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INTRODUCTION

INTRODUCTION
Looking back to all the work and research that has been done, one of the most
difficult problems to face is how to write an introduction that would satisfy several
constraints. First of all, it should be clear and concise enough to illustrate the research
as a whole. At the same time, it shouldn't be boring, so as not to discourage the
reader even before he has proceeded to the text itself. And finally, I believe that a good
introduction should underline the value of the research and the paper's contributions
to the development of the fundamental or applied research. This last constraint is, in
my opinion, the most difficult to achieve.
Every scientific researcher knows, either implicitly or explicitly. that a scientific
research cannot be firmly classified as true or false. A study cannot be true or false per

se; it can be more or less useful by the applications it allows; it can be more or less
correct, judged through the theoretic-methodological paradigms en vogue at that
time. Therefore the appreciation of a research's value has a subjective dimension, since
it cannot be stated either about a scientific theory that it is true, or about a
methodological paradigm that it is infallible. Even more, as the Romanian philosopher
Blaga argued, "usually, even the best scientists have dilettante opinions regarding the
principles, laws and general regularities of their scientific domain" (Blaga, 1977, p.
213).

nonconformist one. both theoretically and
methodologically. Situated at the crossing point of at least three distinct disciplines:
Organizational, Cognitive and Social Psychology, it could therefore, be accused of
subjectivism from at least three directions. A reader who is only familiar with one of
the three fields will more easily perceive a subjective perspective in the way I
appreciate the value of this paper. The heterogeneity of the approach might at the
same time prove beneficial, because the same reader. only familiar to one field, can
find well-known concepts and methods from other fields. Therefore, the paper is

The thesis I propose is

a

addressed to a larger public.
The thesis offers a new perspective on group decision-making. It is the application
of Cognitive Psychology methods and conceptual apparatus to the study of collective
decisions that offers this new theoretical perspective. It also opens new research lines
and may favor the development of empirical applications regarding the optimization of
group decision-making. It is the same procedure by means of which the applications of
Cognitive Psychology have been developed in other fields, such as Clinical and
Educational Psychology. Nevertheless this paper is rather oriented towards the
fundamental than the applied research. I first develop a comprehensive theoretical

1
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framework for groups performing cognitive tasks, which might afterwards lead the
way for pragmatic applications. Hence I am in agreement with Blaga's view of the
scientist:
"

The scientist is often more interested in developing new ideas than in solving real

problems. He is interested in solving problems only when these are de facto problems,
or are already virtually solved by the existence of some fundamental ideas" (Blaga,
1977, p. 214).
How have I come though to this new theoretical approach? A brief but integrated
answer would be: by work and chance. My early work at the Department of
Psychology of the University in Cluj-Napoca involved me in Cognitive Psychology
researches. Along with the research, the teaching of Cognitive Psychology seminars
was for me a further chance to specialize in this field. It appealed to me, because I
found it coherent, easy to understand and rich in its applicability to many related
areas. The year 2001 brought a change in my didactical career, getting me reoriented
to the field of Organizational Psychology. With the financial support of the Department
from Cluj (by means of a research project, Applied Cognitive Psychology) and under
the coordination of RenO Schalk, I benefited from a preparation stage in Organizational
Psychology at the Tilburg University, the Netherlands.
During my first visit at Tilburg University, I started studying the phenomenon of
collective decision, along with other subjects from Organizational Psychology. The
experience was strange, yet interesting. Changing the research field turned out to be a
more complex task than I had expected. The variety and ultimately divergence of the
theoretical approaches regarding group decision-making had surprised me. Not once, 1
have thought that changing fields hadn't been my best decision ever. Luckily, I have
solved this dissonance by trying to approach formal groups in a cognitive manner. 1
already had some knowledge about how cognitive systems process information. The
group is also a system that takes and transforms information. It is already obvious that
the theme of my doctoral thesis meant, above all, solving a problem of personal
ecology. The analysis of decisional groups was the point where a cognitive analysis of
organizations could be started. Afterwards, while studying knowledge management in
organizations, I realized that my intuition was by far not as weird as I had suspected it
in the beginning.
While I was studying in Tilburg, in the spring of 2001, I had a lot of meetings with
Rend Schalk, who has practically guided my first steps in understanding Organizational
Psychology. At some point, I had asked for his opinion regarding the idea of analyzing
organizational formal groups in a cognitive manner. He wasn't been surprised at all, as
I would have
expected. He actually made me understand that I had not been the first
person who ever thought about that. He gave me some materials (a special issue on
Shared Cognition had just been published in the Journal of Organizational Behavior)
and supported me in developing this idea. After that, Sandra Schruijer helped me get
familiar with a more "orthodox" approach of the structure and dynamics of small
groups, and particularly of formal groups. By the end of this stage, starting from the
idea which I hoped would help me understand more easily formal groups, with the
2
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unconditional support offered by Rena Schalk and Sandra Schruijer and fully benefiting
from the extraordinary resources that exist in the Tilburg University library, I had come
to the project of what was to become the thesis I am now presenting. In September,
the same year, I was accepted for a doctoral program at Tilburg University, under the
coordination of the two professors. The work on this project was done both at the
Department of Psychology in Cluj-Napoca and at Tilburg University. The experience of
working in these two different academic contexts was an enormous gain for me. In
Romania, between courses and seminars, I did the experimental studies, while during
my visits at the Dutch university, I benefited from the extraordinary resources from
WORC department.
The actual thesis has turned out to be not that easy to complete, as it was to think
of the idea it has developed from. It is now a common idea that formal groups can be
analyzed as systems that take in and transform resources, interacting in a dynamic
manner with the environment. It is also obvious the fact that one of these resources is
knowledge. The effective analysis of the manner in which groups process the available
information in order to make decisions is more complex though, and it cannot be
reduced to a set of coherently organized assumptions.
I decided to tackle group decision-making starting from a more general perspective
on the manner in which groups process information in general cognitive tasks. In the
first chapter, I have analyzed the general models that already existed in the literature.
The three most important models, the shared mental model, the transactive memory
model and the model proposed by Hinsz, Vollrath and Tindale (1997) proved to have a
local character and to approach information processing at group level in a reductionist
manner. Therefore I decided to propose a model of cognitive architecture for groups.
This design was inspired by the researches in cognitive psychology. The criteria of
analysis of cognitive architectures for the human cognitive systems are the 10 steps
proposed by Newell (1990). In one of the sections of this thesis I adapted these criteria
in order to apply them to the group as a cognitive system. The previous models do not
satisfy these constraints. Therefore, the cognitive architecture was built in such a
manner as to meet them. Naturally, developing a cognitive architecture cannot be
reduced to proving that the one proposed meets a number of constraints. The model I
propose is a representational one. I prove that groups can form, maintain and use
different forms of cognitive representations. In the end of the first chapter, I propose
several experimental studies by means of which I tested this theoretical assumption.
Although from the description above one can infer that the present approach was an
elegant and simple one, in fact things are a bit different. One of the challenges I faced
was to prove the fact that symbolic representations are not incompatible with the
distributed manner of implementation, as Van Gelder (1990) has theoretically
demonstrated. A section is dedicated to this demonstration (General remarks on

cognitive architeaures)
Another challenge I was confronted with was to modify the method of conceptual
maps so as to make it capture the interaction of the group members while performing
a cognitive task. One of the limits of the shared mental model is its individualistic
3
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approach of decisional groups. Therefore, the present approach had to be just as
rigorous as theirs, but to capture, at the same time, the interaction between the group
members, an interaction that has a crucial influence on how the group processes
information. The modified method of cognitive mapping I have proposed is used in
several studies in the first chapter. By using it, I have proved that conceptual networks
are valid representations, stable in time and have an explicative value for the general
performance of the group in a cognitive task.
The second chapter is dedicated to the approach of group decision-making.
Starting from the general model of information processing at group level presented in
the first chapter, I propose a general model of group decision-making. The models that
exist in the field literature are reinterpreted through the model I have proposed. In the
4 experimental studies presented in the second chapter, several assumptions of this
model are tested. I proved in these studies that the use of the implicit and explicit
knowledge of the group depends on the communication environment by means of
which the group members interact. Another result aims at clarifying the distinction
between knowledge and its representation in the group cognitive system. I prove that
groups sharing the same knowledge can have different performances in decision and
negotiation tasks, according to the manner in which they represent this knowledge.
Looking back at the challenges of this paper, I can conclude that it is not a classical
piece, neither from the theoretical nor methodological perspective. It was not easy to
do either. I have tried to respect in this paper the general rigor imposed to
experimental researches, yet at the same time I modified some well-known evaluation
techniques (the method of conceptual maps, the evaluation of teamwork method) in
order to bring them in accord with one of the core theoretical assumptions of the
paper, namely that groups cannot be reduced to a sum of individuals. Hence, despite
the non-conformism of this thesis, I have tried to stick to the rigor of the experimental
method (Sandra Schruijer's comments and suggestions have enormously helped me in
this regard).
In conclusion, since formal groups perform cognitive tasks that involve
informational processing, the paper I propose addresses the manner in which groups
process the available information. Such a generous purpose though cannot be reached
in a single paper. Confining myself to something more realistic, I intend in this thesis to
answer the following questions:
What are the invariable mechanisms in base of which the group processes
information and how can they be integrated in a cognitive architecture?

Does such a cognitive architecture permit the integration of the separate
researches regarding group information processing?
Is there an adequate representational approach for studying the group as a

cognitive system?
What are the types of representations the group can build and use7
Can this representational approach be supported empirically?
Is it possible to develop a particular model for group decision-making starting
from the general assumptions of the proposed cognitive architecture?
4
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Is such a model plausible?

the assumptions that emerge from this model be verified empirically?
What is the scientific and practical relevance of this cognitive architecture and
of the collective decision model?
I shall finish this introduction with a short African tale.
Once upon a time, a few men headed south. After several hours of walking, they
Can

found a wonderful place, quite appropriate for sowing rice. One of them said:
"Here's a place that doesn't belong to anybody; I shall hoe it."
And he hoed the land with an angady (specific African hoe). When he finished, he
followed his mates, who had already headed further.
Then another man passed. He saw the field freshly hoed, and said:
.
"The landlord of this field must be insane: he prepared the land without sowing it.
Hence, he bought a basketful of rice, sowed it, and then went on his way.
A third person came by and weeded the rice, saying:
"The landlord of this field must be dead. I shall weed it!"
When he finished, he also went away. After 15 days, the rice was ripen. Somebody
passed by, saw the rice ripen, and reaped it. He then dug a hole in the ground and put
the rice in it. Afterwards, he went hunting.

After a short while. all the men who had thus worked the land came back to the
rice-field. They were very surprised to meet. They changed greetings and then asked

each other what everyone was doing there, each of them claiming the crop. After
having argued, they decided the crop belonged to all of them.

Looking at the final form of this thesis, I can draw the same conclusion as those
men who had worked together. Regarding on one hand the persons that helped me in
carrying out this thesis, to whom I am thankful for their support, and on the other
hand the reference list I used for it, I can say that this paper is rather the result of a
collective effort than just a personal achievement.
Quoting Blaga, "scientists comp/ete each other even when they disagree and argue.
Philosophers, though, devour each other. The defeated one is assimilated. Philosophy
is - on the world map - the only blank spot where endemic cannibalism hasn't grown
weaker and never will." (Blaga, 1977, p. 45), I would like to conclude that I'm certainly
not a philosopher, but as this thesis will prove, I am a scientist.
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A COGNITIVE APPROACH TO FORMAL GROUPSIIR
"Creating a new theory is not like destroying an old barn and erecting a skyscraper
in its place. It is rather like climbing a mountain, gaining new and wider views,
discovering unexpected connections between our starting point and its rich

environment. "
Albert Einsteln

"A unified theory (i.e. cognitive architecture) will unify our existing understanding
of cognition. It will not be a brand new theory that replaces current work at every
turn. Rather, it will put together and synthesize what we know."
Allen Newell

The popularity and large interest of the formal groups to perform a variety of tasks
within the organizational context is due to the benefits that they can produce. More and
more. complex cognitive tasks as problem solving and decision-making are delegated
towards formal groups. The fact that groups are entities different from individuals is neither
a new nor an empirically unsupported statement. The most suitable approach to formal
groups from this perspective is the systems' theory. In the first part of the first chapter we
shall address more closely the issue of formal groups as open systems. In this particular
context, group composition and group structure are discussed as the main structural factors
influencing the formal groups effectiveness. Then we propose a particular development for

the open system approach of formal groups. We argue that because formal groups are
physical entities that can process information, it is possible to study them from a cognitive
perspective. As a general cognitive approach of formal groups we propose a cognitive

architecture model for groups as cognitive systems. The purpose of this cognitive
architecture is to provide an integrative framework for the theories addressing the
information processing within groups by identifying the invariable sequences of
information processing within groups. The main theoretical proposition we shall address in
this chapter is that groups can develop, store and use cognitive representations. Particularly
we shall prove that conceptual networks and narrative representations are plausible ways
for groups to represent their knowledge. The transformation of these representations is a

dynamic process determined by social interaction processes such as socialization,
externalization, combining and internalization according to the approach proposed by
Nonaka (1994) and Nonaka & Takeuchi (1995) or by processes such as interaction,
examination and accommodation according to the approach proposed by Gibson (2001).
The empirical results support the prediction that group performance is determined by the
manner in which these distributed representations are structured and transformed at group
level.

