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Abstract. In this paper, aspects related to discourse structure like message
chaining, message date and categorization are used by teachers to coordinate
educational forums in the AulaNet environment. These aspects can be computa-
tionally analyzed without having to inspect the content of each message. This
analysis could be applied to forums in other educational environments.

1 Introduction

As an asynchronous communication tool, a forum makes it possible for learners to
participate at their own pace while allowing them more time to think. However, edu-
cational environments still do not offer computational aids that are appropriate for
coordinating forums. The majority of the environments present a typical implementa-
tion that does not take into account educational aspects and it remains up to the
teacher (without specific computational support) to collect and analyze the informa-
tion that is necessary to coordinate group discussion.

Coordination is the effort needed to organize a group to enable it to work as a team
in a manner that channels communication and cooperation towards the group’s objec-
tive [8]. When coordinating a group discussion in a forum, among other factors the
teacher must be prepared to ensure that all of the learners are participating, that the
contributions add value to the discussion, that the conversation does not go off on
non-productive tangents and that good contributions are encouraged.

This article focuses on message chaining, categorization and timestamp. These
message attributes help in the coordination of educational forums without the teacher
inspecting the content of individual messages and in a manner that allows computa-
tional support for this

In a forum, where messages are structured hierarchically (tree), it is possible to ob-
tain indications about the depth of the discussion and the level of interaction by ob-
serving the form of this tree. Measurements such as the average depth level and per-
centage of leaves provide indications about how a discussion is going. Message cate-
gorization can also help to identify the types of messages, making a separate analysis
of each message type possible. By analyzing the date that messages were sent, among
other factors it is possible to identify the amount of time between the sending of mes-
sages, the day of the week and the hour expected for messages to be sent. Comparing



this data also makes it possible to obtain other information, such as the type of mes-
sage expected per level, how fast the tree grows, which types of messages are an-
swered more quickly, etc. Based upon these aspects, the course coordinator can
evaluate how a discussion is evolving, giving him enough time to redirect the discus-
sion and, for example, to check up on the effects of his interventions.

The AulaNet environment supports the creation of educational forums, as pre-
sented in Section 2. The Information Technology Applied to Education (ITAE)
course, which provided the data for the analyses presented in this article, also is dis-
cussed in this section. Section 3 shows the analyses about discourse structure. Section
4 concludes the article.

2 The Conferences Service in the AulaNet Environment

The AulaNet is an environment based on a groupware approach for teaching-learning
via the Web that has been under development since June 1997 by the Software Engi-
neering Laboratory of the Catholic University of Rio de Janeiro (PUC-Rio). The
AulaNet is freeware and is available in Portuguese, English and Spanish versions at
groupware.les.inf.puc-rio.br and www.eduweb.com.br.

The Information Technology Applied to Education (ITAE) course has been taught
since 1998 on the Computer Science Department of PUC-Rio. This course is being
taught entirely at a distance through the AulaNet environment. Its objective is to get
learners to collaborate using information technology, becoming Web-based educators
[2]. The course seeks to build a learning network [5] where the group learns, mainly,
through the interaction of its participants in collaborative learning activities.

The ITAE is organized by subject, with one topic discussed per week. Learners
read selected content relating to the topic, conduct research to expand their knowl-
edge and participate in a discussion about specific questions of the subject being
studied. The discussion is carried out over three consecutive days using the AulaNet’s
Conferences service.

In the ITAE, the role of transmitting information and leading the discussion, which
generally is an attribute of course mediators, is shared with learners. A learner is
selected in each conference to play of the role of the seminar leader, being responsi-
ble for preparing a seminar message followed by three questions, used by group
members to develop their argumentation. During this phase, the seminar leader is
responsible for keeping the discussion going and maintaining the conference’s dy-
namics.

Each Conference message is evaluated and commented upon individually by the
course’s mediators in order to provide guidance to learners about how to build
knowledge and prepare their texts; the idea is to avoid the sending in of contributions
that do not add value to the group. The problems that are encountered in the contribu-
tions are commented upon in the message itself, generally in a form that is visible to
all participants, so that the learners better understand where they can improve and
what they have gotten right.



3. Coordination of Educational Forums

Analyses about message chaining, categorization and timestamp are presented in this
section, showing how these factors can help in the coordination of educational fo-
rums. The data and examples were collected from five editions of the ITAE course.

