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Abstract. In an idea generation meeting, the facilitator role is essential to obtain
good results. The emotional context of the meeting partially determines the
(un)success of the meeting, so the facilitator needs to obtain and process this
information. Thus, the facilitator role is to assist the participants to reach their
goals, i.e., to generate ideas with quality. In this paper is proposed an emotional
aware architecture whose aim is to assist the facilitator in the process of
maximizing the results of the meeting.

Keywords: emotional context-aware, idea generation meeting, facilitation

Introduction

An idea generation meeting is composed of two types of elements: participants
and facilitators. The main goal of the participants is to generate new ideas, while
facilitators must manage the meeting and maximize the results.

According to Nunamaker et al. [1], the facilitator perform four tasks: to provide
technical support for the applications used to support idea generation process; to
mediate the meeting, maintaining and updating the meeting agenda; to assist in
planning the agenda, and finally to provide organizational continuity, defining
rules and maintaining an organizational repository. The electronic facilitation
intends to expand the human facilitation horizons. Its mission is more extensive
than human facilitation and its goal is to influence the group idea generation
process, i.e., to make actions to increase the group’s performance and the quality
of the idea generated [2].

In the past years, several Group Support Systems (GSS) were developed and
some of them focus on the support of idea generation processes [3][4][5];
however, just a few of them address the issues related to the affective context of



participants and facilitators. Nevertheless, individuals’ affective context has been
assuming in the past years an important role in several cognitive activities (e.g.,
decision making, learning, planning and creative problem solving). More
specifically, in idea generation meetings it is possible to conclude that the
emotional context of an idea generation meeting influences the performance of the
participants. Several studies found in the literature prove that when the
participants are in a positive mood, they generate more ideas and more creative
ideas [6][71[8][9].

In our previous work, we develop a social idea generation system which
incorporates social and emotion aspects of the participants [10][11]. We also
analyze the positive impact that considering affective context has in the number of
ideas generated [12]. In this paper the focus is on the facilitation processes. The
facilitator has an important role in keeping participants in an adequate mood.
Therefore, what we are proposing in this work is an emotional aware architecture
to support facilitator work in group idea generation meetings.

The rest of the paper is organized as follows: firstly, we present a brief over-
view of the emotional context of group idea generation meeting and the facilita-
tion modeling to this process. Then, we propose an emotion-aware architecture to
the group idea generation process, and in the last section, we conclude our work
and present the future work.

Emotional Context Modeling

In order to give an adequate and efficient support to participants, the facilitator
should be able to understand the emotional profile of each participant in particular.
Knowing participants’ emotional context, it will allow the facilitator to take
actions aiming to maintain the participants in a positive mood. These actions
contribute directly to the maximization of the participants’ performance and,
consequently, to the maximization of the idea generation meeting results.

In idea generation meetings several events may occur and affect participants’
emotional profile (e.g., the introduction of new ideas, the evaluation of the ideas,
the visualization and analysis of the performance). The participants may be
positively or negatively affected by those events, according to the desirability they
have for that event.

To model participants’ emotions, we use the OCC (Ortony, Clore, Collins)
model [13] which is a model to infer the users emotions. However emotions are
very volatile and they have a short duration. And in literature, what is more
referred as having impact in the creative process is the mood, therefore we use
emotions to infer participants’ mood. Participant’s mood represents the
participants’ emotional context over the time: if the participant is in a negative
mood, then recommendations should be generated regarding the events that led the
participant to that mood.



In Figure 1 one can see the emotional model proposed by Laranjeira and his
colleagues to apply to an idea generation meeting context [10]. This model is
based on events, i.e., the input of the model are the events triggered during the
meeting and the output of this model comprises the events that generated negative
emotions in the participants. This information will be important to help the
facilitator recommending the participants to maximize their performance. It will
be approached in the next section.
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Figure 1. Emotional Context Model [12]
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After the events’ evaluation, the model knows if an event generates a positive
or negative emotion in the participant. The intensity of the emotion will depend on
the desirability of the event. For instance, if a participant has the desirability of 0.7
on the occurrence of event X and this event does not occur, then the emotion will
be a potential intensity of 0.7. More information on the model mechanisms can be
consulted in [10].

Finally, the model stores the events that generate negative emotions in the par-
ticipants. With this information, if a participant will be in negative mood, the facil-
itator can make a recommendation based on negative events.

Facilitation Process Modeling

The literature proves us that the use of a facilitator (electronic or human) is
essential for the decision-making process, and it is also shown that when the
facilitator is good, the results obtained are better than when a facilitator is not used
[14]. However, the participants’ behaviors are not considered, i.e., the result of
interactions of the participants is not considered. This is the reason why we think
it is essential to consider the emotional context of the meeting, more specifically,
the idea generation meeting. Considering this context, the facilitator will have



useful information to develop actions in order to maximize the performance of
each participant, and consequently of the whole group.

Dickson et al. [14] proved that the inclusion of a facilitator in a GDSS improve
the results obtained at the level of the participants' performance; however when
these facilitators have no quality, the results become worse. Despite not knowing
what "no quality” means exactly, in the past we did a simulation of an idea
generation meeting, in which we test the process when the emotional context is
considered and a facilitator is included [12]. Through the results of this study it
was concluded that when there is a facilitator with quality, then the participants’
performance increase. On the other hand, when the facilitator has no quality, the
participants” performance decrease for the level obtained when there is no
facilitator in the meeting. In this study, the quality of the facilitator was defined
according to the evaluation of the recommendations sent to the participants. For
example, if the facilitator sends recommendations that are positively evaluated by
participants, then the facilitator has “quality”; otherwise, the facilitator has “no
quality”.