7
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1.1 FORMAL GROUP AS A PERFORMING UNIT WITHIN THE
ORGANIZATION
1.1.1 An information processing perspective on organizations

During the last decade of the former century, in a time when access to information
became unlimited and when the dynamics of information reached a point thought to
be unreachable only some decades ago, organizations have come to recognize the true
value and importance of informational resources.
Katz and Kahn's thirty-year-old theoretical approach of organizations as open social
systems gains nowadays in shape and, one way or another, is reflected by most of the
models regarding the management of knowledge in organizations (Nonaka, 1994;
Nonaka & Takeuchi, 1995; Demarest, 1997; Davenport, De Long & Beers, 1998;
Davenport & Grover, 2001; Beccera-Fernandez & Sabherwal, 2001) as well as the
modern models of organizational diagnosis (Harrison, 1994; Shirom & Harrison, 1995;
Harrison & Shirom, 1999).
In their inspired book "The Social Psychology of Organizations", Daniel Katz and
Robert Kahn (1978) described organizations as social systems. They added to this
assertion the fact that social systems are by definition open systems, found in a
continuous interaction with the external environment. They assumed this is true even
for those organizations that try to minimize all the interactions with the external
environment (the case of prisons or certain religious communities). They considered
that the environmental factors (availability of external resources and the acceptance of
organizational products) could influence to a great extent even the dynamics of such
organizations. An open system permanently communicates with the external
environment, taking from there the needed resources (be they material, financial,
human or informational) it processes and transforms these resources, giving them back
as products. Open systems (including organizations) cannot be isolated from the
environment and cannot function apart from it (Katz & Kahn, 1978). The model of
open systems is the background for conceptualizing of organizations as informationprocessing systems, a conceptualization gaining ground, especially due to the
importance knowledge has in the dynamics and evolution of contemporary
organizations. If material resources (such as iron or oil) have been the main advantage
of organizations during the age of technological revolution, nowadays it is knowledge
that plays this part (Holsapple & Whinston, 1987; Prahalad & Hamel, 1990; Drucker,
1993; Nonaka, 1994; Nonaka & Takeuchi, 1995; Kingston & Macintosh, 2000;
Holsapple & Joshi, 2000). An illustrative example is that in oil extraction industry, more
than 50% of the costs are related to accumulating and processing the necessary

information (Kingston & Macintosh, 2000).
Following this track, researchers have shown special interest in the study of the
organizational memory. Most of the studies, though, have undertaken it in a rather
classical manner, treating it as an organizational knowledge depot (Sims & Gioia,
1986; Ostrom, 1989; Walsh & Ungson, 1991; Wegner, Erber & Raymond, 1991; Weick
8
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& Roberts, 1993; Anand, Manz & Glick, 1998). The classical view of memory, as a stock
where knowledge is stored, has also influenced the first attempts of an efficient
knowledge management in organizations. Most of these attempts have been doomed
to failure, ending up in nothing but inert piles of useless information, as far as
organizations were concerned (Nonaka & Takeuchi. 1995; Demarest, 1997; Davenport

& Grover, 2001)
Going beyond the theoretical models built around the assumption that memory is a
social phenomenon (Ostrom, 1989; Mohammed & Dumville, 2001), which is a larger
conceptualization, we may of course describe organizations as cognitive systems. A
cognitive system is a physical system, endowed with two qualities: it can build
representations of reality and it can operate with these representations, turning them
into specific outputs (Posner, 1989; Stilings & al., 1995; Miclea, 1999). These two
conditions apply to any organization, for they all have a physical basis (individuals,
buildings, technology), they can build representations of reality (they get resources or
various forms of energy from outside, they represent, slice up and order them) and
they can process these representations (by labor division and assessment of specific
tasks to formal groups) generating products (specific outputs). In many theoretical
models that are backed up by experimental validations, the human cognitive system is
seen as an integration of its various subsystems' functioning. These subsystems are less
specific in some approaches (Hilgard, 1978), or well shaped and clearly described in
others (Anderson, 1984; Newell, 1992; Stillings & al., 1995). Analogically,
organizations are made up of a set of subsystems functioning in an integrated manner.
Cherrington (1994) identifies 4 types of subsystems necessary for any organization in
order to survive: the production, the maintenance, the adaptive and the supportive
systems. Each such system is autonomous, for it receives resources (including
knowledge) from the other subsystems or the outside environment, processes them in
a specific manner and sends them forth, either inside or outside the organization, as
specific outputs (Cherrington, 1994). Although in many studies these subsystems are
identified with the various departments, it is best that we view them not only as
structures, but also as systems through which, by specific models of activity

organization, information

is

processed.

approach of organizations seems viable, due to the
organizational complexity and variability, it is difficult to initiate the development of a
constructive approach from this level. It seems more plausible to start the cognitive
analysis of organizations from one of its main (structural and functional) elements: the

Although such

an

formal group (Cherrington, 1994; Kreitner, Kinicki & Buelens, 1999). Having a lower
degree of trans-situational variability and complexity of the interpersonal relationships
developed inside it, the formal group is the element from which we intend to initiate
our cognitive analysis of organizations.
The approach of formal groups as cognitive systems gives us the baseline for the
cognitive analysis we intend to make. The cognitive analysis of the formal groups we
propose is grounded on the fact that groups are entities, which take in and transform
information, realizing a number of cognitive tasks, such as problem solving or
9
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decision-making. We start our analysis by proposing a cognitive architecture in which
we specify the general mechanisms based on which groups process information. The
core concept of this paper is that of cognitive representation. We thereby prove that
groups are systems able to develop, maintain and use cognitive representations. The
unified theory we propose explains hence the performance of groups in cognitive
tasks, based on the characteristics of the cognitive representations they have formed.
Starting from this general perspective, we can develop local models to explain the
manner in which groups process information in particular situations. Our approach
does not only describe and predict, but it also explains the performance of groups in
cognitive tasks. This is a quality that most of the present models lack. Because of it, we
can also propose efficient methods of intervention in the improvement of the
information processing at group level.

1.1.2 Theoretical and empirical approaches on formal groups
An overview of group research in Social and Organizational Psychology
In the field of Social Sciences, the issue of the small group's structure and dynamic

two disciplines: Social and Organizational Psychology.
From a historical point of view, the first scientific approach of the group appears in
researches of Social Psychology from the beginning of the former century. Adopting a
more applicative perspective and addressing mainly organizational groups,
Organizational Psychology is the other discipline approaching this topic.
The first studies that were published and paradigmatically claimed by Social
Psychology had studied groups and the manner in which the individual performance
has been dealt with by

was influenced by the presence of other people (Triplett, 1898; Ringelman, 1913). In a
1992 analysis of the position taken in researches on small groups in Social Psychology,
Wood and Simpson cite two main streams. A first category of studies target the issue
of social facilitation and social loafing, continuing the approach of Triplett and
Ringelman. The other category focuses on the differences between single individuals
and groups in jury decision-making, conformity, minority influence and group
polarization tasks (Simpson & Wood, 1992).
From the perspective of Social Psychology, the group might be didactically defined
as an identifiable and structured social assembly made of a small number of
individuals, who establish reciprocal connections, perform certain roles according to
the behavioral norms and the shared values, in order to reach specific goals (Sheriff,
1964; Radu, 1994; Neculau, 2003).
De Visscher (1996) makes a critical analysis of the definitions proposed and
discussed in the field of Social Psychology. He identifies the following characteristics:
1. The group is always defined in relation with a spatial and temporal unit ("here
and now"), which involves a relative proximity, a minimal inter-individual
distance;
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2. The group's existence implies a significance, a reason for being and staying
together, even if this does not involve identical individual objectives, a shared
past, shared experiences, the same motivation or the intention to associate, the
possibility that the participants be constrained to get together must also be
accounted for;

3. The group members share

a common destiny (in the sense that they shall live
common events or experiences);
4. The group implies that the members know each other (each member of the
group knows the others and is known by them);
5. The group is perceived as an entity, both by the group members and people
from the outside;
6. The group members get involved in communication relations, both verbal and
non-verbal, relations that lies at the bottom of the social influence process (the
presence of the processes of direct individual interaction sets aside the
anonymity and depersonalization that characterize mass phenomena and
induces affective relations between the group members (De Visscher &
Neculau, 2001).
Since the object of the present paper is the formal group, we shall not insist on an
extensive approach on small groups, from a social psychological point of view, but
shall prefer the perspective of Organizational Psychology. This perspective, somewhat
more applied and pragmatic, has addressed topics like: the stages of group formation
and development (Bales, 1950, 1970), the dynamics of organizational groups
(Tuckman, 1965; Worchel, Countant, Sassic & Grossman, 1992), the performance of

organizational groups (Worchel, Wood & Simpson, 1992; Branick, Salas & Prince,
1997), problem solving and decision making in formal groups (Guzzo & Salas, 1995),
and more recently, the dynamics and performance of groups involved in computermediated communication (Baltes, Dickson, Sherman, Bauer & LaGanke, 2002). This
latter-day research stream in Organizational Psychology also marks one of the main
differences between the two perspectives. Communication in contemporary
organizations is no longer constrained by face-to-face relations, which Social
Psychology assumes as an essential condition in defining a group. From this new
perspective, Richard Cherrington (1994) considers seven necessary characteristics in the

definition of an organizational group:
1. The group members interact frequently;
2.
3.

They define themselves, perceive themselves and are perceived by others as
group members;
They share common norms and act according to a set of formal and informal
rules that aim at reaching a shared goal;

4. They are part of a system of interacting roles;
5. They know each other and interact with each other;
6. They share a collective perception of unity and their individual goals are
interdependent and submitted to the group's common goal;
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7. They act in

a

unitary manner with regard to the external environment

(Cherrington, 1994).

If comparing the two definitions, one can notice that the only conceptual
difference between them is the condition of a temporal-spatial relation, as considered
in Social Psychology. At a formal level, one can identify inconsistencies between the

"social" and the "organizational" approach of the group, but the two disciplines are
addressing the same reality, even though in a different context. Even if we limit
ourselves to the field literature in Organizational Psychology, we can still identify a
number of inconsistencies regarding the terminology used by researchers. For instance,
while some make a distinction between the terms "team" and "group" (Dyer, 1984;
Cannon-Bowers, Salas & Converse, 1993; Paris, Salas & Cannon-Bowers, 2000), others
use them as synonymous (Guzzo, 1995, Thomas, 1999).
Authors like Dyer (1984), Morgan, Glickman, Woodart and Salas (1986), CannonBowers, Salas and Converse (1993), Paris, Salas and Cannon-Bowers (2000) use the
term "team" as distinct from "group". They consider the team to be a particular case
of group, defined as it follows: a group of at least two persons, who interact and
cooperate in order to adapt themselves and with regard to shared objectives, goals
and knowledge (Cannon-Bowers, Salas & Converse, 1993). Similarly, Branick and Prince
(1997) define the team as a group of at least two persons who work together and

coordinate their activities in order to reach a common goal. According to them, the
central feature of teams is coordination. In a team, each member has a specific role, a
role that cannot be played by other members, unlike in the case of groups, where
members of the group can swap roles (Branick & Prince, 1993).
Other authors, like Guzzo (1995) make no difference between group and team. This
is also our option for the present paper. Even if there are large differences regarding
context, tasks to be performed and dynamics, we chose to use "team" and "group" as
synonymous terms (preferring to use the latter).
As for organizational groups, we are often tempted to consider them only through
the goal imposed to them by the organization, ignoring their internal dynamics. In
fact, groups are structures with complex roles in the organizational dynamics. The
scientific analysis of the organizational groups' structure and dynamics has proved to
have major applications in the development and optimization of organizational
functioning. In the early 805, researchers were especially interested in studying how
organizational groups form and develop. These researches, which addressed the
internal dynamics of the group, have developed the terms .'teamwork" and
"taskwork", in reference to the way in which the group members develop specific
abilities in order to perform tasks (taskwork) or to work efficiently and in a unitary
manner as a team (teamwork) (Cannon-Bowers & Salas, 1998, 2001). In the 905, the
researchers' interest was pointed towards the factors that influence the effectiveness
of organizational groups. During this period, a number of theoretical models regarding
the performance of organizational groups were developed (Hackman, 1990; Salas,
1992; Brannick, Salas & Prince, 1997). The best-known theoretical approaches in
Organizational Psychology consider cohesion, communication and coordination as
12
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central aspects of the organizational groups' dynamics (Guzzo & Salas, 1995; Brannick,
Salas & Prince, 1997).
Several types of groups can be identified in organizations. The most important
classification criterion of organizational groups is the reason why the members have
joined the group (Kreitner & al, 1999; Steers & al, 1994; Burton, 1989). One can join a
group either by his/her own wish or is introduced in a group that has an established
goal, shared by all its members. Considering these two strategies of group forming,
there are two types of groups: formal groups, formed by a manager or coordinator, in
order to reach certain organizational goals, and informal groups, formed by close
persons whose main objective is friendship. It is possible though that in organizations
formal and informal groups superpose. This is a problem upon which opinions are
divergent. Some managers prefer the groups in their organization to be based on
informal relations, considering that this favors their performance, while other
managers prefer and even impose the group to stay together only for accomplishing

the organizational goal.
A number of theoretical approaches have appeared in the field of group analysis,
which is a common situation in other scientific research fields, too. Some of them are
mainly descriptive (Bales, 1950; Worchel, Countant, Sassic & Grossman, 1992), limiting
themselves to describing certain aspects, such as the stages of group forming or the
communication networks that can be identified in groups. Other approaches have an
explicative character (forming and internalizing group norms, the models of group
performance, shared mental model etc.). The underlying assumption of our paper is
that of the group as a system. In fact, the first chapter of this paper is centered on an
extension of this theory, namely the group as a cognitive system.
The formal group as an open system