3.1. Message Chaining

Communication tools have different ways of structuring messages: linear (list), hier-
archical (tree) or network (graph), as can be seen in Figure 1. Despite the fact that a
list is a specific case of a tree, and this is a particular type of graph, no one structure is
always better than another. Linear structuring is appropriate for communication in
which chronological order is more important than any eventual relationships between
the messages, such as the sending of notices, reports and news. Hierarchical structur-
ing is appropriate for viewing the width and the depth of the discussion, making it
possible to structure messages sharing the same subject on the same branch. How-
ever, since there is no way to link a message between one branch and another, the tree
can only grow and, thus, the discussion takes place in diverging lines [9]. Network
structuring can be used to seek convergence of the discussion.
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Fig. 1. Examples of discussion structure

The forum has a hierarchical structure. In the ITAE, the forum, based on the Con-
ferences service, is used for the in-depth discussion of the course’s subject matter.
The AulaNet makes it possible for the author of the message, at the moment he or she
is preparing it, to select a category from a set that have been previously defined by the
course coordinator [3]. The available categories available in the ITAE course, used to
identify the message type, are Seminar, Question, Argumentation, Counter-
Argumentation and Clarification, originally based on the IBIS’ node types [1]. Ac-
cording to the dynamics of the course, at the beginning of each week a previously
selected learner posts a message from the Seminar category to serve as the root of the
discussion, as well as three messages from the Question category. During the follow-
ing 50 hours, all learners answer to and discuss these questions.

The format of the resulting tree indicates the depth of the discussion, thus, the level
of interaction [7]. For example, a tree that has only three levels indicates that there
was almost no interaction, given that level zero is the seminar, level one comprises
the questions and level two comprises the answers to the questions. That means the
learners only answered the questions without discussing the ideas with each other.
The trees extracted from the conferences of the five editions of the ITAE course are
shown in Figure 2.



TIAE 2001.2 (15 learners)

e ESEE
LE E 5 S RS 3y B <
| \,_525:. NS 1 yuuh ¥ K
¢ \& = g

y fom | £ ( ..... £

{
R (S 3t

‘ i = ¢
A ‘.g;_ § j

TIAE 2002.2 (9 learners)
& & & & ¢ e
s . < A
% ' \

TIAE 2003.1 (16 learners)

AN A
R\ SRR A SR

Fig. 2. Trees extracted from the Conferences of the five editions of the ITAE course
Visually, upon analyzing the trees in Figure 2, it can be seen that in ITAE 2001.2

and ITAE 2002.1 the tree became shallower over the period of time the course was
being taught. In the ITAE 2002.2, the tree depth changed from one conference to



another. In the ITAE 2003.1 and ITAE 2003.2, the tree depth increased during the
course, despite the fact that there were a number of shallow trees. It is also possible to
observe in this figure that, in all editions, conference one corresponding tree is the
shallowest. Although the depth of a tree does not in and of itself ensures that in-depth
discussion took place, it is a good indication. The teacher, then, can initiate a more
detailed investigation about the discussion depth. Based on the visualization of the
trees, it is possible to visually compare the depth of the conferences of a given edition
with those of other editions. However, in order to conduct a more precise analysis, it
is also necessary to have statistical information about these trees.
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Fig. 3. Comparison of the Conferences of the ITAE 2002.1 and 2003.1 editions

It can be seen in Figure 3 that the average depth of the tree in the ITAE 2002.1 edi-
tion declined while the percentage of messages without answers (leaves) increased,
which indicates that learners were having diminishing interaction as the course ad-
vanced. In this edition, in the first four Conferences the average level of the tree was
3.0 and the percentage of messages without answers was 51%; in the last four Con-
ferences, the average tree level was 2.8 and the leaves were 61%. For its part, in the
ITAE 2003.1, learners interacted more over the course of the conferences: the tree
corresponding to the discussion was getting deeper while the percentage of messages



without answers was decreasing. The average level was 2.2 in the first four Confer-
ences, increasing to 3.0 in the last four Conferences, while the percentage of mes-
sages without answers went from 69% in the first four Conferences to 53% in the last
four. Figure 3 also presents a comparison between a conference at the beginning and
another at the end of each one of these editions, emphasizing their difference. The
trees shown in Figure 2 and the charts in Figure 3 indicate that the interaction on
ITAE 2002.1 edition declined over the course of the conferences, while the interac-
tion on ITAE 2003.1 edition increased.

