic evaluation techniques include online 
transcript analysis, computer-generated usage data 
analysis, questionnaires, and interview data analysis.  
Rich information about the teaching/learning process and 
outcomes is deposited in the online transcripts. Analysis 
of this data will give us valuable insights into individuals’ 
intellectual progress and group interaction.  Computer 
generated usage data record individuals’interaction with 
the software: how frequently, how long and in what 
sequence they interact with the system. This provides us 
the data source to study online and offline behavior.  
Knowledge learned from the study will help us to 
understand  learning/teaching needs and styles and 
improve the design the system.  Questionnaires and 
interviews are integral parts of our evaluation.  
Demographic data will give us the basis for studying 
individual differences. Specific questions concerning the 
three dimensions of acceptance will also be posed.  
Interviews with individual teachers and students will give 
us in-depth knowledge of their attitudes, feelings, and 
experiences. Data collected from different sources using 
different techniques will give us the basis for 
triangulating and validating our results. 
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6. Conclusion 
 
Software is not just a tool. It also shapes behavior. It is 

true that one doesn’t have to do what the software makes 
convenient, but most people do follow the lead of their 
software. If the software makes it easy to write weaving 
comments and to re-use text, these activities are likely to 
occur far more often. If there are no facilities for weaving 
or re-using text, then it  is  much less likely to happen. 
Thus we can use software to quickly guide teachers to-
ward an appropriate online pedagogy. Programs such as 
Blackboard and Web CT have already done that as far as 
presentation and contextualization are concerned. The 
software helps teachers see right away that they have to 
offer a syllabus and useful documents on line and it gives 
them a good way to do that. Now we need to do the same 
for the discussion forum. We must provide teachers with 
software that guides them toward an effective online 
pedagogy.  
 
References 
 
[1] American Institute for Higher Education Policy, 
“Quality on the Line: Benchmarks for Success in Internet-
Based Distance Education”, National Education Associa-
tion, http://www.ihep.com/quality.pdf, April, 2000. 
 
[2] T. Anderson, L. Rourke, D.R. Garrison, and W. 
Archer, “Assessing Teaching Presence in a Computer 
Conferencing Context”, Journal of Asynchronous Learn-
ing Networks, Vol. 5, No. 2, 2001 
 
[3] Z.L. Berge, “Facilitating Computer Conferencing: 
Recommendations from the Field”, Educational Technol-
ogy, Saddle Brook, New Jersey, Vol. 15, No. 1, 1995, pp. 
22-30. 
 
[4] M.R. Berthold, F. Sudweeks, S. Newton, and R.D. 
Coyne, “Clustering on the Net: Applying an Autoassocia-
tive Neural Network to Computer-Mediated Discussions”, 
Journal of Computer Mediated Communication , Vol.2, 
No. 4, 1997. 
 
[5] J.S. Brown and P. Duguid, The Social Life of Infor-
mation, Harvard Business School Press, Boston, 2000. 
[6] K.A. Bruffee, Collaborative Learning: Higher Edu-
cation, Interdependence, and the Authority of Knowledge, 
John Hopkins University Press, Baltimore, 1999, pp. 63-
79, 111-130. 
 
[7] C.V. Bunderson, “Design experiments, design sci-
ence, and the philosophy of measured realism: philoso-
phical foundations of Design Experiments”, paper pre-
sented at Annual Meeting of American Educational Re-
search Association, New Orleans, April 24-28, 2000. 

[8] T. Erickson and W.A. Kellogg, “Knowledge 
Communities: Online Environments for Supporting 
Knowledge Management and its Social Context”, to 
Appear in Ackerman Mark, Volkmar Pipek, and Volker 
Wulf (Eds), Beyond Knowledge Management: Sharing 
Expertise,  MIT Press, Cambridge, in press 2001. 
 
[9] K.R. Fabro and D.R. Garrison, “Co mputer 
Cnferenicng and Higher-order Learning”, Indian 
Joournal of Open Learning, Vol. 7, No. 1, 1998, pp. 41-
54. 
 
[10] A. Feenberg, “The Written World: On the Theory 
and Practice of Computer Conferencing”, in R. Mason 
and A. Kaye (Eds.), Mindweave: Communication, 
Computers, and Distance Education, Pergamon Ress, 
Oxford, 1989, pp. 22-39. 
 
[11] A. Feenberg, “A User’s Guide to the Pragmatics of 
Computer Mediated Communication”, Semiotica, Hague, 
Netherlands, Vol. 75, 1989, pp.257-278. 
 