The observation that groups are entities different from individuals is not new.
Starting with Emil Durkheim at the end of the 19th century, many influent researchers
have provided insight regarding the nature of small groups. Even if the groups are
made up of individuals, the group functioning cannot be understood only by analyzing
the group members. The wide agreement across scholars, that the group as an entity
cannot be reduced at its members, is not yet reflected in the group research field.
Many studies approaching groups are in fact addressing the way in which individuals
behave in the presence of others. We think that the lack of commitment in studying
the formal groups as entities is due to a series of factors:
1. Group research is more resource consuming (including time) as compared to
the research of individual behavior, attitudes and performance.
2. Group research involves larger samples because each statistic entity is
composed in fact by at least 2 or 3 participants.
3. It is difficult to control the interactions between group members in order to
specify how the group as an entity differs from a sum of individuals.
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4. There is no unitary theoretic approach in the group research field and the
researchers use a wide conceptual framework in the study of groups and also
an inconsistent operationalization of group dynamics, structure and
performance.
We find the systemic approach of small groups to be illustrative for this issue. The
approach of the group as a system appears in several studies, such as those of Lewin
(1951), Homans (1960), Thibaut & Kelley (1959), Katz & Kahn (1966), Fisher (1978),
Cragan & Wright (1990), Ellis & Fisher (1996).
As we stated before, the concept of system illustrates a set of components that are
in relations of interdependence and interaction. Any system can be constituted by
subsystems and can represent in turn a subsystem in a wider system. Katz and Kahn
(1978), as well as Ellis and Fisher, present in their more recent paper (1996) the way in
which the general theory of systems can apply to the study of groups. We shall briefly
review this approach, since, as we have mentioned, our paper is based on it.
The group can be conceptualized as a system made up of individuals who interact
and communicate in order to reach a common goal, and who function as a part of a
larger system, the organization. This system is, at the same time, made of subsystems,
which are the individuals. The group can be studied from countless perspectives, but
approaching it as a system helps us understand its dynamics. This approach of the
group as a system is based on an analysis of groups considering the extent to which
they satisfy the principles that define the group as a system.
The first of these principles is the principle of totality. According to it, a system is
made of interdependent elements, which function as a unitary whole. Each component
of the system influences and is influenced by another component and any change in
one component involves changes in all the other components. This principle applies to
groups, since the persons constituting the group get involved in communication
relations, and performing a task involves the coordination and integration of individual
actions in such a manner that the goal be reached. The second principle refers to the
fact that the system's elements are not summative (the principle of non-summativity).
The system is a whole, and it is different from the sum of its component parts. In a
system, the relation of interdependence gives identity to the whole, and differs from
the identities of elements taken individually. The group has its own identity and
sometimes gets involved in types of behavior that its members wouldn't perform on
their own. The group behavior cannot be seen by means of analyzing each individual
behavior, but by observing the interaaions inside the group. The third principle refers
to the structure, function and evolution of the system. Any system has a structure, a
function and reveals a certain evolution (Ellis & Fisher, 1996).
The structural approach of the group refers to the analysis of the component parts

of the system. In the case of the group, the analysis of the structure implies identifying
the particularities of the group members. The group structure is analyzed on the
continuum homogeneity- heterogeneity. A group is homogenous if its members are
similar in' one or several aspects or personality traits, educational level, preoccupations
or cultural environment. On the contrary, a group is considered to be heterogeneous if
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its members differ on one or more of the mentioned dimensions. As a result of the
structural analysis, one can also specify the relations established between the group
members, for instance, the relations of role and status. Functional relations define the
group member's way of relating to each other. In a functional relation, it is not the
individual as a component that is important, but the actions he makes related to the
other group members.
The group is a social system by excellence, and social systems are open systems
(Katz & Kahn, 1978; Ellis & Fisher, 1996). An open system takes resources from its
environment and transforms them. The group as a system is in a permanent exchange
of resources with its external environment. It takes different kinds of resources from
the environment and transforms them into specific results. The group interacts with
the environment and cannot exist apart from it. Since the external environment is in a
continuous change and transformation, the group has to adjust to these changes
through a process of self- regulation or feedback. The feedback is defined as an
answer or reaction to a previous action. In a functional approach of the
communication process, the feedback is seen as an entire sequence of actions, and not
just a simple reaction to previous stimuli. Through self-regulation processes, the
stability and equilibrium of the system and its normal functioning are maintained. The
feedback is a sequence in a cycle of events, in which the outcome changes into input
modifying the functioning of the system. As it is, any change occurring during one
event will cause changes in all the following ones, and will suffer changes itself by the
feedback process (Katz & Kahn, 1978; Ellis & Fisher, 1996; Hinsz, Tindale & Volrath,

1997).

The evolution, the progress in social systems can only occur during the feedback
sequences. The groups are self-regulating systems. The group's processes influence
each other and determine specific consequences.
Formal group effectiveness
The effectiveness of formal groups in organizations has always been a subject that
raised the managers' interest. During different historical periods, managers, under the
impact of the legislative and political factors of their times. or ignoring them, have
tried all kind of methods to improve the performance of work-groups. Since the
declared purpose of an organization goes beyond the resources and abilities of its
members, its general effectiveness depends mostly on the performance of formal
groups. Sometimes the association of several persons in order to accomplish a task is
successful, other times it fails.
In order to have a general image on the effectiveness of formal groups, we shall
integrate the factors that can influence their performance in a comprehensive model.
Before going into that integration, we find it necessary to bring up the issue of
effectiveness in formal groups. When the formal group performs tasks with objective
Outcomes (e. g. devices, services, products. some form of knowledge) the group's
effectiveness can be assessed by using quantitative criteria (the number of devices
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produced). If we consider though the issue of effectiveness in an administrative group,
board of directors, technical department, we are faced with the difficulty of finding an
objective criterion to help us analyze the effectiveness of these groups. The results of
the activity of such groups are complex and often difficult to measure. The solutions
for problems, the decisions made, the plans, strategies and coordination procedures
are more difficult to be directly evaluated in a quantitative manner.
The field literature (Gladstein, 1984; Hackman, 1987; Michela, 1996; Griffin, OlearyKelly & Collins, 1998; Harrison & Shirom, 1999; Kreitner, Kiniki & Buelens, 1999) quotes
several categories of factors that influence the formal groups' performance. The first
category refers to those factors related to the organizational settings. The
organization's goals, the reward system, the available information, the training and
development strategies and the organizational culture can influence the performance
of the groups operating in the organization. A specific category of factors influencing
the performance of formal groups is represented by the particularities of the task the
group has to solve. The group's performance can also be influenced by factors related
to its structure and internal dynamics. The group's size and composition are by far the
most studied group characteristics in relation with its performance. The particularities
of the normative system, the leadership and the communication relations among the
group members are factors connected to the group's internal dynamics and that can
influence directly its performance. The availability of resources and the factors related
to the external support the group benefits of play an intermediate part in the formal

group's performance.
Resources available

Organizational context

Material resources
Technical resources
Informational resources

Organizational structure
Organizational aims
The reward systems
Training opportunities
Organizational culture

Group processes

Task characterisics

Effort and motivation

v-

Group characteristics
Group size
Group composition

=dif/

Coordination
Normative system
Cohesion
Conflict and consensus

GROUP
= PERFORMANCE

Strategies development
Planning and organizing

Group organization
Leadership

Group communication

Figure 1 An integrative input-process-output model of formal group performance (Gladstein,
1984: Hackman, 1987; Cherrington, 1994; Michela, 1996; Harrsion & Shirom. 1999; Kreitner,
Kiniki & Buelens, 1999)
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As it results from the model presented above, the most viable approach of group
performance is the processual one. A number of input variables are hence considered
(the organizational settings, the group's characteristics, the task characteristics as well
as the manner of organizing the group), variables that under the mediating influence
of resource availability determine the group processes, which in the end emerge in the
general group performance. As we have mentioned earlier, any system is made up of
elements found in interdependence and interaction. Analyzing from this perspective
the variables that the field literature points to as influencing the group performance.
only the structural variables and the one related to the group communication and its
organization as a whole can easily be reflected by the analogy. In other words, for a
formal group, the constituent elements are the group members, found in relations of
interdependence and interaction in order to accomplish a task or reach a common
goal.
Synthesizing the previously presented model, we can conclude that the group's
performance is the result of its interaction as a system with a number of external
variables. This situation leads though to the question: How can structurally similar
organizational groups that interact with the same external factors reach different

performances?
There is no need of experimental arguments to prove this aspect. Proofs resulting
from the systematic observations each of us does support this assumption. Each of us
might have asked the question: "What is different in two groups working different
shifts in a restaurant that lead to repeated reclamations only during those days in
which one of the groups is working?" It is easy to notice that some crews of the same
company of aerial transport get all the praises, while other only complaints.
We have systems with the same structure, interacting with the same external
variables, but that can generate different results. What does this systemic approach
lack, although it seems viable in studying formal groups?
Our answer to this question is collective representations. We shall detail this
answer in the following sections of this paper. Before arguing though the manner in
which collective representations can determine performance we shall detail the
approach of groups as social systems. In this regard, we shall describe the most
important results identified in the field literature with concern to the relation between
the structural elements of the group and its performance, and to the relation between
aspects regarding the group members' interaction and its performance, respectively.
As it results from the above-presented model, the most important structural
elements of the group that were studied in relation with its performance are size and

composition.

The impact of group composition on group effectiveness
The group's composition is a characteristic that was analyzed on the continuum
homogeneity-heterogeneity. A group is homogenous if its members are similar in one

or several aspects (sex. personality traits, educational level. preoccupations, ethnical or
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cultural background, skills and abilities). On the contrary, a group is considered to be
heterogeneous if its members are different with respect to one or more aspects
(Jackson, 1992, Cherrington, 1994). Hence, we can identify at least two dimensions on
which the group's composition is analyzed. The first dimension is the one of personal
attributes, such as demographic or personality traits variables, while the second one is
the one of the group members' skills and levels of competence.
Regarding the performance differences between the homogenous and
heterogeneous groups (when considering the personal attributes) the studies that
approached performance in non-cognitive tasks have proved that in organizations, a
homogenous group is more productive if its task is a simple one, cooperation is
necessary for performing the task, or if the group must perform a sequential task or to
perform quick actions. The performance of a group made up of persons with similar
attributes will be better in such cases because in such groups conflicts and opinion
divergences are infrequent and, cooperation is reached quickly because of the optimal
interactions between the group members. On the contrary, a group made up of
persons with dissimilar attributes will be more productive in situations with complex
tasks, that need an intense collective effort, each member assuming a different
responsibility, responsibilities that will sum up in the group's performance. A
heterogeneous group will also be more productive for the organization if the tasks
require a high level of creativity and must not be accomplished under time pressure
(Cherrington, 1994).
Speaking on the effectiveness of homogenous groups compared with
heterogeneous groups, without making a distinction regarding the degree of
complexity of the accomplished task, Jackson (1992) concludes that in general. groups
made up of people with similar personal attributes have a better performance than
heterogeneous groups both in tasks involving a high degree of interdependence
between the group members and in tasks involving a lower level of interdependence
(Jackson. 1992)
Regarding the demographical structure of groups (age and sex) there also are
studies underlining performance differences. In groups that are heterogeneous with
respect to age, absenteeism is for example higher than in homogenous groups. These
results have been explained as a result of the fact that in age-heterogeneous groups,
conflicting situations are more frequent. There are opinion, experience and expertise
divergences, which lead to creating tensed states that can in turn lead to the
demotivation of the group members and absenteeism (Pfefer, 1983, Wagner, 1984).
Sex-structure homogenous groups also register better performances than
heterogeneous ones. Synthesizing the researches on performance differences between
men and women, Wood (1987) shows that in general groups of men are more
efficient and have higher performances than groups of women. The differences have
been though explained by attributing different roles to the two types of groups

(Wood, 1987).

Relevant for the present paper are not only the impact of the group
composition on its general performance, but also on its performance in cognitive tasks.
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The most relevant results identified in the field literature are presented in the table 1.

Table 1 The impact of group composition on group performance in cognitive tasks
Task type

Personal attribute

Intellective
task -

Wood (1987) - there is a weak
support to indicate that mixed-

problemsolving task
where a
correct answer

sex groups have

is available

and the group

a

group members.

higher

Jackson (1992) group performance is
maximized when at least two members

performance than same-sex

-

groups.
Jackson (1992) - the

heterogeneous groups have
higher performance than

Abilities and skills
Lauglin (1980) - group performance is a
positive function of the average ability of

a

performance is homogeneous groups when
compared with attribute heterogeneity
this correct
increases the probability of the
answer.
group members to determine
the correct answer for the

have the ability to find the correct answer
for the problem.
Volkema & Gorman (1998) - the group
composition has a significant effect on
performance only in interaction with
problem formulation.
Devine (1999) - groups that are composed

of members having diverse cognitive
abilities do not have a higher performance
than homogeneous groups.

problem.

groups that are
composed of members with
dissimilar attributes (personality
traits, attitudes, training) are
more likely to be more creative
than heterogeneous groups,
because they bring different
perspectives to the task.

Shaw (1981), Jackson (1992) - when
working on complex problems

Decision-

Shaw (1981), Bettenhausen

making task -

(1991), Jackson (1992) -

Gruenfeld & al (1996) - compared with
groups whose members are strangers,

choosing one
alternative

heterogeneous groups have a
higher performance on
decision-making tasks than
homogeneous groups (the

groups of more familiar members have
higher decision effectiveness when the
information is distributed across group
members compared to groups whose

same argument of many
different perspectives on the
task is used to explain these

members are strangers.

Creative task

-

creative idea

generation.

that

is

considered to

be the best

from a set of
known
alternatives.

Jakson (1992)

results).

-

heterogeneous groups are more creative
and more effective compared with groups
which are composed of individuals with

similar abilities and skills.

