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Abstract 

A review is made of the most important decisions in the design of asynchronous systems to support the preparation of 
business decision meetings. These decisions are illustrated with the choices made for the development of SISCO, a system 
of this type. The presentation considers issues in the discussion model, the group memory, the communication and 
visualization mechanisms, and the development of a meeting preparation sequence: how to start a session, carry it out and 
close it. Issues concerning coordination, participation and awareness in meeting preparation sessions are also discussed. 
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1. Introduction 
 

A decision meeting can be divided into three [phases, as proposed by Bostrom 7: setup, agenda and wrap-up. 
These stages correspond to what we call pre-meeting, meeting and post-meeting (terminology used by 
Bostrom as well). The premeeting, according to Bostrom, can serve to clarify and get agreement on outcomes, 
make clear roles and rules, and establish a positive group effect. A ‘‘facilitator’’ is needed to perform these 
tasks. The same person also helps the group to adapt and execute the agenda during the meeting stage. 
Finally, during the post-meeting, the facilitator summarizes the meeting, detailing each point that requires 
further action. 
 
The pre-meeting is an important step, since a well-done preparation can have a positive effect on the quality 
of the decisions made during the meeting. Very often, however, the preparation of a decision meeting is done 
in a hurry or not done at all. In part, this may be due to lack of a computer-based support.  In this paper, we 
analyze the main issues concerning the design of a meeting preparation system, illustrating them with the 
choices we have made for SISCO, a system cooperatively designed by groups at eight [universities from Latin 
America and Europe [3,4,44]. There have been several interpretations of premeeting activities. Most authors 
see the pre-meeting as a planning activity, during which agenda items, logistics, schedule and pre-work are 
carried out [47]. 
 
In SISCO we believe that preparation can encompass further activities. The pre-meeting is a great opportunity 
to increase common knowledge about the issues surrounding the agenda items. Moreover, participants are 
induced to reflect and generate ideas within an adequate time frame. Often, during a face-to-face meeting, 
participants are compelled to make decisions without enough time to assess their full implications. Besides, a 
series of preparatory tasks can be carried out: get some input data, do some simulations and other 
computations, etc. The need for these tasks may appear during the discussion, not necessarily beforehand. 
 
We believe that in most cases decisions are too complex to be made over an asynchronous distributed system 
and thus, we assume they will be made during the second Bostrom stage: the meeting itself [7]. The SISCO 
approach assumes that activities performed during the pre-meeting have always the actual meeting on focus. 
There is no intention to replace the meeting. Moreover, SISCO does not make sense if there is not a meeting 
scheduled to decide on the issues. At most, the pre-meeting interaction can be used to postpone or change an 
agenda item, but never to decide upon it. In this way, SISCO contrasts with newsgroup systems in which 
issues are freely discussed with no formal provision for a subsequent meeting. 
 



What type of meeting preparation can be done? In the first place, the participants can start by discussing the 
agenda items and presenting ideas. We believe this is the most important preparation that can be done, 
because a preparation based only on parallel, disconnected work does not reduce the equivocality and 
uncertainty [18] that participants may have. The discussion is interesting because all participants can ponder 
arguments and must have the necessary time to carefully think them over. 
 
One of the main challenges of this approach is to convince participants that sharing knowledge and having 
contradictory views should not be seen as loss of power or taking unnecessary risks [40]. In SISCO we try to 
emphasize teamwork achievement and individual rewards by peers. For the sake of argumentation 
completeness, we also stress the importance of uncoupling the participant belief on a position from alternative 
views that contribute to the discussion. 
 
Several studies such as the one reported by Chidambaram [17] suggest that new attitudes may take a while to 
form among users of new technologies. Even being a new technology, the preparation of meetings can be 
seen as a first step towards the adoption of Electronic Meeting Systems EMS to support face-to-face 
meetings. This may indicate that in the beginning, active participation may be scarce and timid. Most 
participants may adopt a conservative attitude, choosing to read other contributions instead of exposing their 
own ideas. 
 
When reporting the lessons learned on the use of EMS, Nunamaker et al. [38] stressed the importance of 
group leadership. People react differently to new technologies and some participants need stimulus to adopt a 
positive attitude towards the supporting system.  A well-played facilitator role can change all that, turning 
boring or empty discussions into invigorating ones, bringing enthusiasm and partnership to an otherwise 
indifferent participation. In the same article, the authors reinforced the need of a well-planned agenda. The 
pre-meeting outcome can provide hints about what topics have conflicting views and which ones have some 
consensus. Of course all this can change during the meeting, due to the addition of new elements to the 
discussion, but it is good to have a starting point. 
 
We have chosen to focus on asynchronous systems in order to support the pre-meeting interaction, because 
they provide the required time for participants to perform the actions mentioned above. Moreover, 
asynchronous systems are less demanding on users to log on at any time in order to work on the preparation 
of a meeting, although we recognize that this requires some discipline. The additional benefit of distributed 
pre-meetings is that they allow the company to reduce travel costs with unnecessary or unproductive 
meetings. 
 
Well known asynchronous systems which might be used for the discussion process in preparation to a 
meeting are TCBWorks [20] and BSCW [6]. TCBWorks is a Web-based system intended to support 
distributed meetings, including decision making.  BSCW offers a workspace to share information, with 
features to store and retrieve documents to support collaborative work.   
 
This paper initially presents general issues to be addressed in the design of asynchronous systems to support 
meeting preparations (ASMP) (Section 2). Then there is a discussion on issues concerning the support of the 
pre-meeting stage (from its own preparation to its closure; Section 3). In the subsequent section we address 
the implementation issues (Section 4) and finally, the conclusions (Section 5). 
 