All of this data was obtained without having to inspect the content of the mes-
sages. Comparing the evolution of the form and of the information about the trees in
the course allows teachers to intervene when they perceive that the level of interac-
tion has fallen or when the Conference is not reaching the desired depth level. Next in
Figure 4 is shown the expected quantity of messages per level.
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Fig. 4. Average quantity of messages per tree level corresponding to the conferences

A peak in the average quantity of messages at level 2 can be seen in Figure 4. In
level 0, where just a seminar message is expected (sent by a learner at the beginning
of the week), there is an average of one message in each tree of the course editions
analyzed. In level 1, there is an average of 3 messages, which are the three questions
proposed by the seminar leader. In level 2, where the arguments are sent in response
to the questions, there is a peak in the quantity of messages. In level 3 and thereafter
if the quantity of messages of the tree in any given Conference departs significantly
from this standard, the teacher should investigate to check what is happening.

3.2. Message categorization

Upon preparing a message, the author chooses the category that is most appropriate to
the content being developed, providing a semantic aspect to the relationship between
the messages. The AulaNet does not force the adoption of fixed sets of categories.
The coordinating teacher—the one who plans the course—can adjust the category set
to the objectives and characteristics of the group and the tasks.

Upon viewing the messages of a Conference, participants immediately realize the
category to which the message belongs (between brackets) together with its title,
author and date. Thus, it is possible to estimate how the discussion is progressing and
what is the probable content of the messages. The AulaNet also implements reports
about the utilization of the categories per participant, in order to facilitate the future
refining of the category set and to obtain indications about the characteristics of the
participants and their compliance with tasks. Categorization also helps organize the



discussion in a manner that favors decision making and maintenance of communica-
tion memory [2].

The categories adopted in the ITAE Conferences reflect the course dynamics. They
are: Seminar, for the root message of the discussion, posted by the seminar leader at
the beginning of the week; Question, to propose discussion topics, also posted by the
seminar leader; Argumentation, to answer the questions, offering the author’s point of
view in the message subject line and the arguments for it in the body of the message;
Counter-Argumentation, to be used when the author states a position that is contrary
to an argument; and finally, Clarification, to request or clarify doubts about a specific
message.

AUL Fz7.7

Messages about '02) Groupware and Digital Communication’

[Seminar] O papel da coordenacdo em groupware [Alberto - 24/08/2003 19:44 - Bom]
o [Question] Papel do instrutor [Alexandre - 27/08/2003 19:39 - Bom]

» [Argumentation] Mediador & fundamental para o ensino [Felips - 28/08/2003 23:02

= [Counter-argurmentation] Moderador incentiva o debate [Bernardo - 29/08/200

= [Question] Moderador ou mediador ¥ [Maria Isabel - 20/08/2003 16:24]

» [Argumentation] Mo dehate & o moderador [Rernardn = 90/08/200

= [Argumentation] O Mediador € o "pilot|
= [Counter-argumentation] Papel i

= [Argumentation] Alem de piloto, o ‘Argument. Counter-Arg. Question Argument.
» [Argumentation] o mediador de

= [Argumentation] Algum

= [Argumentation] §

» [Argumentation] Concord,

Argument. Counter-Arg.

= [Argumentation] Mediador com a tare Argument. Argument.

= [Argumentation] Monitoragad
» [Counter-argurmentation]

a[Counter-argumen

Seminar

Argument. Argument.
9 9 Argument.

®Back @

LT
luhii:, Control
salliabibi, Argument. Argument. Counter-Arg. Counter-Arg.

Fig. 5. Tree derived from a Conference

Figure 5 presents a portion of dialogue from a Conference with numbered mes-
sages and a tree equivalent of this portion. Looking at the categories, it is possible to
perceive the semantics of the relationships between these messages. For example,
message 4 is a counter-argument to message 3; 5 questions 4; 6 answers to the ques-
tion posted by 5 through an argument; and so forth.

It is also possible to identify the differences between messages of different catego-
ries. For example, in this article, level three categories were analyzed taking into
account their grades and quantity of characters.