Devine (1999) - group composition
pertaining to the member's cognitive ability
and the task knowledge is only moderately
related to decision effectiveness.
Devine & Philips (2000) - the diversity of
teams related to their member's cognitive
abilities is not related with their
effectiveness in decision-making tasks.
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One of the conclusions we can draw from analyzing the table above is that the
group composition influences its performance in cognitive tasks only in interaction
with a number of task particularities. Analyzing the results obtained in previous
studies, one cannot establish a direct relation to be applied universally to the group's
composition and its performance. It is though worth mentioning an aspect that
appears in most previous studies, that is, the fact that on certain conditions,
heterogeneous groups develop a wider and more complex perspective on the task than
homogenous groups. The most plausible explanation is the variety and diversity of
individual perspectives in heterogeneous groups. The more dissimilar the group
members, the more the group as a whole will form a more complex perspective on the
task. according to its members diversity of individual perspective.
Jackson, May and Whitney (1995) proposed a causal model that explains the
decisional effectiveness of formal groups through the interaction between the group's
composition and a number of other factors related to social and organizational
dynamics, as well as to the group members' particularities and interactions. The model
these authors proposed is presented in figure 2:
TEAM LEVEL
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DIVERSITY
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• Content

1

• Structu re
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•
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• Status and power
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.
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•

.

'

LONG-TERM
CONSEQUENCES

+1,

Task

• Relations

:

'

• Task

• Relations

1
'

Figure 2 A general causal model for teams decisional effectiveness (adapted from Jackson, May
& Withney, 1995)

The authors take the open-system perspective on the dynamic of formal groups
diversity. The analogy they establish is somewhat unexpected. They interpret the
concepts mentioned in the model as nodes in a complex multilevel network, nodes
that are interconnected through various relations. The authors' is an abstract analogy
concerning rather the relations between the concepts included in the model and not
necessarily the group itself as an open system. This way, the concepts are organized on
three levels (individual, interpersonal and team). The relational concepts (associated to
the social relations) are important both for establishing the team's goals and the
effective task performing. Hence, the manner in which the group members interact is
considered to be the basic level of analysis. Thus, the model discusses the impact of
social factors, organizational factors and factors related to the group's interaction with
the organization on the interactions established between the group members.
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According to the model, the general behavioral patterns that are learned in general
social interactions are also transferred to formal groups. This way, the attitudes and
types of behavior that are developed at macro-social level are transferred and can be
found in the interactions between the group members. Legislative and political factors
are another category of social factors reflected in the interactions between formal
group members in organizations. From the category of organizational factors, the
most important are the organizational culture and policies. So, the colleaive behavior
and the effective performance of formal groups depend on the organizational settings
in which these take place (Jackson, May and Whitney, 1995).
With regard to the effective composition of the group, the authors maintain the
distinction proposed by Jackson (1992) between the diversity referring to the personal
attributes of the group members and the demographical diversity. Though, this model
analyses more fully the groups' diversity from the perspective of personal attributes.
There are personal attributes related to performing the task and personal attributes
referring to establishing and maintaining interpersonal relations (Jackson. May &
Whitney, 1995).
Among the personal attributes involved in performing the task, the group
members' cognitive complexity and expertise carry the most weight. Tindale's (1993)
and Paese, Bieser & Tubs' (1993) studies have proved that a number of heuristic and
decisional biases identified at individual level are also present, sometimes more
pronounced at group level. This is explained through the fact that heuristics and biases
have a general character and hence are transmitted or even amplified during group
interactions. Hence, the greater the group members' diversity in respect to the
cognitive complexity, the more these biases are expected to be reduced or even
eliminated. On the other hand, if the group is made up of people having different
expertise areas, the group's effectiveness in the decisional process will be better
(Jackson, May & Whitney, 1995). This assumption has been contradicted by a number
of studies that have proved the fact that the members' abilities do not add up in a
general performance of the group.
Among the attributes related to the development and maintaining of interpersonal
relations, personal affiliation and self serving behavior are the most often quoted in
relation to the decisional process. These attributes are though determined by a number
of demographical variables such as age, ethnicity and sex. According to the authors,
demographic variables play an extremely important part in the groups' decisional
effectiveness because they influence the interactions between the group members by
means of relational attributes (Jackson, May & Whitney, 1995).
The analysis proposed by Jackson and his collaborators can therefore be summed
up in the following statement: the group's composition in interaction with a number

of variables related to the social and organizational settings determine the pattern of

interpersonal interactions between the group members and hence are directly
reflected in the group's decisional effectiveness.
The first relation of determination cited is the one between the group's
composition and the interactions established between its members. Previous studies
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prove that the group members' attitudes and behaviors are influenced by its
demographical structure (Pfeffer, 1983, Jackson, 1992). Referring to the dynamic of
interpersonal relations in groups having different compositions, we can state the fact
that communication relations and interactions among members of homogenous
groups (persons sharing similar attitudes and traits) are better compared with
interpersonal relations in heterogeneous groups. On the other hand, though, if
referring to task performing, as we have mentioned earlier, heterogeneous groups can
develop, due to their members' diversity, broader perspectives on the task they have to
perform. In most of the models addressing the formal groups' performance,
communication is a central process determining the group's effectiveness. Adequate
group communication determines a superior level of performance for that group.
From this perspective, taking into account only the relation between composition
and communicational processes, the group's performance lacI<s explicative plausibility.
Even if this relation includes the task's particularities as a moderating variable, the
situation does not get clear enough. This is especially due to a difficulty in establishing
a unitary taxonomy of the tasks that organizational groups perform. Some of the
taxonomies met in the field literature are based on the criterion of task complexity,
while other consider a number of different criteria, such as task finality or modalities of
achieving it.
In our opinion, this relation between composition, processes and group
performance is valid, but lacks a chain-ring: the cognitive collective representations. As
we shall argue in the following sections of this paper, these have a distributed
character and are tightly dependent on the processes and communication relations
established between the group members. These collective representations are the link
by means of which the communication interactions among the group members and
the task's particularities are related to determine the group's performance as a whole.
The impact of group size on group performance

Starting from the set definition of the group, according to which a group is "an
association of two or more persons reciprocally interacting in a complex manner, so
that each of the group members is influenced by the others and influences in turn all
the others", we can conclude that the group size can vary between two and another
number of persons, but it should always permit direct interaction between all the
group members (Radu, 1994).
Starting from De Visscher and Neculau's (2001) definition, which considers the
small group "as an assembly of five or more persons, gathered at the same place and
time, having the possibility to perceive each other, communicate and interact at
interpersonal and inter-group level, in a direct and reciprocal manner, sharing an
experience that is significant and durable enough to eventually start a process of
institution and to reach a certain character of entity", other limits of the small group
are established. According to this perspective, three types of groups can be
distinguished, based on quantitative membership: the small group, the large group
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and the vast group, although, as the author himself notices, "there is no objective
criterion to differentiate them" (De Visscher & Neculau, 2001).
The size of the group is an important factor influencing not only its performance in
an organization, but also other aspects of its existence.
A large number of members grants the group enough resources to approach a
multitude of situations and to solve relatively independent tasks. The larger the group,
the more complex the communicational processes and interactions between its
members, an aspect which often leads to the formalization of these communication
relations and the normalization of interactions between the group members.
Still, large groups have their disadvantages, because they favor absenteeism and
task escaping for some of the members. The feeling of anonymity and the low
cohesion in large groups are key elements of these problems (Latane, 1981; Prentice Dunn & Roberts, 1989). Because of the large number of possible interactions between
the group members, establishing informal social relations is rather favored over against
formal work relations. Hence, the group members are less satisfied with belonging to
such a group, get less involved in common group activities and are rather tempted to
develop relations with a smaller number of persons, thus fragmenting the group (Pinto
& Crow, 1982; Kerr, 1989).
It is often the case that subgroups are developed inside large groups, subgroups in
which the members interact more frequently than with the other group members.
These subgroups can have different influences, depending on the context in which
they develop. If, for example, the group has to perform a complex task, but the task
can be broken into several large sequences and subgroups are developed in relation to
these sequences, they can have a benefic effect on the group's performance. If though
these subgroups are developed independently of the group task and in contradiction
to the declared purpose of the organization, they can fragment the group and bring
down its performance.
In conclusion, even if large groups have superior resources and can perform
complex tasks, which offers them a higher potential of effectiveness, most of the
times, the problems and deficiencies of coordination, the demotivation, absenteeism
and fragmentation in informal groups impede the manifestation of this effectiveness
potential (Albanese & Van Fleet, 1985; Gooding & Wagner, 1985; Kerr, 1989; Levine &
Moreland, 1990).
Similarly to the group composition situation, its size is one of the independent
variables that determine the particularities of the interactions among the group
members. This premise is implicitly or explicitly present in all the researches that
approached the problem of the relation between the group's size and its performance.
The impact of group size on its performance in cognitive tasks has also been
explained through the communication relations determined by the group size. In some
of the studies (Holloman & Hendrik, 1971), a linear relation between the group size
and the correctness of its decision has been identified. This way, the decisions made by
groups have turned out to be generally more accurate and more correct in comparison
with the decisions made by individuals, and while in the case of groups formed of 3
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members the difference was significant at 0.05, for large groups it even reached 0.01.
The authors reveal a significant effect of the group's size on the members' interaction.
The effect isn't linear though. There is an optimal size of the group, when the
communication is the best. In medium size groups, the communication among the
group members is more accurate. According to these authors, the group's decision can
be conceptualized as an average of the abilities and the information that the group
members have. These attributes (information and abilities) are integrated by means of
the communication relations. The communication relations are in turn determined by
the group size. Therefore, the manner in which the group will integrate the individual
information and abilities in order to make a decision depends on the size of the group.
The group decision is hence a result of the social interactions among its members. In
very large groups, the amount of allotted time to presenting all the members'
preferences and opinions is proportionally reduced (the larger the group, the smaller
the average debate time allocated to each member) and hence the final decision will
not totally reflect all the group members' opinions. The communication network also
differs with the group size. In large groups, the communication networks established
among the group members are rather centralized, while in smaller groups the
communication networks have a decentralized character (Holloman &Hendrick, 1971).
In relation to the group decision, the number of alternative solutions the group
generates has been viewed as an indicator of the decisional effectiveness of groups.
The results of some of the studies that approached these problems support the
hypothesis according to which the size of the group is positively and significantly
associated to the number of alternative solutions the group considers during the
decisional process (Hackman & Vidmar, 1970; Godwin & Restle, 1974), while other
researches find this relation to be insignificant (Gibb, 1951). The relation between the
size of the group and the number of alternatives the group generates is apparently

mediated by the task particularities (Hare, 1981). Regarding though the time necessary
to make the decision, there is a larger consensus in the field literature, and that is that
in general, the length of the debates is directly proportional with the size of the group
(Hare, 1981)
More recent researches have studied the group size in relation with the interaction
of group members who communicate virtually (Hwang & Guynes, 1994). The results
mentioned by these authors support the fact that groups made up of a larger number
of persons produce a greater number of alternative solutions than smaller groups do,
but, at the same time, a sizeable group will ask for more time in order to reach its final
decision (Hwang & Guynes, 1994).
The same relation can be identified between the size of the group and its
performance and as well as between the composition of the group and performance.
While larger groups are expected to discuss a larger number of alternatives and
consider a higher amount of information in comparison with small groups, the
communication in large groups is often negatively affected, and the group members'
contribution of information and personal abilities to the final decision is limited. On
the other hand, the role of the mediating variable of the task in the relation between
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it though enough to identify a variable with
complex phenomenon as the relation between
the group size and its performance? We consider it is not.
In the approach we propose, the interaction among the group members (and
particularly the communication network established among them) is the medium
through which other variables, such as group composition, size, task particularities or
other variables related to the external environment are reflected in the group's final
decision. In the model of cognitive architecture we propose in section 1.2.3 of this
paper we shall argue that the particularities of the interactions established among the
group members determine the structuring of a distributed cognitive representation.
Hence, the structural variables we have discussed earlier (group size and composition)
will be related to the manner in which the group processes information. The analysis
of the group as a cognitive system is not purely cognitive. The group is different both
from individuals and artificial cognitive systems in respect of the manner of processing
information. Its structural particularities (size and composition) as well as the factors
related to the interaction among the group members, and the processes of social
influence that take place within it respectively, are aspects conferring it specificity from
that information processing perspective. This is why only an analysis that integrates
the conceptual apparatus of cognitive psychology with the dynamic of the group as a
social system would allow us to develop an integrative theoretical approach on the
manner in which the group performs cognitive tasks.
size and performance is acknowledged. Is

a mediating role so as to explain such

a

1.2 THE FORMAL GROUP AS A COGNITIVE SYSTEM
1.2.1 Why approaching groups as cognitive systems?

which the
of
content of three major social psychological journals (Journal
Experimental
Psychology, Journal of Personality and Social Psychology, Personality and Social
Psychology Bulletin) were reviewed over a period of twenty years (from 1973 to 1993).
They found out that interest in groups among social psychologists rose considerably
during the 19905. In 1993 more than 20% of the journal pages were devoted to work
on groups. The authors attributed those changes to scientific progress within social
psychology, especially the development of new and exciting theories about groups.
They suggested that the interest shown in groups is a reflection of paradigmatic
development, as the latest field interests in European approaches (social
categorization, the influence of minority) and the development of those group
approaches centered on social cognition (Moreland, Hoggs & Hains, 1994). Their study
proves that the researchers' interest in studying small groups is not due to the dynamic
of external factors (like moments of overgrowth in between-groups conflicts) but to
inner factors, conneaed to the paradigmatic dynamic. The reason why researchers
have shown an increased interest in groups lies in the advancement caused by
In 1994 Moreland, Hogg and Hains conducted an archival study in
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cognitive psychology applications in social psychology. The hypothesis according to
which groups process relevant and available information to solve intellectual tasks in
the same manner as individuals, is a recurrent one in the field literature. Our first
argument in favor of approaching groups as cognitive systems is therefore the rich
ground provided by the application of cognitive psychology's conceptual and
methodological apparatus to the study of small groups.
A second reason for our approach lies in the observation that nowadays it is groups
rather than individuals that make major and long-term decisions. Actually, in this
informational era, groups perform intellectual and cognitive tasks more than of any
other kind (Hinsz, 1990; Hinsz, Tindale & Vollrath, 1997). A relevant research to
support this argument was conducted by Finnegan and O'Mahony (1996). They
investigated the nature and the extent of group decision-making in 100 Irish
organizations. 95% of the companies involved in their study were engaged in different
form of group decision-making and the majority of these companies used groups for
between 30% and 60% of their tactical and strategic decisions. Most frequently the
groups were used for policy making, organizational activities coordination as well as
for controlling organizational activities (Finegan & O'Mahony, 1996).
Our third argument is an important discovery made in cognitive psychology, in
connexionism, more specifically, a discovery that proves that in neural networks,
knowledge can be stored rather in the connections between the network's units than
in the units themselves (McCIelland & Rumelhart, 1986; Li & Spiegel, 1992; Tryon,
1999). Hence cognitive representations can be conceptualized as connections plus
weights put on them rather than on entities (units). It is the same with group mental
representations. The group members share different types of knowledge and create
thereby a shared mental model, a model depending rather on the particularities of the
interactions among the group members than on the members themselves. The
processing of information in groups involves activities that occur within as well as
among the minds of group members (Weick & Roberts, 1993; Hinsz, Tindale &
Vollrath, 1997).
The paradigmatic developments in social psychology, the greatest extent to which
formal groups must perform cognitive tasks in the present organizational context, and
the possibility that knowledge be stored in models of connections and interactions led
us to consider that approaching groups in a cognitive manner (as information
processing systems) is not only rightful but also desirable in order to develop viable
applications in organizational change and development.
1.2.2 Cognitive perspectives on formal groups: a brief review of the literature