2. General issues 
 
DeSanctis and Gallupe [21] have classified Group Decision Support Systems (GDSS) in three categories. 
Level 1 systems are those that facilitate communication among group members. Level 2 systems provide tools 
to reduce uncertainty the members may have (decision modeling and group decision techniques). Finally, 
Level 3 GDSSs have machine intelligence support including expert advice. What type of system will an 
ASMP be? It is clear that an ASMP facilitates communication.   
 
Is that all this type of system can do? The designers can certainly choose to develop a system just with this 
goal. However, it will probably be too simplistic. A more comprehensive system will have features to help 



reduce the confusion the members have (as argued in Section 1). Such a system, then, will adequately be 
classified in Level 2 category. 
 
On a pre-meeting system, people work on a distributed setting. Each participant may do his work from the 
comfort and information availability of his own place [24]. Moreover, their work can be done 
asynchronously, whenever they have the time to dedicate to the meeting preparation or have had a period of 
time to think over an idea. Of course, this choice also has drawbacks, since usual mediated communication 
among people is poor when compared to face-to-face meetings.  However, the premeeting phase may be 
considered as consisting of many divergent activities 36 which can be appropriately done on a distributed 
asynchronous environment. 
 
In the rest of this section, we introduce a proposal for ASMP architecture, and we will present related issues 
on discussion and communication mechanisms, persistent memory and visualization mechanisms. 
 
 
2.1. ASMP architecture 

 
 
We propose an ASMP architecture supporting group interfaces to users, access to a common space — called 
group memory GM — and group communications (see Fig. 1) [3] . 
 
The user interface provides direct access to the GM to store and retrieve elements relevant to the discussion. It 
also contains facilities to provide interpersonal communication and data driven communication. 
 
 

 
 
In an ASMP, communication among participants is fundamental. People need to contribute ideas in the 
context of ideas put forward by other people. Therefore, participants must have previous contributions easily 
available. Although electronic mail systems provide a way to store previously sent or received messages, what 
is really needed is a common space to store the information in order to comfortably refer to it and add new 
contributions. 
 
The GM should be structured so that information is organized and retrieved in a consistent way. This 
persistent common space should be designed so that it would be possible to follow the details of a discussion, 
separating the components of each discourse. The GM is also called the Collective Intelligence [2] and it can 
reduce uncertainty and indeterminism in the decision making within the organization [10] . 



Group communication can be performed in two ways. The first is when users need to communicate with 
others through conversation tools such as a chat or a video conferencing system. If this interaction is 
asynchronous, the GM can be used to store and retrieve such information. Second, what we call ‘‘data driven 
communication’’ supports user awareness of some events that are happening in the discussion environment 
which are also important for an effective collaboration. An ASMP should keep participants informed of 
details which may be important to them, such as a new contribution on a specific issue. 
 

2.2. Discussion mechanisms 

 

The first decision to be made in the design of an ASMP concerns the choice of an archetype of how the 
discussion is going to be carried out. One possibility is to have a discussion based on positional statements 
and comments afterwards. Another simple approach may be based on questions and answers.  There are other 
more complex approaches to supporting a discussion, such as the Speech Acts theory [27], implemented in a 
software called The Coordinator [1] . Although we do not consider The Coordinator to be strictly an ASMP, it 
could be used for this purpose. 
 
It is important that the discussion be well structured. Structuring is necessary because it allows easy retrieval, 
idea evolution tracking and preparation for the decisions. It is easy to see that a simple collection of e-mail 
messages, for example, fails to meet the requirements mentioned above. 
 
The discussion model adopted by SISCO is an extension of the IBIS argumentation model [31] . It has the 
same basic elements: issue, position and argument but includes remark and task. The data model also includes 
information about participants, the discussion agenda items with their objectives and pre-defined constraints 
[4] . The participants are classified according to the role they have in the premeeting. The roles can be 
coordinator of the premeeting, facilitator, contributor or observer of an item discussion. 
 

2.3. Group memory 

 
It is not unusual that the memory of a group, i.e., the information that group members have of a problem 
being discussed, is stored in different places such as informal discussions, meeting memory, documents and e-
mail messages. The purpose of the GM in an ASMP is to maintain a common persistent space to register the 
information related to a discussion in a group.   
 
In ASMP, the GM needs to be designed considering three different information types. The first corresponds to 
information about the group members. Here, roles played by group members may be considered. The second 
type of information is about discussion items according to the defined discussion mechanisms. Note that 
group members should have the possibility to review what has been already said in all previous sessions, 
building on top of that. McCarthy [34] argues that conversation via text-based electronic conferencing 
facilities is much less orderly than one would expect from studies of normal spoken conversation. An 
extensive analysis [33] shows that rather than dealing with a topic and then moving to another in a sequential 
fashion, participants open new topics while old topics are still unresolved. They suggest that this is due to the 
persistence of the conversation in text-based communication. The third type of information contains the 
predecisions and meeting constraints. This information contains facts that need to be considered during the 
pre-meeting discussion process. 
 
It is important to note that in an ASMP, the GM may provide the required information to support 
asynchronous awareness mechanisms. Also, the GM may support persistency to interpersonal communication 
when required. For example, a group member may require recording his computer-mediated communication 
through the GM as part of the discussion information. Note that organizational memory [2,10,14] could be 
constructed using the GM.  
 
The data model associated to SISCO GM was completely specified using the Object Modeling Technique 
(OMT) [42] . The relationships among the object classes defined are illustrated in Fig. 2. In this methodology, 
aggregations are drawn like associations with a small diamond indicating the assembly end of the relationship 
and the notation for generalization is a triangle connecting a superclass to its subclasses. The SISCO data 
model object classes are described in detail in Section 4. 