The facilitation model proposed by Laranjeira and his colleagues [10] has the
goal of supporting the group idea generation facilitator to recommend the
participants to maximize their performance. When the participant’s mood is
negative, the facilitator makes a recommendation based on the information
generated by the model. These proposed recommendations will be based on the
negative events, i.e., the events which caused the negative mood of participant.
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Figure 2 . Facilitation Model [11]

This model pretends to maximize the participants’ performance, generating ac-
tions to maintain them in a positive mood. Thus, the participants will generate
more ideas and more creative ideas [6][7][8][9].

Proposed Architecture

The architecture proposed in this section intends to apply the context emotional
model and the facilitation model (Figure 2) to a multi-agent system. However, the



architecture is patterned in order to be independent of the system in which it will
be inserted.

The Meeting Context and Interface modules are independent of the system in
which they will be inserted. On the contrary, the Emotional Context and Facilita-
tor Advisor modules are dependent to the system. However, in this paper we pre-
sent a solution to a multi-agent system. Thus, the Emotional Context and Facilita-
tor Advisor modules will be presented in a multi-agent system approach.
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Figure 3. Proposed Architecture

The Interface module is the bridge between the logical layer and the graphic
interface. This module receives the information inserted by the meetings’ users
and shows to the facilitator the recommendations generated by the system. The
Meeting Context module is a middle module as all information collected by the
system and generated by the system passes through it. For example, when an idea
is evaluated the information is analyzed by this module.

The Emotional Context module represents the emotional context model pre-
sented in Figure 3. This module analyzes all emotional events of the system. For
example, when an idea or participant is evaluated, this module will analyze if any
emotion is generated.

The Facilitator Advisor module implements the facilitation model presented
in Figure 2. This module generates recommendations for supporting the meeting
facilitator, in order to maximize the results of the group idea generation meeting.
When a participant is in a negative mood state, analyzing the past events, this
module will generate a recommendation. For example, if an idea was strongly re-
jected, then a recommendation can be sent to the participant to change the catego-
ry of his ideas.



The architecture proposed in this paper intends to be integrated in a multi-agent
system. Thus, we will present two types of agents, essential in this architecture
dynamic: participant agent and facilitator agent.

The Participant Agent is a type of agent which represents and assists the
participant of an idea generation meeting. It is modeled regarding the emotional
context of the meeting. Every action performed by the participant in the system
will be transmitted to this agent. In this way, it is possible to infer the participant’s
mood. The Emotional Model layer represents the implementation of the emotional
model represented above. This layer receives the events triggered in the system
and generates emotions. This information is collected to transform it into
knowledge, by the Knowledge layer. Thus, the past emotional information may be
used to predict future actions, i.e., understanding the past participants’ behaviors
may help predicting future behaviors. It can also help the facilitator understanding
the reason for certain behaviors. The Interface layer receives and sends
information to Meeting Context module. The received data is prepared to be sent
to the emotional model layer and the information generated by this layer is
prepared to be sent to other module.

Figure 4. Participant and Facilitator Agent Modulation

The Facilitator Agent represents the human facilitator of the electronic idea
generation meeting. His goal is not to replace the human facilitator, but to support
him/her, so that he/she can do recommendations to maximize the performance of
each participant of the meeting. If a participant agent is in a negative mood, then
the facilitator agent is informed about it. Considering the events which contributed
to the negative mood, the facilitator agent will generate recommendations. These
recommendations will send to the human meeting facilitator, who in turn will
detail the recommendation and send it to the meeting participant.

The Recommendation Model layer applies the recommendation model
presented above. It generates recommendations to the facilitator who, in turn,
develops recommendations to maximize the idea generation meeting results. The
information generated in this layer is used to create knowledge in Knowledge
layer. The past recommendations will influence the recommendations generated,
and here the information contained in Knowledge layer is essential. It can help the



facilitator recommending participants with more quality and assertiveness. The
Interface layer of the facilitator agent has the same function as the participant
agent, i.e., it transforms the information received and prepares the information to
send.

With this architecture, we believe the human facilitator will have more
information to maximize the results of an idea generation meeting. He will know
the meeting context and the emotional context of the participants. This
information can help him making recommendations with more quality and
assertiveness. The purpose of including this architecture in a multi-agent system
comprises the optimization of the information processing in group, such as the
emotional context and the meeting context. The information sharing between
agents and their own characteristics, such as cognitive and emotional
characteristics, may increase the facility and quality of the information processing.

Conclusions and Future Work

This paper proposes an emotional aware architecture, which objective is to support
the facilitator in the group idea generation process. The goal of this architecture is
to generate recommendations to maximize the results of the process by the con-
stant control of the participants’ actions. The suggested recommendations will be
based on the past and present participants’ behaviors.

Our objective is to use this architecture to improve the group idea generation
systems. We believe that improving the facilitator support is the key to improve
the group idea generation results.

In what concerns the future work, we intend to implement this architecture to a
multi-agent system.
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