Over the last 12 years, groups and their cognitive requirements have received an
increasing amount of attention from the scientific community. Particularly the inquires
into the group shared mental model, the transactive memory model and the
conceptualization of groups as cognitive systems are of interest. The shared mental
model refers to the group member's shared representation of tasks, equipment,
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working relationships and situations and has been invoked as an explanatory
mechanism for team effectiveness (Cannon-Bowers, Salas & Converse, 1993). The
transactive memory model's main assumption is that memory is a social phenomenon
and group members use each other as an external memory system in order to achieve
high standards of performance (Wegner, Erber & Raymond, 1991). In the next section
we shall present a brief review of the literature on the group shared mental model, the
transactive memory model as well as a critical review of the cognitive architecture for
groups introduced by Hinsz, Tindale and Volrath (1997).
The Team Shared Mental Model
The term "group shared mental model" has only recently appeared in the field
literature, and began to spread only during the last decade of the former century,
especially because of the researches of Cannon-Bowers, Salas and Orasanu, since 1991
on. The mental model describes the way individuals represent knowledge about their

environment, particularly about their interaction with other systems from the
environment (Hanisch, Kramer & Hulin, 1991). According to Rouse and Morris (1986),
the mental model is "a mechanism whereby humans generate descriptions of system
purpose and explanations of system functioning and observed system states, and
predictions of future system states" (Rouse & Morris, 1986, p. 360). In other words,
the mental model allows people to predia and explain system behavior, it helps them
understand the relationship between system components and events (Williams, Hollan

& Stevens, 1983) and is a source of people's expectations (Wickens, 1984). Some
scholars argued that mental models are part of the working memory and consist of the
aaivated knowledge about different systems, environment or task demands (Wilson &
Rutherford, 1989). Some other scholars argued that mental models are part of the
long-term memory and are permanently changed due to the interaction between the
individual and the task and also due to the new information selected and processed
from the environment (Bainbridge, 1991). Johnson-Laird (1983) assumes that mental
models are working reflections of the external world in the mind of individuals, which
enable people to draw inferences and make predictions, to understand phenomena, to
decide, to control system expectation and to experience events vicariously (JohnsonLaird, 1983).
The concept of shared mental model refers to the way in which group members
share a common understanding of the group's task, group's environment and group's
identity. In other words, the group's shared mental model designate the way in which
the knowledge the group members can operate with is represented and organized
(how knowledge representations are shared across the members of the group)
(Orasanu, 1990; Cannon-Bowers, Salas & Converse, 1993; Cannon-Bowers & Salas,
1998; Cannon-Bowers & Salas, 2001). According to Mohamed and Dumville (2001),
"team mental models are team members' shared, organized understanding and
mental representation of knowledge about key elements of the team's relevant
environment" (Mohamed & Dumville, 2001, p.90; also Mohammed, Klimoski &
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Rentsch, 2000). The general shared mental model thesis states that in order to work
together successfully, group members must perceive, encode, store and retrieve
information in similar ways. These researches on shared mental models have followed
an individualistic approach to small groups. They focused on the degree of overlapping
between the mental models of group members. Groups can develop knowledge, skills
and attitudes associated to the task (TASKWORK) and related to the team
(TEAMWORK) (Cannon-Bowers & Salas, 1998; Cannon-Bowers & Salas, 2001;
Mohamed, Klimoski & Rentsch, 2000).
Stout, Cannon-Bowers and Salas (1996) proposed a theoretical framework
regarding the group shared mental model (figure 3). According to them, for a group
to be effective, the group's shared mental model must contain specific knowledge,
skms and attitudes. Regarding team know/edge requirements, the most important
ones are: knowledge of teammate characteristics, strategy associations, shared task
models, knowledge of team interaction patterns and task sequencing. The main skills
requirements for a group to perform well are: adaptability, shared situational
awareness, mutual performance monitoring, communication, decision making,
interpersonal skills, team leadership, assertiveness, and conflict management skills.
Regarding the attitude requirements, for a group to perform effectively, the following
attitudes are needed: collective efficacy, shared vision, team cohesion, mutual trust,
collective orientation and importance of teamwork.
Stout, Cannon-Bowers and Salas (1996) proposed a general theoretical framework
for the development of the shared mental model. This model is presented in figure 3.

Dynamic task environment cognitions mental model

Pre-performance mental model

Knowledge

Problem representation
TEAM
Memb.A + Memb.B + Memb.C A PERFORMANCE
Knowlegde

Expectations

t
Attitudes

Skills

Figure 3 A model of shared cognition (Stout, Cannon-Bowers & Salas, 1996; Blickensderfer,
Cannon-Bowers & Salas, 2000)

The conceptual model is composed of two major elements: knowledge, attitudes
and skills existing prior to task accomplishment and knowledge that develops during

the execution of the task. According to the authors, the pre-task mental model refers
to long-term memory representations that each of the group members carries into the
task performance. The main assumption of the model is that group members must
share the same representations of the group's goal and objectives, about roles and
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responsibilities needed to accomplish the group's task. All specific knowledge, skills,
and attitudes shared in pre-task sequence develop during the task accomplishment.
The knowledge regarding the task is dynamically interpreted and influenced by the
pre-task existing knowledge and by the appropriate team processes (cohesion,
satisfaction, efficacy, conflict management) (Cannon-Bowers, Tannenbaum, Salas &
Volpe, 1995; Stout, Cannon-Bowers & Salas, 1996; Cannon-Bowers & Salas, 1998;
Cannon-Bowers & Salas, 2001).
There is no single mental model that must be shared among group members.
Mohammed, Klimoski and Rentsch (2000) identify in a study four fields in relation to
which the concept of shared mental model has been studied. The first one concerns

the representations of the knowledge related to the equipment and technology the
group uses in order to complete their tasks (equipment-related representations). The
second concerns the way in which the group members represent their tasks, the taskrelated goals and strategies they establish, and the way they evaluate the completion
of specific actions (representations related to task particularities). The third one refers
to the group members' representations of group identity, the abilities and skills they
have in order to reach their common goals and objectives, roles and responsibilities,
the interaction patterns between group members, the information flow and group
communication channels and also the available information sources (group identity
representations). Finally, the fourth field points to the way the group members
represent the interactions between them and teamwork (group members knowledge,
skills, attitudes, strength and weaknesses) (Mohammed, Klimoski & Rentsch, 2000).
The development of a shared mental model is determined by four categories of
factors.

The external factors originate in the environment the group is surrounded by

(such factors are the ones of juridical nature or the group's external challenges).
Organizationa/ factors include the reward system and other particularities of the
organizational policies. The internal factors, such as the perceived self-efficacy and the
task characteristics, depend on the group itself and can influence the way knowledge
is represented. The last category of factors refers to individual characteristics, such as
the personality traits of the group members (Kraiger & Wentzel, 1997).
A number of studies have related the shared mental model to the group's general
performance (Orasanu, 1990; Rouse, Cannon-Bowers & Salas, 1992; Cannon-Bowers,
1993; Klimoski & Mohamed, 1994; Kraiger & Wenzel, 1997;
& Rentsch, 2000; Mathieu & al., 2000; Ensley & Pearce, 2001;
Klimoski
Mohammed,
Mohamed & Dumville, 2001; Cannon-Bowers & Salas, 2001). These studies have
proved that there is a clear relation between the group's shared mental model and its
performance. Mathieu and his colleagues studied the influence of shared mental
models on the performance of 56 two-person teams in flight simulation. They assumed
first that in order to be effective a team must share at least two types of shared mental
models. First of all, they must share the knowledge regarding the team functioning
(TEAMWORK) and secondly they must share the knowledge regarding the task
(TASKWORK). The distinction is similar with the one proposed by Cannon-Bowers and
Salas & Converse,

Salas (1998 and 2001). Performing multiple regression analysis for repeated measures
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and using the teamwork and taskwork constructs as independent variables and team
process and performance as dependent variables, they proved that the similarity of
knowledge structures between two team members could predict the quality of team
processes and team performance (figure 4) (Mathieu & al., 2000).
Team mental
model
convergence
(TEAMWORK)

26*

Team
process

Task mental
model

.49*

Team
I performance

31*

convergence
(TASKWORK)
Figure 4 The model tested by Mathieu & al. (2000): the influence of team shared mental model
on group processes and performance (11 scores are added to the model).

If the knowledge related to the task the group has to complete is clearly structured
(Mohamed & Dumville, 2001) and furthermore, if it is associated with shared strong
beliefs of self-efficacy (Gibson, 1999), then the group performance is positively
influenced. To conclude, structuring a shared mental model is an antecedent of a
group's high performance in different tasks. The group's shared mental model is one
of the factors that can explain the performance differences that occur between groups.
Researches have also related the concept of mental model to the way group
members complete a cognitive task, particularly a decisional one (Walsh, Henderson, &
Deighton, 1988; Wellens, 1993; Robertson & Endsley, 1997). Other researches
established that the degree and way the shared representations are structured
correlates with the extent to which a decisional situation is understood. In other
words, a relation has been established between the general way in which knowledge is
represented in groups and the way the group processes and structures information
related to a specific situation.
Considering these studies, we can conclude that there are two main streams in
studying group shared mental models (figure 5). The first one assumes a direct relation
between the way group members represent and structure their knowledge and the
group's general performance. Accordingly, they postulate a straight determination
between the ways group members represent and structure task-related knowledge and
the group's general performance. The other stream discusses the impaa of the ways of
representing and structuring information in the group's shared mental model on its
processing of information in decisional and problem solving tasks.
In order to integrate the diverse approaches and results, which concern the
development of the shared mental model at group level, we propose a model that
combines coherently all the factors involved. The model is presented in figure 5.
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Figure 5 An integrative model of previous research on group shared mental models

According to this model, the group members develop a shared understanding of
the task (taskwork) and of the manner of working within group (teamwork). The
development of this shared mental model is influenced by several internal and external
factors. The shared mental model is then reflected, through the group processes,
either in the group's general performance or in the group's effectiveness in cognitive
tasks. Based on this integrated model we shall discuss more thoroughly the concepts
of teamwork and taskwork as it follows.
Teamwork
Scholars have frequently explained the effectiveness of different groups using the
concept of teamwork. Teamwork is a general concept that has been used in many
contexts. Some scholars use this term to define coordination and communication
among team members (Steven & Campion, 1994; Costlow, 2001). Others use it to
define the act of being in a group, performing as an entity and having a collective
performance (Boaden & Leaviss, 2000; Voight & Callaghan, 2001). On the other side,
some researchers argued that teamwork is not only a group process, but also an
individual responsibility and skill (Avery, 2002). In the last years, the teamwork concept
was even used to designate the organizational focus on the communication
technologies and software tools in order to communicate more effectively within the
organization and deliver products in record time (Keenan, Ante, Elgin & Hamm, 2002).
As described in the shared mental models, teamwork is a multi-faced construct and it
consists of a variety of factors and behavioral patterns that can influence the
functioning of an interdependent work group (Stevens & Campion, 1994; CannonBowers, Tannenbaum, Salas, & Volpe, 1995; Mcintyre & Salas, 1995; Dickinson &
Mcintyre, 1997; Eby, Meade, Parisi & Douthitt, 1999; Paris, Salas, Cannon-Bowers,
2000). Reviewing the literature on teamwork with a special interest in those papers
treating of the relationship between teamwork and group effectiveness (38 studies),
we identified seven facets of teamwork, which are: cohesion, communication,
coordination, planning and organizing, satisfaction, conflict management and selfefficacy. In table 2 we present a qualitative meta-analysis of the studies approaching
teamwork dimensions. Even if the teamwork construct is composed of so many
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dimensions, its global unitary nature has been repeatedly demonstrated (CannonBowers, Tannenbaum, Salas, & Volpe, 1995; Eby, Meade, Parisi & Douthitt, 1999; Paris,
Salas, Cannon-Bowers, 2000).
The dimension most frequently cited in the scientific literature is cohesion.
Cohesion has been considered to be the most important small group variable and one
of the basic factors affecting small group processes and performance in a wide area of
tasks (Gully & Devine, 1995; Anderson & Mattew, 1999; Chin & Salisbury, 1999; Carless
& De Paola, 2000; Carron & Brawley, 2000). Cohesion is a "dynamic process that is
reflected in the tendency for a group to stick together and remain united in the pursuit
of its instrumental objectives and/or for the satisfaction of members' affective needs"
the degree to which the
(Carron & Brawley, 2000). In other words, cohesion refers to
each other and
group members are devoted to the group's goals and objectives, trust
studies
in
different
used
terms
Other
(see table
actually feel they belong to the group.