2.4. Communication mechanisms 

 

Group interaction before the actual meeting is what we are trying to achieve with an ASMP. We are not just 
trying to open a wide-band channel of communication among participants. What is desired is to provide 
communication among participants in the context of the work they are doing together, with tools to support 
this joint activity. Therefore, communication is important and any design should provide the means for 
efficiently achieving it. 
 

 
 
A study of early computer-mediated communication by Hiltz and Turoff [30] found that this mediation 
produces a sense of impersonality. In particular, anonymity and physical separation contribute to this 
depersonalization. In general, a distributed meeting, which does not allow verbal communication and 
withholds visual information about meeting participants, lacks important social context cues [23,35].  
Valacich et al. [48] summarized previous research suggesting that ‘‘proximity among group members’’ is 
multidimensional and includes much more than the physical distances between communicating individuals.   
 
In the SISCO approach, we do not rule out that wide-band communication can be useful, if available. 
Moreover, we assume that conventional communication means are available to group members: telephone, 
fax, and electronic mail. However, our emphasis is on using the discussion database as a communication 
channel. In fact, one way of viewing a collaboration process in which various users are contributing is that 
they are having a conversation.  This is due to the fact that users are incorporating elements that reflect their 



way of analyzing facts, opinions, data, comments, etc. These elements are read by the other group members 
and thus a communication path is completed. 
 
Communication via the discussion database is formal, structured, persistent, and public (to the authorized 
participants). Of course, other types of communication are needed which do not fit the previous 
characteristics. This is why we need conventional communication means. It is expected that participants will 
talk by phone, send private e-mail messages, go to each other’s offices and have informal talks. These 
interchanges convey much useful information that the very restricted bandwidth of the discussion database 
cannot transport. Of course, some physical availability is necessary for these encounters to occur. 
 

2.5. Visualization mechanisms 

 

An ASMP must have various ways to access, navigate and display information. The richer the information 
stored in the GM, the greater the care that has to be used to effectively provide that information to the pre-
meeting participants. 
 
SISCO includes ways to quickly find discussion elements by full-text search, navigation by author, following 
a discussion thread, and accessing unread material. The displayed information shows the relation it has with 
other discussion elements. 
 
The implementation of the visualization mechanisms can be approached in many ways. A simple one is to 
provide a text-based, hierarchical display of information [8,25]. However, this approach probably does not 
scale well and does not convey the temporal domain. New approaches can explore emphasis on continuous 
temporal navigational cues [32] or spatial cues such as fisheye views [43]. 
 

3. Supporting the pre-meeting 
 

3.1. Preparing the pre-meeting 

 

3.1.1. Coordination function 

 

The first service of any ASMP is the support to create a pre-meeting. Decisions must be made as to who may 
initiate this process and the events that must occur afterwards. In SISCO, any user can request the system to 
create a new pre-meeting. The corresponding action is the creation of the database structure that will contain 
the group memory of the pre-meeting. The system also asks the user to define the coordinator of the meeting. 
 
There are some Group Support Systems that have been designed without an explicit coordination function, 
but there is a wealth of evidence that coordinators/facilitators can play an important role in improving meeting 
processes and outcomes [37]. In an empirical study by Clawson et al. [12], 16 key facilitator dimensions of 
activity were identified; one of these, considered important by the facilitators themselves, was ‘‘Planning and 
Designing the Meeting’’.   
 
In SISCO, the coordinator is the person responsible for the pre-meeting’s success. His goals are that 
participants acquire the comprehensive knowledge to allow informed decision making, in order to obtain an 
adequate documentation level to increase the company’s knowledge base. Any person with the appropriate 
administrative authority can play the coordinator role. The activities performed by a coordinator are the 
following: 
1. Defining the pre-meeting users. The coordinator has to determine which people will take part in the 
discussion process and request the system to prepare their initial access. 
2. Creating and modifying users’ roles. The coordinator assigns each user one of the four discussion roles 
(described in Section 3.1.2). He has to define himself as the coordinator, and in the case that he also wants to 
participate in the discussion process with another role, he must specify this. 
3. Creating and modifying pre-meeting restrictions. The coordinator has to define and/or modify the previous 
conditions imposed on the discussion, such as pre-decisions and constraints. 
4. Create and modify pre-meeting agenda items. The coordinator is responsible for the definition of the 
discussion agenda, assigning a facilitator to each item, as well as its discussion deadline. 



5. Obtaining a comprehensive report at the end of the pre-meeting for use in the face-to-face meeting. 
6. Monitoring the development of the pre-meeting. Some corrective actions may be needed as a result of this. 
 

3.1.2. Group structure 

 

A decision must be made concerning the type of group the ASMP will support. Constantine has classified the 
group structures in four extreme stereo types [16]: Closed or Traditional Hierarchy, Random or Innovative 
Individualism, Open or Adaptive Collaboration, and Synchronous or Harmonious Alignment.   
 
SISCO supports groups with some degree of cohesion. In terms of the group structures defined by 
Constantine, SISCO supports ‘‘Open Adaptive Collaboration’’ and ‘‘Closed Traditional Hierarchy’’.  These 
two types of organizational structure have very different decision making processes, however, both are 
supported by the SISCO conversational model in the pre-meeting stage. In the first group type, participants 
are partners showing some degree of hierarchical cohesion to allow them to perform a discussion process with 
some structure. In this case, one of them plays the role of coordinator, and the others will assume the 
remaining roles, depending on their involvement in the pre-meeting. 
 
In the Closed Traditional Hierarchy, there is a well-defined hierarchy among participants. In this case, the role 
of coordinator is performed by the group’s head, while the remaining roles should try to match the 
administrative roles played by participants in the ordinary group activities. In particular, if the group head 
does not participate in the discussion, he may be informed of its progress by an administrative assistant, who 
typically will take an observer role (explained below) in the pre-meeting. The other two stereotypes defined 
by Constantine are not supported by SISCO, since they do not have enough group cohesion to allow a 
structured discussion process. 
 