[12] A. Feenberg, “Wither Educational Technology?”, 
Peer Review, Summer 1999. 
 
[13] A. Feenberg, “Reflecions on the distance learning 
controbersy”, Canadian Journal of Communication , Vol. 
24, 1999, pp. 337-348. 
 
[14] A. Feenberg, “Online Pedagogy with Discussion 
Management Software”, speech delivered at American 
Association of University Professors , Washington DC, 
June 2000. 
 
[15] A. Feenberg, “Discussion Management Software: 
the TextWeaver”, Fund for Improvement of Postsecond-
ary Education (FIPSE, No. P116B010752), September 
2001. 
 
[16] D.R. Garrison, “Computer Conferencing: The Post-
industrial Age of Distance Education”, Open Learning, 
Vol. 12, No. 2, 1997, pp. 3-11. 
 
[17] Global Educators Network, 
http://vu.cs.sfu.ca/vu/tlnce/PublicReg/PR_Register.cgi  
 
[18] Higher Learning Commis sion, “Best Practices for 
Electronically Offered Degree and Certificate Programs”, 
http://www.ncahigherlearningcommis-
sion.org/resources/electronic_degrees, 2000. 
 
[19] S.R. Hiltz, “Evaluating the Virtual Classroom”, in L. 
Harasim (Ed.), Online Education: perspectives on a new 
environment, Praeger, New York, 1990, pp. 133-183. 
 



 10

[20] S.R. Hiltz, E.B. Kerr, and K. Johnson, Determinants 
of acceptance of computer-mediated communication sys-
tems: A longitudinal study of four systems (research Re-
port No. 22), Computerized Conferencing and Communi-
cations Center, New Jersey Institute of Technology, New 
Jersey, 1985. 
 
[21] S.R. Hiltz and M. Turoff, The Network Nation: Hu-
man Communication via Computer, MIT Press, Ca m-
bridge, 1993. 
 
[22] R.B. Kozma, “Will Media Influence Learning? Re-
framing the Debate”, Educational Technology Research 
and Development, Vol. 42, No. 2, 1994, pp. 7-19. 
 
[23] B. Landon, “Online Educational Delivery Applica-
tions: A Web Tool for Comparative Study”, 
http://www.ctt.bc.ca/landonline/ , August 2001. 
 
[24] J.A. Levin, H. Kim, and M. M. Riel, “Analyzing 
Instructional Interactions on Electronic Message Net-
works”, in L. Harasim (Ed.), Online Education: perspec-
tives on a new environment, Praeger, New York, 1990, pp. 
185-213. 
 
[25] M.G. Moore, “Editorial: Three Types of Interac-
tion”, American Journal of Distance Education, Vol. 3, 
No. 2, 1989, pp. 1-6. 
 
[26] S. Rafaeli and F. Sudweeks, “Networked Interactiv-
ity”, Journal of Computer Mediated Communication , 
Vol.2, No. 4, 1997. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[27] M. Scardamalia and C. Bereiter, “Technology for 
Knowledge Building Discourse”, Communications of the 
ACM, Vol.36, No. 5, May 1993, pp. 37-41. 
 
[28] M. Scardamalia and C. Bereiter, “Computer Support 
for Knowledge-Building Communities”, Journal of the 
Learning Sciences, Vol. 3, No. 3, 1994, pp. 265-283. 
 
[29] M. Turoff, “Computer-Mediated Communication 
Requirements for Group Support”, Journal of Organiza-
tional Computing, Vol. 1, No. 1, 1991, pp.85-113. 
 
[30] M. Turoff and S. R. Hiltz, “Software Design and the 
Future of the Virtual Classroom”, Journal of Information 
Technology for Teacher Education, Vol. 4, No.2, 1995, 
pp.197-215. 
 
[31] M. Turoff, S. R. Hiltz, M. Bieber, J. Fjermestad, and 
A. Rana, “Collaborative Discourse Structures in Com-
puter Mediated Group Communications, Journal of Com-
puter Mediated Communication , Vol.4, No. 4, 1999. 
 
[32] Virtual Learning Environments Inc., “Virtual-U 
Web-Based Learning Software”, http://www.vlei.com/ , 
2001 
 
[33] Western Association of Schools and Colleges, 
“Guidelines for Distance Education: Principles of Good 
Practice”, 
http://www.wascweb.org/senior/guide/pgpa1.htm, 2000. 
 