2) to designate the group cohesion are: bonding among team interpersonal relations,
belief in the importance of teamwork, team unity and collective (team) orientation.
Table 2 Group cohesion as teamwork dimension

Teamwork

Dimension description

dimension
Cohesion

Cohesion refers to the

Dimension from other studies that satisfies
the dimension description
Bonding among team interpersonal relations

degree to which the
group members are

(Cannon-Bowers, Tannenbaum, Salas, & Volpe,

devoted to the group's
goals and objectives, trust

Cohesion (Evans & Dion, 1991; Mullen & Coper,
1994; Gully & Devine, 1995; Cannon-Bowers &
Salas, 1998; Chin & Salisbury, 1999; Anderson &

each other and actually
feel they belong to the

group.

1995);

Mattew, 1999; Blickensderfer, Cannon-Bowers,
Salas & Baker, 2000, Carless & De Paola, 2000;

Carron & Brawley, 2000);

Belief in the importance of teamwork
(Gregorich Helmreich & Wilhelm, 1990);
Team unity (Hallam & Campbell, 1997)
Collective (team) orientation (Driskell and
Salas 1992: Dickinson & Mcintyre, 1997);

Another dimension frequently cited in the scientific literature is satisfaction with
the group's outcomes and group's experiences. Satisfaction is closely related to other
dimensions affecting group process and performance (group cohesion, conflict
management in groups and group communication) (Farmer & Roth, 1998; Sally &
DePaola, 2000; Carron & Brawley, 2000). Satisfaction reflects the emotional support
the group has provided for its members, the honesty with which the members have
relations
expressed their emotions and feelings and the quality of interpersonal
used
terms
Other
Roth,
&
1998).
Farmer
1994;
established in the group (Cherrington,
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in literature (see table 3) for group satisfaction are: team morale, team spirit and
morale and group motivational functions.
Table 3 Group satisfaction as teamwork dimension

Teamwork
dimension
Satisfaction

Dimension description
Satisfaction reflects the
emotional and instrumental
support the group has provided

for its members, the honesty
with which the members have
expressed their emotions and
feelings with, and the quality of
interpersonal relations
established in the group.

Dimension from other studies that
satisfies the dimension description
Team morale (Russell-Smith, 1979)
Team spirit and morale (Baker &
Salas.1992);

Motivational functions (Fleishman &
Zaccaro, 1992)

Satisfaction (Cherrington, 1994; Hallam &
Campbell, 1997; Farmer & Roth, 1998;
Sally & DePaola, 2000; Carron & Brawley,

2000).

More recently, scholars have begun to investigate the relationship between group
efficacy beliefs and group performance. Group efficacy can be defined as a group
perceived capability to perform a specific task (Campion, Medsker & Higgs, 1993;
Lindsley, Brass & Thomas, 1995; Gibson, 1999; Gibson, Randel & Earley, 2000; Seijts,
Latham, Whyte & Rotman, 2000). In other words, group efficacy consists of the
group's members shared beliefs regarding the group's possibility to organize and
execute the course of action in order to achieve the group's goals and objectives (Lee &
Bobko, 1994; Bandura, 1997; Seijts, Latham, Whyte & Rotman, 2000; Alper, Tjosvold,
& Law, 2000; Gully, Incalcaterra, Joshi & Beaubien, 2002). The studies that dealt with
group self-efficacy are presented in table 4.
Table 4 Group self-efficacy as teamwork dimension

Teamwork
dimension

Dimension

Self-efficacy

Group efficacy
consists of the group's

description

members shared
beliefs regarding the

Dimension from other studies that satisfies
the dimension description
Group members' shared self-efficacy beliefs
(Campion, Medsker & Higgs. 1993; Lee & Bobko,
1994 Lindsley, Brass & Thomas, 1995; Bandura,

1997; Cannon-Bowers & Salas. 1998; Gibson,
1999, Gibson, Randel & Earley, 2000;

group's capability to
organize and execute
the course of action in

Blickensderfer, Cannon-Bowers, Salas & Baker,
2000; Alper, Tjosvold & Kenneth. 2000; Seijts,

order to achieve the

Latham, Whyte & Rotman, 2000; Gully & al.,

group's goals and

2002)

objectives.

Potency (Shea & Guzzo. 1987; Guzzo, Yost,
Cambpbell& Shea, 1993; Guzzo & Salas,. 1994;

Gully & al., 2002)
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Planning and organizing is a process of "structuring the task, allocating
responsibilities, setting goals and developing a strategy" (Eby, Meade, Parisi &
Douthitt, 1999). In other words, planning and organizing refers to dividing the general
task in sub-tasks and distributing them among the group members, to developing a
specific strategy of approaching the task, and to clarifying the goals and general
objectives of the group (Fleishman & Zaccaro, 1992; Cannon-Bowers, Salas & Converse,

1993; Stevens & Campion, 1994; Eby, Meade, Parisi & Douthitt, 1999). Planning and
organizing activities in formal groups are also designated by the following terms (as

presented in table 5). adapting to novel and unpredictable situations (flexibility),
orienting functions, resource distribution functions, timing functions, procedure
monitoring, motivational functions (performance norms, task orientation), monitoring
functions
(for team and individual activities), goal setting and performance
management (planning and task coordination), performance and team goal
monitoring, team orientation, monitoring team members' performance, performance
monitoring and feedback, leadership and team management, shared task awareness.
Table 5 Group planning and organizing as teamwork dimensions

Teamwork
dimension
Planning and

organizing

Dimension description
Planning and organizing
refers to dividing the

general task in sub-tasks

and distributing them
among the group members,
to developing a specific
strategy of approaching the
task and to clarifying the

Dimension from other studies that satisfies
the dimension description
Adapting to novel and unpredictable
situations (flexibility) (Prince & Salas, 1993)
Orienting functions; resource distribution
functions; timing functions; procedure
monitoring; motivational functions
(performance norms, task orientation);

monitoring functions (for team and
individual activities) (Fleishman & Zaccaro,

goals and general

1992);

objectives of the group.

Goal setting and performance
management (planning and task
coordination) (Stevens & Campion. 1994);
Performance and team goal monitoring
(Mcintyre & Salas, 1995);
Team orientation, monitoring team

members' performance, leadership
(Dickinson & Mcintyre. 1997);
Performance monitoring and feedback.
leadership and team management. shared
task awareness (Cannon-Bowers,
Tannenbaum, Salas, & Volpe, 1995);
Planning and organizing, (Cannon-Bowers,
Salas & Converse, 1993; Stevens & Campion,

1994; Eby. Meade, Parisi & Douthitt, 1999).
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Coordination and collaboration designates the process of integration of the group
members' individual contributions to the task accomplishment. Coordination implies
"working independently to reach task completion, sharing information and effort,
cooperating among group members" (Eby, Meade, Parisi & Douthitt, 1999).
Coordination is reflected in the synchronization of the group members' actions and the
progressive evaluation of the way in which these specific activities are being done
(Fleishmann & Zaccaro, 1992; Baker & Salas, 1992; Cannon-Bowers, Salas & Converse,
1994; Stevens & Campion, 1994; Eby, Meade, Parisi & Douthitt, 1999). Collaboration
allows team members to execute their activities in a timely and integrated manner in
order to develop optimal working relations among them and work together as a unit
(group or team) (Finnegan & O'Mahony, 1996). Other terms designating the same

constructs we defined above are. implicit or explicit coordination activities, mutual
performance monitoring, backup behavior (performing self correction) cooperation,
response coordination functions, collaborative problem solving, shared situational
awareness, giving and accepting suggestion and criticism (see also table 6).
Table 6 Group coordination and collaboration as teamwork dimensions

Teamwork
dimension
Coordination

description
Coordination and

Dimension from other studies that satisfies the
dimension description
Implicit or explicit coordination activities

and

collaboration are

(Kleinman

collaboration

reflected in the

Mutual performance monitoring (Hackman 1990);

synchronization of
the group members'
actions and the

Coordination (Baker & Salas, 1992; Cannon-Bowers,
Tannenbaum, Salas & Volpe, 1995; Finnegan &
O'Mahony, 1996; Dickinson & Mcintyre, 1997;

Dimension

&

Serfaty 1989);

progressive

Hallam & Campbell, 1997);

evaluation of the
way in which these
specific activities are

Backup behavior (performing self correction)
(Mcintyre & Salas, 1995; Dickinson & Mcintyre,

being integrated in

Cooperation (Baker & Salas, 1992; Finnegan &
O'Mahony, 1996);
Response coordination functions (Fleishman &

order to develop
working relations
among group
members so they
operate as

a

group.

1997);

Zaccaro, 1992);

Collaborative problem solving (Stevens &
Campion, 1994; Finnegan & O'Mahony, 1996);
Tacit coordination versus explicit coordination

(Wittenbaum, Vaughan & Stasser, 1998);
Shared situational awareness (Cannon-Bowers,
Tannenbaum, Salas, & Volpe, 1995);

Giving and accepting suggestion and criticism
(Baker & Salas, 1992);

Coordination (Cannon-Bowers, Salas & Converse,
1994; Eby, Meade, Parisi & Douthitt, 1999).
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Group communication refers to the process of giving and receiving feedback
among group members. Communication comes out as one of the most important
components of teamwork processes as it points to the active exchange of information
within a group. Group communication is a process that links other components of
teamwork. Planning, organizing and coordinating group activities are all accomplished
by means of group communication. Also, group cohesion, group satisfaction and
group efficacy are enhanced by an effective group communication (Baker & Salas,
1992; Stevens & Campion, 1994; Mcintyre & Salas, 1995; Dickinson & Mcintyre, 1997;
Hallam & Campbell, 1997; Eby, Meade, Parisi & Douthitt, 1999). Other terms used in
the literature to designate group communication are presented in table 7.
Table 7 Group communication as teamwork dimension

Teamwork
dimension
Communication

Dimension description
Communication refers to
the process of giving and
receiving adequate
feedback among group
members and also to the
transfer of information

Dimension from other studies that
satisfies the dimension description
Communication (Baker & Salas, 1992;
Stevens & Campion, 1994; Mcintyre & Salas,
1995; Finnegan & O'Mahony, 1996;
Dickinson & Mcintyre, 1997; EbK Meade,

accomplishing the group

Parisi & Douthitt, 1999);
Closed-loop communication (CannonBowers, Tannenbaum, Salas, & Volpe, 1995);
Displaying effective feedback (Mcintyre &
Salas, 1995; Dickinson & Mcintyre, 1997;

task.

Hallam

among the group
members involved in

& Campbell, 1997)

Conflict within small groups can be defined "as incompatible activities, where one
person is interfering, obstructing, or in other ways making the behavior of another
group member less effective" (Alper, Tjosvold & Law, 2000). The way groups manage
internal conflicts can be an important factor influencing group performance. Groups
that rely on cooperative approaches to solve the conflicts and display effective group
communication also develop high levels of performance (Farmer & Roth, 1998;
Anderson & Martin, 1999; Alper, Tjosvold & Law, 2000). We present in table 8 the
studies that dealt with the management of conflict in small groups.
Table 8 Group conflict management as teamwork dimension

Teamwork
dimension
Conflict
management

Dimension description

Dimension from other studies that satisfies
the dimension description

Conflict management refers
to solving the conflicts
between group members.

Conflict management (Stevens & Campion.

relieving interpersonal
tension and controlling
hostility within the group.
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1994; Farmer & Roth. 1998, Anderson &
Martin, 1999; Ebi Meade, Parisi & Douthitt,
1999; Alper, Tjosvold & Law, 2000);
Conflict resolution (Fleishman & Zaccaro.
1992).
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Taskvvork

almost all the studies on group
mental models, is the identification and evaluation of the shared mental models
related to the task (taskwork). Mohammed et al. (2000), Langan-Fox et al. (2000) and
Coke et al. (2000), analyzed in three archive studies different techniques of identifying
and evaluating of the task related knowledge that the groups operate with. The most
frequent techniques found in the field literature were the interview, the analysis of
verbal protocols of group debates, participative observation in cognitive tasks
completion, the cards-sorting technique, the multidimensional scaling and the
cognitive maps. The first three of them are identification techniques, while the others
are techniques of representing and evaluating the knowledge the group operates with
(Schvaneveldt, 1990; Mohammed, Klimoski & Rentsch, 2000; Langan-Fox, Code &