3.2. Setting-up the pre-meeting 

 
Various activities are needed to start the pre-meeting discussion. The ASMP must provide the support for the 
corresponding participants to achieve them. 
 

3.2.1. Agenda items 

 
If a discussion is to be held, there must exist a specification of the themes of the discussion. Naturally, these 
subjects should be related to the decisions to be made during the subsequent meeting. Therefore, whoever will 
head the decision meeting must be involved in this specification. Moreover, there must be priorities and 
deadlines set for the discussion subjects. 
 
This specification is very important for the success of the pre-meeting. First, it provides the discussion 
framework: anyone initially confused about the goals of the pre-meeting can get a clarification of what is 
expected. Second, overly restricted, vague or ambitious goals or unrealistic deadlines could be reasons for an 
unproductive pre-meeting. 
 
In SISCO, it is the coordinator’s responsibility to specify the discussion agenda, ordering the items and 
establishing deadlines for each of them. Furthermore, for each item, the coordinator must state the objectives 
of the discussion to be held within the deadline. To accomplish this task, the coordinator has the privilege to 
incorporate into the GM the items, deadlines and objectives. 
 
3.2.2. Roles 

 
The ASMP may have roles to be played by participants during the pre-meeting. Each role may have 
responsibilities, GM access privileges and specific tasks associated with them. Besides the coordinator, whose 
role was discussed in Section 3.1.1, there are those summoned or invited to join the pre-meeting. 
 
Decision makers who will participate in the meeting must clearly also work in the pre-meeting discussion, 
since one of the main goals of the pre-meeting is to reduce their equivocality and uncertainty. If some of the 
guests participate in the pre-meeting pressured by their superiors or consider this activity as irrelevant, they 



will not perform as expected; in particular, they will probably minimize their contributions and may make the 
pre-meeting less useful. 
 
In SISCO there are three additional roles defined for those people invited to join the pre-meeting: facilitator, 
contributor and observer. The facilitator is the person who is responsible for supervising the pre-meeting 
discussion of a particular agenda item. He does not necessarily have a superior position in the organization 
than the rest of the members. Note that the facilitator makes some important decisions concerning a 
discussion item, such as requesting the coordinator to invite a particular person to join the pre-meeting for that 
item, choosing responsibility for tasks among those members who have volunteered for them, and overseeing 
that the discussion progresses towards the goals. 
 
Some of the problems which facilitators deal with concern ways to motivate participants to collaborate in an 
effective way in the discussion process. For this purpose, the computer system considers appropriate tools to 
allow the coordinator and facilitators to cope with the problem of lack of motivation.  
 
The contributors produce the actual discussion.  For each agenda item, there is a group of participants who are 
invited to be contributors for that item. This group constitutes a subset of all group members invited to the 
SISCO pre-meeting, which means that some members will not contribute in the discussion of certain agenda 
items. This feature gives the coordinator and facilitators the flexibility to invite consultants, for instance, to 
participate just in the discussion items in which their opinions are needed. The system has security features to 
ensure that members participate only in the discussion items for which they are authorized. The following 
activities are the contributors’ main responsibilities: 

• Produce discussion elements for those items for which they are allowed to do so. 
• Offer themselves to the facilitator as candidates to carry out a task. 
• Perform the tasks assigned by the facilitator, within the specified deadlines. 

 
The reading of the discussion is an activity, which is done by persons authorized to read, but not write 
contributions to the discussion. It is performed by the observers. A secretary, for instance, may need access to 
the discussion, but may not be permitted to submit discussion items. 
 
Table 1 summarizes the access rights for the four SISCO roles concerning reading and writing for pre-
meeting pre-decisions (restrictions), agenda items, objectives and discussion elements. These roles allow a 
fine granularity concerning the work to be done. One person can be an observer for certain items but a 
contributor for others. This is useful in the case that the group includes experts: they are expected to 
contribute to a few agenda items, but need to know about other items in order to have the contextualized 
information. 
 
This approach to roles has some similarity to that of TCBWorks [20]. The participant and observer are 
basically the same as our contributor and observer; the Administrator can perform any function and thus 
implicitly has a slightly higher hierarchical dominance in the group’s activities than our Coordinator, who can 
be confined to administrative matters. The Organizer is also similar to our Facilitator, but again, he has 
greater power, since he can delete projects (which can be considered similar to our agenda items), move them, 
etc. In SISCO, Coordinator and Facilitators must communicate with each other in order to make a decision 
about some actions they may want to take. 
 

 



It can be noticed that within a pre-meeting, the coordination function can set up a variety of other, ad-hoc 
roles, for the purpose of achieving the goals in the most efficient way: devil’s advocate, reviewer, etc. These 
unsupported roles may help the facilitator to get a good quality discussion from the group in a short period of 
time. 
 

3.2.3. Discussion structure 

 
The discussion has to fit the data model provided by the ASMP. This implies that in order to keep consistent 
the structure of the discussion, all participants must first learn about the discussion components and their 
relationships and then discipline themselves to contribute according to those components. 
 
In the case of SISCO, participants must try to clarify in which of the discussion elements a specific 
contribution is to be added to the GM. Initial experimentation with SISCO has indicated that some people 
have difficulties in distinguishing between positions and arguments. Remarks must also be used sparingly. 
 