As previously explained, the Seminar category is used in the first message of the
Conference (level 0); next, three messages from the Question category are associated
with level 1; and the answers to the Argumentation category appear on level 2. As of
level 3, messages from all of the categories can appear, with the exception of the
Seminar category. Figure 6 presents the percentage of messages of each category on
the different tree levels of the ITAE course edition. As expected, one can observe that
on level O (the tree root), the predominant category is Seminar, on level 1 it is Ques-
tion, and on level 2 it is Argumentation. The Counter-Argumentation category begins
to appear on level 3; the use of the Clarification category begins to appear as of level
1 (it is possible to clarify a seminar or a question). Those messages whose relation-
ship between the category and the level differ from what has been described, nor-
mally, derive from choosing the wrong category.
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Fig. 6. Percentage of utilization of the categories per tree level

Message size also has a different expected value for each one of the categories,
given that each category has its own objectives and semantic. Figure 7 presents the
average values of characters for its category and average deviations. In this figure one
can see that the Seminar category is the one having the largest messages, followed by
Argumentation and Counter-Argumentation. The shortest messages are those in the
Question and Clarification categories.
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At some point, during the course, one of the ITAE learners said: “When we
counter-argue we can be more succinct, since the subject matter already is known to
all.” This statement is in keeping with the chart in Figure 7. If the subject is known to
all (it was presented during the previous messages) the author can go directly to the
point that interests him or her. Somehow, this also can be noted in the chart in Figure
8, which presents a decline in the average quantity of the characters per level in the
Argumentation (correlation = -80%) and Counter-Argumentation (correlation = -
93%) categories.
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Fig. 8. Quantity of characters in the messages per level

Knowing in advanced the quantity of characters expected for a given message
(based on its category and the level) helps the teacher evaluate the message and orient
the learners, giving them an idea about how much they should write in their mes-
sages. Figure 9 shows a chart about the quantity of characters versus the average
grade of the messages in the Seminar, Argumentation and Counter-Argumentation



categories. It can be the seen that messages with a quantity of characters much lower
than the average normally receive a lower than average grade
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Fig. 9. Quantity of characters versus grade per category

The category also helps to identify the direction that the discussion is taking. For
example, in a tree or a branch only containing argumentation messages, there is
probably no idea confrontation taking place. It is expected that the clashing of ideas
helps to involve more participants into the discussion, thus, bringing up confronting
points of view. Similarly, excessive counter-argumentation should attract mediator’s
attention. The group might be getting too involved into a controversy or, even worst,
there may be interpersonal conflicts taking place.

3.3. Message Timestamp

On the ITAE course, the Conference takes place over 50 hours: from 12 noon Mon-
day to 2 p.m. Wednesday. Over the course of these hours, learners post messages
answering questions and arguments and counter-arguments to previous messages.

Figure 10 presents the frequency of the messages sent during the Conferences of
the ITAE 2003.2 edition. On this edition, it can be seen that almost half of the mes-
sage total was sent during the last five hours of the Conference. This phenomenon of
students waiting until the last moment possible to carry out their tasks is well known
and has been dubbed “Student Syndrome” [4].
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Fig. 10. Frequency of messages over the course of the conferences of the ITAE 2003.2 edition

The last-minute behavior observed in Figure 10 reminds the teacher to encourage
earlier sending in of contributions. The act of sending contributions near to the dead-
line disturbs an in-depth discussion, given that last-minute messages will neither be
graded during the discussion nor be answered. This might be the reason for an exces-
sive amount of leaves on the trees in some conferences.



4. Conclusion

Message chaining, categorization and message timestamp are factors that help in the
coordination of educational forums within ITAE. Based upon the form established by
message chaining, it is possible to infer the level of interaction among course partici-
pants. Message categorization provides semantics to the way messages are connected,
helping to identify the accomplishment of tasks, identification of incorrectly message
nesting and the direction the discussion is taking. The analysis of message timestamp
makes it possible to identify the Student Syndrome phenomenon, which gets in the
way of the development of an in-depth discussion and the orientation provided by an
evaluation of the messages.

By analyzing the characteristics of the messages, teachers are able to better coordi-
nate learners, knowing when to intervene in order to keep the discussion from moving
in an unwanted direction. Furthermore, these analyses could be used to develop filter
for intelligent coordination and mechanisms for error reduction. It should be empha-
sized that these quantitative analyses provide to the teachers indications and alerts
about situations where problems exist and where the discussion is going well. How-
ever, final decision and judgment are still up to the teacher.

Finally, discourse structure and message categorization also help to organize the
recording of the dialogue, facilitating its subsequent recovery. Based upon the tree
form, with the help of the categories, it is possible to obtain visual information about
the structure of the discussion [6]. Teachers using collaborative learning environ-
ments to carry out their activities should take these factors into account for the better
coordination of educational forums.
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