One of the most important

issues signaled in

Langfield-Smith, 2000; Cooke, Salas, Cannon-Bowers & Stout, 2000).
One of the most frequently used techniques in identifying the representations the
group operates with is the interview. Having several degrees of structuring, the
interview bears the advantage of making it possible to identify all the representations
that can be verbally expressed, and of giving the opportunity to pose supplementary
questions that would complete and structure the missing parts. But the main
advantage is the possibility of applying it in groups, thus allowing the identification of
the shared mental model (Cavaleri & Sterman, 1997; Langan-Fox, Code & LangfieldSmith, 2000; Mohammed, Klimoski & Rentsch, 2000).
Another way of identifying the way the group represents its knowledge is the
analysis of verbal protocols. The group's discussions are recorded during the decisional
process, and the transcripts are analyzed afterwards. This analysis leads to identifying
sets of production rules. decisional algorithms and trees. In order to correct the
possible biases it is necessary to either analyze several decisional tasks or to use more
verbal protocols. This technique is useful especially in the case of less structured
decisional tasks, but it remains more difficult to accomplish and sometimes leads to
hard-to-structure results (Lagan-Fox, Code & Langfield-Smith, 2000; Cooke, Salas,
Cannon-Bowers & Stout, 2000). The content analysis is a technique by means of which
a text (produced during an interview or the transcripts of verbal protocols) can be
scanned in order to identify the main concepts and the connections among them.
These connections can be shaped graphically (Weber, 1985; Gotschalk, 1995).
The card-sorting technique is based on three principles of categorizations taken
from cognitive psychology. The first one refers to the probabilistic character of
categorization. It states that some elements of a category are more representative than
others. The second one concerns the contextual character of categorization, while the
third assumes that categorial relations are based on the analysis of those traits
regarded as representative for the category. The technique requires the subjects to
place the concepts written on cards in such a manner that the topographic distance
between them would be representative for their similarity. The subjects are then asked
to explain their choices. These explanations are recorded and then integrated with the
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final structure that resulted from placing the cards (VonHecker, 1997; Lagan-Fox, Code
& Langfield-Smith, 2000).
Multidimensional scaling consists of the application of a set of geometrical models
that permits the representation of knowledge similarity in a topographical manner. As
a result of multidimensional scaling, the knowledge structures are represented in an ndimensioned space, whose dimensions are assumed to be continuous. The results
consist of the computation of the degree of similarity between different pairs of
concepts. They appear as topographical relations among pieces of knowledge situated
within these dimensions. The smaller the distance between two such contents in this
geometrical representation, the higher the similarity between them. This method also
leads to finding out the number of dimensions used by the cognitive system in order
to organize and categorize stimuli (Carroll & Arabie, 1980; Davison, 1983; Mohammed,
Klimoski & Rentsch, 2000; Langan-Fox, Code & Langfield-Smith, 2000; Cooke, Salas,
Cannon-Bowers & Stout, 2000).
Cognitive maps are graphical representations reflecting both the cognitive contents
and the structure and relations between these contents. The term "cognitive map" has
several meanings, since cognitive contents can be related through several types of
connections. Two or more cognitive contents can be connected either by causal
determination (we then talk about causal cognitive maps, one of the most used
techniques of knowledge formalization in organizational psychology) or by using the
similarity, proximity, generality or contingency criteria (conceptual maps). The methods
of identifying the contents that will be organized in cognitive maps are interviewing
the subjects or applying structured questionnaires, and post-hoc analysis of data
obtained from verbal protocols or other types of written documents (Axelrod, 1976;
Swan, 1995; Mohammed, Klimoski & Rentsch, 2000; Langan-Fox, Code & LangfieldSmith, 2000; Cooke, Salas, Cannon-Bowers & Stout, 2000). Concept mapping is a
particular kind of cognitive maps. The technique of concept mapping consists in the
application of statistical algorithms in order to compare pairs of concepts. The results
of these comparisons appear as networks in which concepts are represented as nodes
and the way they are related appears as differently weighted connections. This
technique leads to identifying the conceptual representations the groups operate with.
Concept mapping can use cards sorting as an elicitation technique in order to identify
the relation between concepts. Another kind of cognitive map can be obtained from
causal mapping. The technique consists in indicating the causal influences that can
exist between pairs of different concepts (Schvaneveldt, 1990; Mohammed, Klimoski &
Rentsch, 2000; Langan-Fox, Code & Langfield-Smith, 2000; Cooke, Salas, CannonBowers & Stout, 2000).
In spite of being the most developed cognitive approach of formal groups, the
shared mental model has at least two limitations.
First, the shared mental model is an individualistic approach and consequently
studies the group as a sum of individuals. The group's shared mental model is
obtained from a statistical integration of the individual answers. For taskwork.
according to the conceptual mapping technique concepts are compared in pairs by
38

Chapter 1-A COGNITIVE APPROACH TO FORMAL GROUPS

each of the group members and then the results are integrated through statistical
methods (Mohamed & al, 2000; Langan-Fox & al, 2000). For teamwork, each of the
group members evaluates the teamwork and then these individual evaluations are
statistically aggregated dimensions -(Gibson, 1999; Eby, Meade, Parisi & Douthitt,
1999). By approaching the group from this individualistic perspective, the shared
mental model loses sight of the very essence of group functioning that is the collective
behavior resulted from the social interaction among the group members.
Second, the shared mental model approach is very narrow, addressing only some
aspects of the relation between the group memory systems and group performance.
The shared mental model was developed basically to explain the performance
differences between teams when the main indicator of team performance is the length
of time needed to accomplish the task. Analyzing the situations where the speed of
task accomplishment is implicitly or explicitly the main indicator for team performance,
we can easily conclude that a shared understanding of the task and the teamwork
across group members is a good predictor of team performance. In actual
organizational settings the length of time needed for task accomplishment is not
always the main indicator of team performance. That is why the shared mental model
is rather a local model than a model, which generally explains the performance of
formal groups in cognitive tasks.
In some situations it is possible to predict the group performance by using a formal
algorithm (as Davis (1973) has proved in his social decision scheme model) and
particularly a statistical aggregation method. The social interactions among group
members are yet too complex, dynamic and sometimes unstructured. This is why it is
difficult to find a general algorithm in order to formalize these interactions. It is also
possible for certain team tasks to predict the team performance by using the degree in
which the group members share a certain body of knowledge, but such a model is
rather local than general in explaining team performance.
In our opinion, formal groups can develop, store and use collective representations.
The way knowledge is represented in a group, as a whole is the main factor that can
explain the group's performance. Unlike in the shared mental model, we assume that
the collective representation is a result of group processes. In order to identify those
collective representations one has to analyze the social interactions among the group
members. We shall present in the next sections of our paper a modified version of the
conceptual mapping technique that allows us to identify and study the collective
conceptual representations of the group. Our hypothesis is that the characteristics of
the conceptual network (map diversity and map connectivity) mediate the relationship
between group characteristics and its general performance.
We shall also compare the predictive validity of two teamwork evaluation methods
in respect to the group's general performance. One is based on the statistical
integration of the group members' individual evaluation of teamwork, while the other
one (the teamwork evaluation through group-discussion method) is a result of group
interaction and reflects the group as a whole. Regarding teamwork evaluation. our
general hypothesis is that the evaluation of teamwork through the group-discussion
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method has a higher predictive validity related to the group's general performance
than the evaluation resulted from a statistical aggregation of individual evaluations of
teamwork.
The Transactive Memory Model
The second theory approaching formal groups in a cognitive manner is the
transactive memory model. However, it also adopts an individualistic perspective,

referring rather to the manner in which each individual represents (in his/her own
cognitive system) the information regarding the abilities, competencies and knowledge
of the other group members.
Different models of social memory systems (Ostrom, 1989: Wegner, Erber &
Raymond, 1991) agreed that memory operations are conceived of as distributed across
different individuals. One important model supporting the idea that memory is a social
phenomenon is the transactive memory model. Wegner proposed the original version
of this model in 1987 as a model of group mind but it was developed in later studies
to explain some aspects of behavior coordination in intimate couples. It is only recently
that the model has also been applied to formal groups (Liang, Moreland & Argote,
1995; Moreland, Argote & Krishnan, 1998; Moreland, 2000; Rulke & Rau, 2000;
Mohammed & Dumville, 2001).
Wegner (1987) argued that there are three developing stages of the transactive
memory system: encoding, storing and retrieving. During the encoding stage, group
members obtain information about each other, and especially about each other's
domain of expertise. The group members apply labels to the incoming information and
categorize newly acquired information according to the domains of expertise identified
earlier. During the storing sequence, each information label is associated with that
group member who is supposed to have the appropriate expertise. Finally, each group
member can retrieve the needed information by asking it directly from the expert
associated with that label. According to Wegner, the processes of encoding, storing
and retrieving are transactive and dependent on the group interaction pattern. The
correspondence between the information label and the group members dynamically
changes in time according to group communication and negotiation processes
(Wegner, 1987).

In their revised transactive memory model, Wegner, Erber and Raymond (1991)
refer to collective memory as a shared system for "encoding, storing and retrieving
information". This applies when people share a close relationship. The authors describe
two types of knowledge representations in this model: the information stored by
group members in their individual memories and the memories held by each group
member allowing them to identify the existence, location and means of retrieval for
the information held by other group members (Wegner, Erber & Raymond, 1991). In
other words, group members use each other as external memory units, supplementing
their own limited memory disponibilities.

40

Chapter 1-A COGNITIVE APPROACH TO FORMAL GROUPS
Even if the number of studies testing the transactive memory model is rather low,
the model has received strong empirical support.
Some scholars related the transactive memory model to group performance. Liang,
Moreland and Argote (1995) used two training circumstances in order to teach
individuals how to assemble an AM radio device. In one condition, the participants
received the training individually. In the second, the participants were trained
together, knowing that during the next sessions they will have to work in the same
group to perform the task. The results show that those groups whose members were

trained together have a higher performance in remembering the assembling procedure
compared to groups whose members received individual training. The analysis of
group interactions showed that groups whose members were trained together
performed better, due to the development of the group's transactive memory during
the training session (Liang, Moreland & Argote, 1995).
Similar results were obtained by Moreland, Argote and Krishnan in three
experiments presented in 1998. The authors used the same task as in the study
presented in 1995 (they asked the participants to assemble an AM radio device). They
have also used the same experimental conditions: group training versus individual
training. They reported a somehow different result for their second experiment,
showing that group performance is influenced rather by the development of the
transactive memory system than either by group development (group cohesion and
social identity were considered indicators of group development) or strategic learning.
By challenging these alternative explanations for the differences on group
performance, the authors concluded that it is the development of the transactive
memory system that determines the group performance (Moreland, Argote &
Krishnan, 1998).
An interesting result regarding the development of the transactive memory is
reported by Rulke and Rau (2000). The authors used the same task and the same
experimental conditions as Liang and colleagues (1995), respectively Moreland and
colleagues (1998). The difference was that Rulke and Rau (2000) proposed a sequential
analysis of the themes identified in the group discussions. Their results show that in
the groups with a strong transactive memory (those who received the initial training in
the group condition), declaring the expertise occurred in the early sequences of group
interaction and decreased in time. The authors concluded that during the encoding
sequence of the transactive memory development, the group members first focused on
finding out the domain of expertise of each other. After that, they assigned the labeled
information to a specific group member. By analyzing the themes discussed while
performing the task, the authors concluded that transactive encoding occurs through
small encoding cycles. These cycles begin with a question about the task or with a
statement indicating the lack of expertise. The cycles continue with declaring the
expertise and evaluating the members' competence. The final part of the cycle consists
of attributing the task roles to each group member according to his/her expertise, in
other words group coordination (Rulke & Rau, 2000).
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One paper by Yo and Kanawattanachai (2001) used a different methodology to
study the transactive memory system. The authors studied the development of the
transactive memory in virtual teams. They used a web based decision task. The groups
were supposed to make economical decision related to the strategy of a certain firm in
a complex and realistic business simulation game. The group performance was
evaluated as the amount of profit each team obtained during each weak of the
simulation game. The authors incorporated the communication volume, the transactive
memory system and the group's collective mind in the study of virtual groups. In their
hypotheses, those three variables were equally used as predictors interacting
differently over time to determine the group's performance. Still, when analyzing the
discussions, the authors stated that communication had an important role in the
development of the transactive memory system, and that the collective mind was
mediating the impact of the transactive memory on group performance. Yo and
Kanawattanachai (2001) reported that in the earlier stages of group interactions, the
volume of communications (the number of messages posted on the web pages and
the number of email messages exchanged between participants) had a positive impact
on the transactive memory system. On the other hand, the transactive memory system
in turn had a positive impact on group performance especially during the later
sequences of group interactions. The collective mind is developed in the later stages of
group interactions, after the transactive memory system has mapped the team's
knowledge. Once developed, the collective mind mediates the influence of the
transactive memory on group performance (Yo & Kanawattanachai, 2001).
Therefore, according to the transactive memory model, the group functions
similarly to a computer network wherein each of the computers contains its own
memory system and also a separate directory containing information about other
computer memories in the network. Thus, if each member of a group knows exactly
who knows what, the group performance is enhanced. This happens because the
individual behaviors and activities are coordinated more effectively (Wegner, Erber &
Raymond, 1991; Mohammed & Dumville, 2001). The last type of knowledge
representation ("who knows what") seems to us rather a social meta-cognition than a
simple knowledge structure. These are individual knowledge representations on other
knowledge locations and means of retrieval. However, most of the authors agree to
some extent (some of them implicitly) that knowledge representations are distributed
across group members, that they are strongly influenced by the pattern of group
interactions and influence group performance in organizational settings (Moreland,
Argote & Krishnan, 1998; Rulke & Rau, 2000; Mohammed & Dumville, 2001; Yo &
Kanawattanachai, 2001).
The transactive memory model for groups has been empirically supported by
experimental studies using the same methodology (Moreland, Argote & Kishnan,
1998). Further empirical evaluations are needed in order to clearly determine the role
of the transactive memory system on group performance. This model implicitly relies
on the distributed nature of knowledge representations in groups. Hence, we consider
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that to be a strong point of this model and we shall provide further developments for
the distributed nature of collective representations in the group's cognitive system.
The conceptualization of groups as information processors
An integrative attempt to study small groups as complex cognitive systems was
made in 1997 by Hinsz, Tindale and Vollrath. We shall analyze this approach as it
follows, Posner and Newell's architectural constraints considered.
Hinsz, Tindale and Vollrath (1997) accounted for groups as information processors
in a general model containing several informational components (figure 4). They
assume that:
.

Groups acquire information from interactions with the world. This information is
embedded within a context that provides a processing objective for the information.