3.3. Development 

 

3.3.1. Contributing 

 

‘‘To come into collision or disagreement; to be contradictory, at variance or in opposition; clash’’ is the first 
meaning of ‘‘conflict’’, according to the dictionary [28]. This meaning is the intended one when we say that 
members of a group should have conflict when they have a pre-meeting discussion. This is because a 
discussion cannot be an ‘‘agreement’’ session for several reasons. 
 
First of all, it is expected that when facing a certain issue, people have different views. Those views have to 
be expressed because people must be free to give opinions and say what they would like to. Second, a variety 
of points of view enrich the joint work. It is possible for the first view (even if it is the group head’s view) to 
be the best one, but this is unlikely. It is much better to have different views and then decide which is the best. 
There might even be ideas that complement each other, but this is discovered after the views are presented. 
Previous empirical work has found that a wealth of ideas is better than a single good idea [49]. 
 
Third, in the context of a discussion, different points of view enrich not only the joint work being done (in our 
case, the preparation for the decision process), but also the group members’ knowledge. This occurs because 
different points of view are frequently motivated by information which may be new to the other participants 
or which is being overlooked. A discussion produces more informed group members, and the group will also 
gain additional knowledge about the people themselves. We analyze below the main issues related to how 
group members contribute to the discussion and how they become acquainted with other members’ 
contributions. 
 
3.3.1.1. Adding to discussion.  A contributor can start a discussion on how to reach an objective and what are 
the questions to be clarified regarding this objective by inserting issues. Issues are questions or proposals. The 
operations involved in the discussion process are associating issues (substituting or generating other issues), 
responding to an issue inserting a position , defining arguments (in favor or against a position), supporting 
positions, inserting remarks as sociated with any element and rewarding other group members. 
 
Contributions are not intended to be personal endorsements of ideas. In our model of cooperation, the 
personal preferences are to be expressed in the subsequent meeting in which decisions are going to be made. 
Issues, positions and arguments are then logical statements, which should support themselves on their own 
merits, and not because one or more contributors prefer, choose or like them. This is an important aspect that 
should encourage people to contribute, since they are not liable to choose an option that someone else 
dislikes. Contributions are then stated as options having advantages and disadvantages, and these may be 
expressed and reviewed by authorized participants. 
 

3.3.1.2. Identification of contributions. The issue of anonymity has been addressed in the design of various 
group support systems [37]. There is no doubt that anonymity plays a key role when we want participants to 
express their views freely without fear of retaliation. In a meeting preparation system this is particularly 



important, as people sometimes do not want to be identified with certain positions or ideas.  Although we 
have emphasized that the ideas expressed are not necessarily the contributor’s own positions, it is impossible 
to avoid this association from other group members. Therefore, in order to get the most comprehensive set of 
positions and ideas, it is necessary to overcome this restriction. 
 
On the other hand, we should keep in mind that anonymity also presents some drawbacks [37]. The problems 
of free riding, and levels of aggression and anxiety can become high in certain situations and should be 
closely monitored by the coordinator and / or the facilitator. Although conflicts and different points of views 
are desirable, the coordinator must avoid the occurrence of excessive polarity and unfocused discussion as 
they can undermine the success of the meeting. 
 
In SISCO, we provide anonymity to contributors who wish to disassociate their identification from elements 
of the discussion. The default for all contributions however, is to identify the author to all other participants. 
In order to set the contribution as anonymous, the contributor should express this at the time of its creation. 
Anonymous contributions do not count for the level of participation, defined in Section 3.3.2.1, and for the 
rewards. 
 

3.3.1.3. Notification and awareness. Awareness can be defined as an ‘‘understanding of the activities of 
others, which provides a context for your own activity’’ [22]. Without awareness a group member cannot 
build his sense of a group and the human–human paradigm will remain mainly on the intentional level [46]. 
 
Awareness mechanisms are essential for group support systems in order to transform irregular interactions of 
group members into a consistent and perceptive performance over time. Awareness mechanisms are important 
to keep members up-to-date with important events and therefore to contribute to more conscious acting on 
their part. 
 
In the literature of cooperative systems, the term awareness has been used in different contexts [29]. In 
asynchronous systems the notion of awareness is often related to the loss of information and context caused 
by the interruption of interaction while a group member has been away from his workstation. This loss is 
augmented by the lack of understanding caused by the absence of real time interaction. 
 
The definition above suggests, however, that there are different levels of awareness and a variety of ways to 
deal with them. A simple but inefficient awareness mechanism is one based only on notification.  Members 
are notified about the existence of new elements by means of mail messages, for example. Besides the 
potentially high number of messages, this solution has the serious drawback of using a mechanism that is not 
integrated to the actual group memory where other contributions reside. 
 
In SISCO we provide awareness at the time of access. Contributions that are new to a participant are shown 
differently from those he already knows. Colors and icons are the instruments used to make the 
differentiation. Awareness summaries are also provided at the beginning of a session, indicating to the 
contributor where he will find the new elements.  We consider this solution better than a notification 
mechanism because the new elements are interpreted within the context of existing elements, necessary to 
better understand the contribution. On the other hand, in this solution there is no notification scheme. The user 
becomes aware of new elements only when he accesses the system and retrieves the GM. 
 
Most solutions presented so far have left unsolved many important problems. One such situation occurs when 
elements are organized into a hierarchy, the insertion of a new element at the bottom level affects all elements 
in the hierarchy path. The problem is how to deal with the elements belonging to this path. They might not be 
new but the existence of new elements within their hierarchy may affect their meaning. In certain types of 
interactions, group members may require selective awareness mechanisms, meaning that not everything is at 
the same level of their interest. Some actions relate to the member’s current work, others relate to past or 
future work, and some perhaps are of secondary interest. 
 

3.3.2. Monitoring the discussion 

 



The coordination role has the important task of ensuring that a significant discussion is developed. To achieve 
this, members acting as coordinators should have specific functions enabling them to en- courage 
contributions and to promote understanding.  Some actions aimed at starting the group interaction are 
performed on the initiative of the coordinator at the time of the pre-meeting set-up. 
 
During the actual discussion, however, the coordinator and facilitators should receive some feedback about 
the evolution of the discussion from a broad point of view. The levels of participation of contributors and the 
evolution of ideas are examples of feedback, which can be offered to coordinators. In what follows, we 
describe some key issues on monitoring and acting in the pre-meeting aimed at improving its performance. 
 

3.3.2.1. Measures of participation. When calling a meeting, it is expected that participants will exhibit 
different levels of equivocality and uncertainty on the theme(s) of the discussion. The pre-meeting will serve 
to reduce or even to eliminate these adverse factors by the time of the meeting. During this process, however, 
it is expected that participants will have different degrees of productivity concerning contributions. One 
person may submit many discussion elements, another may contribute with a few but meaningful ones, while 
a third may just read the contributions supplied by other group members. The participation of the latter type 
should not be overlooked: just reading other people’s work is an important way to reduce equivocality and 
uncertainty. Of course, if all contributors or almost all of them are of the third type, then the discussion is poor 
and it is an indication that the desirable interaction is not succeeding.  
 
The level of awareness of an item is closely related to the interest this item provokes in other group members. 
The global level of awareness is also related to user’s participation. Given a specific user it is possible to infer 
his level of participation by examining his level of awareness to the elements of the system. 
 
One approach we are exploring with SISCO is to have a tool to measure and display at least some of the 
meaningful quantitative data concerning the participation during a pre-meeting. This tool is called 
‘‘participameter’’. It displays a set of charts showing data on the number of discussion elements read by each 
participant, the number of elements contributed, the frequency of connections, the number of tasks for which 
each person has been a candidate, the number of tasks achieved, etc. We expect this tool to be particularly 
useful for the coordination function. 
 

3.3.2.2. Motivation. What motivates group members to actively participate in a discussion? There might be 
personal reasons, such as a genuine interest on specific items that are important to their work. Or there might 
be a sincere sense of a working team. Or there might be external stimuli, such as some kind of reward that 
generates interest. One of the tasks of the coordinator is to identify these factors in the group and make use of 
them to achieve high levels of participation. 
 
That means motivating participants in a variety of ways. For instance, the coordinator and facilitators can 
introduce initial issues, positions and arguments that will compel participants to quickly state their 
contributions: surprising, even shocking elements may be introduced to achieve this motivation. In fact, the 
pre-meeting success is to a large extent dependent on the richness of the discussion: if there is a poor 
discussion, little or nothing has been gained with the pre-meeting. 
 
As we discussed above, it is important to stimulate people’s participation. Participants get a payoff with the 
exposure of their ideas. However, that may not be enough: after all, people contributing only marginal 
comments get some exposure as well. There must be a way to reward contributions, specially the meaningful 
ones. One possibility is to have the system distributing credits to the participants. Unfortunately, there is no 
simple way to do this; automatic credit assignment would only be possible with a very sophisticated 
knowledge-based approach that would qualitatively assess the contributions for originality, significance and 
relevance. 
 
But this will not work in a pre-meeting being held by peers. In SISCO, there is also an optional tool to assign 
rewards by group members themselves: they know when a contribution (or a set of contributions) deserves a 
word of recognition. The computer implementation must provide a simple way to easily assign such rewards, 
for instance, allowing a ‘‘star’’ to be graphically attached to a participant’s description.  For each such star, it 
must be possible to know who assigned it and the corresponding rationale. Furthermore, stars should wane in 



time, stimulating recipients to keep contributing with significant ideas. For certain groups perhaps all group 
members may be allowed to assign rewards; for others, perhaps only the facilitators or a specific member — 
such as an executive — should be allowed to do so. The effect of rewards has not been well studied in Group 
Support Systems research [5]. 
 

3.3.2.3. Identification of pending information. A situation that often occurs in a meeting is when participants 
discover that additional information is required in order to advance in a discussion. In most cases this 
information is unavailable during the meeting and the discussion is postponed for a time after the required 
information becomes available. One important benefit of a pre-meeting discussion is the identification of this 
kind of situation prior to the meeting.  This will give time to get the necessary information and to make it 
available to all participants before the meeting. 
 
In SISCO when the need for additional information is acknowledged by participants, it will generate a task 
whose goal is to search the data and make it available. Any contributor may suggest a task, by means of a 
proposal, but the actual creation of tasks is the responsibility of the facilitator of the related item. When a task 
is created, it will also be assigned to a participant by the facilitator, but a contributor may nominate himself to 
carry out a task. If the task was originated by a proposal, the facilitator sets up a corresponding link when the 
task is completed. 
 

3.3.3. Managing the discussion development 

 
In Section 3.3.2, we tackled the problem of monitoring the discussion through a set of functions with respect 
to contributions of participants. In this section, we address managing the discussion development, which is a 
kind of high level monitoring. The distinction between these two levels is mostly related to the degree of 
decisions and actions that have to be carried out during the course of the pre-meeting in order to progress into 
the meeting phase. 
 
Among these issues we have selected three that we believe are most relevant. They deal with situations in 
which some degree of authority is needed in order to execute the necessary corrective actions. Therefore, the 
functions available to handle these situations are solely under the control of the premeeting coordinator. 
 

3.3.3.1. Discussion re-structuring. Part of the setting-up process is the decision on agenda items and sub-
items. This is intended to define boundaries and to induce the focusing on certain topics. During the 
discussion process, however, the initial boundaries may prove inadequate. A symptom of this is the 
duplication of discussion elements caused by too close relationship between two agenda items. Another 
circumstance is the gap created by the absence of related topics, which will mislead the contributor or 
lengthen the contributions (in order to explain a contribution fully, the group member has to add context that 
is not present in the current discussion structure). 
 
Whenever this situation arises, the coordinator should act promptly by re-structuring the discussion items. The 
re-structuring process may require, for example, an item to be split into two or more items, or two items to be 
aggregated, or new items to be created. In any of these cases, the elements associated with these re-structured 
items also have to be re-assigned to their new affinity. This is surely not an easy task. The sooner the 
coordinator detects this situation, the easier the re-structuring task will be.  This re-structuring may require 
further checking by the contributors. 
 
In SISCO, we attacked this problem by partitioning the re-structuring process into two levels. The first level 
represents a minor re-structuring that can be done by creating new items and establishing re-structuring 
relationships with existing items. This will redirect new contributions to the new items while maintaining the 
existing contributions associated with the old item. For example, two new items can be created to substitute 
for one original item. In this case, all new contributions are made to the new items and the old item is closed. 
A participant may access an old contribution by opening the new item that partially replaced it and browsing 
the substitution relationship. 
 
In the second level the coordinator creates a new discussion structure and moves the existing elements to the 
new items. This is a manual process that in some cases will require editing the contents of elements in order to 



fit into the new structure. As we mentioned above, the result will have to be checked by contributors in order 
to preserve their original ideas. 
 
3.3.3.2. Adding new participants. There may happen that new participants are needed as a pre-meeting 
discussion proceeds. These new participants are required because of their expertise or experience. In other 
cases, a new member has joined the team who will participate in the meeting. Sometimes, the purpose is to fill 
a gap caused by the absence of participants playing informal roles such as devil’s advocate or visionary. They 
need to be added to the participants list by the coordinator and their first task is to become well acquainted 
with the discussion. Whatever the reason for adding a new contributor, his group membership will be 
facilitated by the knowledge he can acquire from the GM.   
 
In SISCO, adding a new participant during the development of a pre-meeting is simple. The only 
complication comes from the awareness mechanism. We assume that everything will be unknown to the 
newcomer. As he browses through the GM, the awareness mechanism resets the data representing the level of 
awareness. It is also possible for a participant to access a summary view of the GM and visualize his general 
level of awareness. 
 
3.3.3.3. Maturity of discussion. At some point during the pre-meeting the coordinator may consider that the 
theme has already been exhausted and it is ready for the final discussion and decision process that will occur 
during the actual meeting. In this case, the coordinator may close the addition of contributions to this item, 
allowing the discussion to continue on other items. 
 
As it was mentioned before, SISCO provides a participameter displaying quantitative measures about 
contributions. Of course, a high number of contributions is not a final verdict on the maturity of the discussion 
of an item. The coordinator should browse the contents of contributions in order to verify the quality and 
diversity of the contributions, and only then decide whether the discussion of this item should be closed. 
 
On the other hand, if there are few or no contributions for an item, this indicates that some stimulus is 
required to motivate participation. Some actions already discussed are those performed by the coordinator or 
the facilitator who can try to incite contributions with controversial statements. This may be enough to 
stimulate interest and contributions to an item [15]. 
 
In some situations, however, a low number of contributions is sustained even after adopting these actions. 
This might be a sign that radical actions have to be adopted. Among these actions, we can mention the 
discussion re-structuring and the adding of new participants, already discussed. In other cases, the lack of 
contributions is due to a high level of generalized equivocality. Participants are unable to contribute because 
they do not understand the very basic contents and objectives of the discussion. We suggest that, in this case, 
the discussion within the pre-meeting should stop and a brainstorm meeting should be called. After the 
equivocality is reduced the discussion can re-start, perhaps with a different structure. 
 

3.4. Closing-up the discussion 

 

After a period of discussion during which many contributions have been made to the meeting it will be the 
time to close the pre-meeting and prepare for the face-to-face meeting. It is the responsibility of the 
coordinator to decide when the discussion is mature enough to proceed to the meeting. This decision may 
cover the entire agenda or a subset of items. 
 
3.4.1. Preparing for the meeting 

 
At the time of the closure of a pre-meeting, a number of questions, positions and arguments have been 
generated. Participants are supposed to be aware of the contents of the discussion, but we believe that a 
reminder mechanism is necessary, particularly when the number of items is high. To help participants to 
access the discussion elements during the meeting, summary and cross-reference reports should be made 
available by the system. 
 



In SISCO, we are studying the best format and contents of summary reports. We believe that the original 
model is not appropriate to certain types of data retrieval because sometimes it is necessary to bypass the 
hierarchy imposed by the model. String search tools and alternative data views (by author, for instance) are 
examples that are under investigation. 
 

4. Implementation issues 
 

The implementation of an ASMP involves decisions on a number of issues, from the way to incorporate the 
discussion data model to the selection of a hardware platform in which the system is going to run. The 
following is a review of the most important ones and are exemplified with SISCO. 
 
As it was mentioned in Section 2, the Group Memory includes the discussion and it must be structured. In the 
case of SISCO, the Group Memory has the structure shown in Fig. 2. The object classes are described below. 
 

4.1. SISCO data model object classes 

 

The basic class is the pre-meeting class, characterized by a title, a description and a deadline. The group 
members of a pre-meeting are described by the member class, characterized by user-id, name, affiliation, 
status and e-mail address. A subclass of the member class is the participant class. A coordinator of the pre-
meeting is chosen from the participants.  The participant class generalizes a class hierarchy representing the 
roles which participants can have in the interaction with each pre-meeting agenda item. 
 
General topics that are part of a meeting agenda, supposed to be discussed in the pre-meeting, are described 
by the item class, characterized by name, description, creation-date and priority. A facilitator manages each 
discussion item. A goal pursued by the group as part of each item of the meeting agenda defines the objective 
class, whose attributes are name, description, status, creation-date and priority.  Assertions are made by 
contributors as part of a pre-meeting discussion and are represented by the element class, characterized by 
type, creation-date and content. The element is a generalization of the following classes: issue, position, 
argument, task and remark. 



 
 
Assertions expressing facts are represented by the pre-decision class, characterized by a name, a description 
and a creation-date. It results from decisions or common agreements on a subject occurred outside the pre-
meeting discussions. A pre-decision is not to be questioned and should work as an assumption during the pre-
meeting. It can specialize to a constraint class, representing a restriction to be considered during a discussion. 
 
A reference material for consultation of group members defines the infobase class, with attributes: file-name, 
directory and supporting application. It points to a repository of information generated by some application, 
including a previous pre-meeting discussion. 
 

4.2. SISCO implementations 

 

As with any software system, the design of an ASMP involves the choosing of a hardware platform, the use 
of software tools (including generators, libraries and customizable generalized systems), a user interface, etc. 
The options available to the designers are the same open to the developers of any asynchronous CSCW 
system; a review of them can be found in Ref. [26]. 
 
There have been four SISCO implementations up to date incorporating various subsets of the Discussion Data 
Model and the functionality described in the previous sections. N-SISCO 39 was implemented on a local PC 
network using Lotus Notes.  O-SISCO [41] runs on an ORACLE environment with a TTY user interface. The 
two remaining implementations have had continuous work in the initial versions and some experiments have 
been carried on; a detailed comparison of both is found in Ref [9]. 
 



 
SISCO-RIO [8] has a client / server architecture.  The server connects to the CA OpenIngres 1.1 / 04 DBMS 
via CGI and the client runs on any WWW browser. Its best feature is that the client can be used from any 
computer with an Internet connection and a Web browser. It can be tried at SISCO-RIO prototype [45].  In 
SISCO-RIO, contributors state and discuss their ideas through the inclusion of key elements such as issues, 
positions, arguments and remarks, following a pre-defined hierarchic structure. An example of how this 
structure is treated in SISCO-RIO is depicted in Fig. 3.  The hierarchic structure expands or contracts as the 
user clicks the plus/minus (±) button. The top most level of the hierarchic tree lists all pre-meetings that the 
user participates followed by related items, objectives and elements. 
 
U-SISCO [25] also has a client/server architecture.  The server is a MiniSQL 1.0.16 DBMS and the client was 
developed in Java. Its best features are the portability of the server and the ability to use the client from a 
computer connected by an Intranet or Internet to the machine where the server is to be installed. Fig. 4 shows 
a U-SISCO window: in the upper part, a hierarchy of discussion entries concerning the Sevco Pre-Meeting. 
The highlighted issue is shown in detail in the lower part of the window. Additional versions are being 
developed including features not implemented in the first versions: graphical ‘‘participameter’’, discussion re-
structuring and new user interfaces. 
 

5. Conclusions 
 

In this paper we addressed the main issues concerning the design of a pre-meeting system aimed at increasing 
the quality of the subsequent meeting. We chose an asynchronous system because it reduces the burden on 
participants’ schedules, which are usually demanding. Moreover, the asynchronous interaction allows time for 



participants to ponder other opinions and arguments, in order to build a comprehensive understanding of the 
items under discussion.   
 
We divided the pre-meeting into four groups of activities: preparation, setting-up, development and closing-
up. For each of these activities we described the issues we believe are more important to achieve the goals of 
the pre-meeting. We further divided the development activities into three sub-groups related to the 
contribution process, the monitoring and the general management of the discussion. 
 
The contribution of this work is the value given to the preparation of the meetings, which may improve the 
complete meeting cycle. The experience we have obtained with the development of the SISCO project has 
allowed us to identify and analyze key issues in the design of an ASMP for this purpose. 
 
The SISCO-RIO implementation has been tried in a small number of preliminary experiments. The 
motivation for such experiments was to test the functionality and the interface of the system. However, they 
also provided some hints about people’s reaction to the assumptions we made on meeting preparation 
activities and expected benefits. The results are far from conclusive as most experiments were carried out 
without the necessary planning and monitoring. We intend to increase the number and variety of controlled 
experiments in order to validate other assumptions and solutions that are under examination. 
 
The initial reaction of people introduced to the system was very positive. However, as expected, the 
enthusiasm did not translate into high level of participation. Most people in the environment we tried lacked 
the required discipline to assign priority to pre-meeting activities. As a result, most participants limited their 
participation to the reading of other’s contributions. In spite of this, all participants agreed that the pre-
meeting interaction helped them to make the meeting more productive than if it did not exist. 
 
In a study about introducing meeting ware technologies at Marriot [40], the author proposes a number of 
strategies aimed at motivating people to contribute and participate in the experiments. He noted that after an 
initial period of reluctance, most people become enthusiastic about the system, because they experience the 
benefits in their daily activities. We believe that the same process will probably occur when introducing 
SISCO in organizations. 
 
We also observed that in a number of experiments the preparation seems to work best with participants that 
are new to the team. This might occur because new members are eager to show off their value to the team. 
There also has been a high level of participation when students were assigned grades according to their 
contributions (the reward effect). 
 
In general, we can conclude that the use of the system in decision groups has proven useful in the informal 
experiments we have carried out. The interaction with the system, however, is not trouble-free, with problems 
in understanding the data model and motivating participation. It should be noted that a full evaluation is out of 
the scope of this paper: an assessment of pre-meeting outputs based on the input variables must take into 
account all factors, including cultural and sociological aspects as stated by several authors [5,11,13,19] . 
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