The attention phase of information processing consists of the perception of
information. The encoding process involves the structure, evaluation and
interpretation into a representation. Information then enters memory through the
storage process and is accessed and brought out of storage through retrieval
processes. Retrieval and attention enable information to enter awareness to process
on the basis of an objective. In the processing workspace, information integration and
schematic processing occur on the basis of many different rules, procedures and
strategies. After the information is processed on the basis of objectives, the individual
generally makes response, such as a choice among alternatives (decision making);
conclusion based on premises (inferences), evaluative judgments (opinions), or solution
(problem solving). Finally, the response or output may lead to feedback about changes
in the situation" (Hinsz & al., 1997, pp.44).

Information
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Figure 6 Outline of a generic information-processing model for groups (Hinsz, Tindale & Vollrath,
1997)
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The model proposed by Hinsz, Tindale and Volrath (1997) is an integrative one,
attempting to describe generally the characteristics of information processing at group
level. The authors adopt a systemic perspective and this model is definitely the first one
to comment on the manner in which the group as a whole processes the available
information. As it refers to the general mechanisms based on which groups process
information, this model comes near to cognitive architectures. Up to the present, such
general models are only presented to integrate the existent researches from the field of
cognitive psychology; hence, they implicitly refer to the human cognitive system alone.
The model proposed by Hinsz et al is a step forward, by proving that such a general
approach of groups as systems is possible. The authors review an impressive volume of
bibliography in order to support their model. They do not explicitly state that the
model is a cognitive architecture, but it specifies the invariable mechanisms based on
which groups process the available information. We may, then, consider this model a
first attempt to integrate in a cognitive architecture the researches referring to the
particularities of information processing at group level. Based on this analogy, we
realized an analysis of the model, through the constraints of a cognitive architecture,
mentioned by Posner (1989) and Newell (1990).
Posner (1989) and Newell (1990) have identified ten basic requirements for a
cognitive architecture to be valid. Using these requirements to analyze the generic
information processing model proposed by Hinsz, Tindale and Vollrath (1997), we have
noticed some liabilities: the model does not explicitly state the use of language
(natural or artificial); it does not specifically show the way information is internally
represented in a group's mental model (the use of symbols and abstractions); the
model was not validated through formal simulation (does not meet the criteria of
operating in real time); the model does not specifically state the way the cognitive

system acquires abilities through development.

1.2.3 A cognitive architecture model for the group as cognitive systems
Scholars traditionally assume that memory systems remain one of the core concepts
of information processing systems (Anand, Manz & Glick, 1998; Walsh & Ungson,
1991; Stillings & al., 1995; Posner, 1989). However, despite the importance of memory
systems in groups as information processors, organizational researchers are not taking
the lead in developing integrated models that could clarify the type of knowledge the
group operates with and the way that knowledge is internally represented in these

cognitive systems. Such integrated approaches are the cognitive architectures.
General remarks on cognitive architectures
In order to illustrate the meaning of the concept, we shall present some definitions
found in the scientific literature.
Anderson is definitely one of the first authors to have proposed a cognitive
architecture model for the human cognitive system. In his view, "Cognitive
architectures are relatively complete proposals about the structure of human
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cognition. In this regard, they contrast with theories, which address only an aspect of
cognition, such as those involving the distinction between long-term and short-term
memory. The term cognitive architecture was brought into psychology by Newell. Just
as an architect tries to provide a complete specification of a house (for a builder) so a
computer or cognitive architect tries to provide a complete specification of a system.
There is a certain abstractness in the architect's specification, however, which leaves
the concrete realization to the builder. So, too, there is an abstraction in a cognitive or
computer architecture: one does not have to specify the exact neurons in a cognitive
architecture, and one does not specify the exact computing elements in a computer
architecture" (Anderson, 1993, p.3)
Pylishyn (1984) described the human cognitive architecture in a more functional
way: "The set of mechanisms needed includes the basic operations provided by the
biological substratum, say, for storing and retrieving symbols, comparing them,
treating them differently as a function of how they are stored, (hence as a function of
whether they represent beliefs or goals) and so on, as well as such basic resources and
constraints of the system as a limited memory. It also includes what computer
scientists refer to as the control structure, which selects which rules to apply at various
times" (Pylyshyn, 1984, p. 30).
Newell (1990) and Byrne (2001) underline the simulation constraint for a cognitive
architecture. They consider that the cognitive architecture is a broad theory of human
cognition derived form an extensive analysis of experimental data and designed to
formalize human intelligence in a way that allows its implementation as a running
computer simulation program (Newell, 1990; Byrne, 2001). According to Newell, a
cognitive architecture is a unified theory of cognition "that is, of the fixed (or slowly
varying) structure that forms the framework for the immediate processes of cognitive
performance and learning" (Newell, 1990, p. 111)
Howes & Young (1997) use the following definition: "a cognitive architecture
embodies a scientific hypothesis about those aspects of human cognition that are
relatively constant over time and relatively independent of task" (Howes & Young,
1997, p. 312).
According to Wright, Sloman & Beaudoin (1995), a cognitive architecture is "a
collection of features common to a class of entities. Each instance of an architecture is
composed of coexisting, interacting substructures with various capabilities and
functional roles. A substructure may also have an architecture. The architecture of a
complex system can explain how its capabilities and behaviour arise out of the
capabilities, behaviour, relationships and interactions of the components. An
architecture can be specified at different levels of detail, e.g. at a high level of
abstraction the architecture of a house will not include the occurrence of particular
bricks, whereas a more detailed architectural specification would" (Wright, Sloman &
Beaudoin, 1995, p. 102)
The concept Of cognitive architecture stands for a theoretical approach that

underlines generically and in an integrative manner the mechanisms by which
information is processed in a cognitive system. A cognitive architecture offers an
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understanding of the way a cognitive system processes information,
integrating those aspects that remain relatively constant over time and are task
independent (Newell, 1990; Howes & Young, 1997; Gray, Young & Kirschenbaum,
1997: van Gelder, 1998; Altmann & John, 1999; Byrne, 2001).
The classical cognitive theories are rather focused on building up micro theories
that are aimed at certain clearly defined areas (Newell, 1990). This approach has
produced some very well known examples, such as the cognitive theories that study
the mechanisms of reading and comprehension, the cognitive theories of memory
systems or the cognitive theories of perception. Yet, none of these theories offers an
integrated view on the functioning of the human cognitive system. Such theories are
abundant in the scientific literature, and before the 80's they dominated the research
in this field. Unlike these local theories, the cognitive architeaures offer a unitary
integrated view upon the functioning of a cognitive system (Gray, Yong &
Kirchenbaum, 1997).
The first cognitive architecture promoted in the literature was the ACT* model
(Anderson, 1983), but today the most familiar and used one is the SOAR model
(Newell, 1990). Nowadays, a range of cognitive architectures is present in the scientific
literature. Among the symbolic architectures that are mentioned in the field, we
notice: the executive processes interactive control (the EPIC architecture, Meyer &
Kieras, 1996 and 1997), ACT-R/PM (Byrne & Anderson, 1998; Byrne, 2001), an
integrated cognitive architecture model (Miclea, 1999), the collaborative activationbased production system (the CAPS architecture, Just & Carpenter, 1992), the
construction-integration model (the C-1 architecture, Kintsch, 1988), the linked model
of comprehension-based action planning and instruction taking (the LICAI
architecture), which is an extended model of C-1 architecture (Kitajima & Poison, 1997).
All cognitive architectures that were mentioned above, except for the one proposed
by Miclea (1999), are inspired exclusively by the classic symbolical approach of the
human cognitive system. According to this approach, knowledge is represented in the
human cognitive system in a symbolical manner and these representations are then
transformed using a combinatorial syntax. The most common way of knowledge
representation met in the classic symbolical paradigm is the propositional
representation. The propositional representations can be characterized by 3 attributes:
they are discrete from a functional point of view, they are semantically interpretable
and they play a causal role for both the individual behavior and for the acquisition of
extensive

new representations (Egan, 1995; Dienes & Perner, 1999).
According to this propositional representation, the human behavior is guided by
the activation and combination of propositional representations. These representations
have a discrete nature, in that they are acquired (stored) and lost (forgotten) in a
distinct and predictable way. The symbolic representations are also semantically
interpretable. This means that one can specify with certainty the significance of these
representations. One can identify a straightforward relationship between a certain
state or aspect of reality and its representation into the human cognitive system.
Finally, the propositional representations play a causal role for the human behavior,
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since a certain behavior can be related to a certain cognitive representation. The three
characteristics of propositional representations described above are strongly
interrelated. The discrete character of representations associates with the causal
character, in the sense that an instance of behavior can be explained through the

activation of a distinct representation. And the distinct state of the cognitive system
that induced the behavior can be in its turn semantically interpreted. Concisely, the
external states are represented through discrete symbols, which can be then
recognized either in the individual behavior or in the structuring of new
representations (Egan, 1995; van Gelder, 1998).
Nevertheless, during the last years, this classic symbolical approach of human
cognition was subject to criticism and a series of theoretical and empirical arguments
were brought up in support of the pragmatic limitations of this paradigm. On one
hand, some studies showed that "simple situated agents" could be constructed in
order to realize simple instances of behavior without incorporating symbolical
representations (Brooks, 1991; Beer, 1995). Other researches in the area of simple
sensorial and motor functioning showed that there is no need to make use of
symbolical ways of representation for developing valid theories (Kelso, 1995). On the
other hand, there has been a worth mentioning growth of researches in the
neoconexionist paradigm after the research team supervised by McCIelland and
Rumelhart (1986) had published their famous book "Parallel Distributed Processing".
This new paradigm proposes a distributed approach of cognitive representations.
considering that representations can be distributed in the cognitive system as
activation values associated to interconnected units. These two research orientations
have shown on one hand the limiting character of the classic symbolical theories, and
on the other hand they underlined an alternative approach for cognitive architectures.
According to this approach, the information representation and processing would be
realized in a distributed manner (van Gelder, 1998).
It was expected that this new approach be intensively criticized by the
representatives of the classic symbolical paradigm, which constructed their arguments
on the fact that it is impossible to implement symbolical represented knowledge into
neoconexionist networks. One of these ideas is sustained and concisely presented by
Egan (1995).
"The network lacks functionally discrete, identifiable substructures that are
semantically interpretable as representations of individual propositions. Therefore, the
representation of a particular proposition cannot plausibly be said to play a causal role
in the network's computation. However, folk psychology is committed to the

prepositional modularity thesis, which implies that particular beliefs do play causal
roles in specific cognitive episodes and therefore, if the best models of human
cognitive processes are distributed connectionist networks of the sort described, then

folk psychology is false" (Egan, 1995, p. 183).
Anyway, as Egan has theoretically argued, this sort of eliminatory argument is not
valid (Egan, 1995). We think that beside this theoretical approach, some empirical
results must also be considered. In order to support this thesis. we first need to define
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the distributed representation. A representation is distributed if different contents are
encoded over the same extent of the available resources (van Gelder, 1990,1998).
First, as Egan (1995) argued in his paper, distributed representations cannot be
considered an epiphenomenona of the neural networks, which do not play a causal
role in the network behavior. According to Egan's argument. distributed
representations play a causal role in the dynamic of a neural network. This theoretical
assumption is otherwise supported by the empirical results presented by McCIelland
and Rumelhart (1986) for the constraint satisfaction networks whose behavior is
deeply influenced by the characteristics of the input distributed representation. They
showed that the network's relaxation (as an indicator of network behavior) depends
on the intensity of the external input presented to the network. If the intensity of the
input is high, then the response surface of the network activation state is irregular,
while if the intensity of the input is low the response surface is flat. We can conclude
that the general behavior of the network is influenced by the characteristics of the
distributed representations (McCIelland & Rumelhart, 1986).
Second, if a distributed representation cannot be in the same time discrete, then it
is impossible to establish a discrete and unequivocal correspondence between a
concept and a distributed representation (van Gelder, 1990 and 1998). This argument
is directly linked to the impossibility of a distributed representation to be semantically
transparent. In the case of symbolic representations, it is always possible to know the
exact relation between the concept and its representation. We consider that the same
semantic transparence is obtained for distributed representations except that in this
case, a general state of the network has a certain significance. We are not referring to
a correspondence between a concept and a discrete value, but between a concept and
a general state of the network. Also, if we consider the distinction between distributed
and local representations in neural networks, we can obtain the semantic transparence
in localist neural networks. This happens because in this particular case, each unit
represents a concept feature. In conclusion, the analysis at different levels of
abstraction allows us to consider the relationship between the general structure of a
distributed representation and the represented concept as a discrete relation.
Finally, van Gelder has theoretically argued that it is impossible for the symbolic
structures to be implemented in a distributed fashion (van Gelder, 1990). It is relatively
easy to find a counterexample for this thesis, due to the new applications developed in
neoconexionism related to the possibility of simulating production systems in neural
networks (Yoon, Guimaraes & Swales, 1994; Sima, 1995; Wang, 1997). The production
systems are associations of production rules that are the main form of organizing
symbolic representations. The usual way of implementing symbolic representations is
to create a finite set of propositions organized as production rules ("if - then"
associations). This organized set is called a production system. Information processing
is realized by activating different discrete sequences of this production system. For
instance, in order to simulate the expert performance in a cognitive task one needs to
extract first the regularities from his experience and then express them in an explicit
form, as organized production rules. Because expertise is often based on implicit
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knowledge that cannot be articulated, it is sometimes difficult to catch the very
essence of an expert judgment in a production system. However, because artificial
neural networks use learning algorithms that can automatically extract the functional
relationship between two sets of variables, it is possible to represent in a distributed
manner symbolic knowledge along with implicit knowledge (Yoon, Guimaraes &
Swales, 1994; Sima, 1995; Wang, 1997). Distributed representation is then a more
ecological way of simulating expertise than the classical expert system approach. Yoon
and colleagues (1994), Sima (1995) and Wang (1997) have empirically proved what
Egan (1995) argued theoretically, "that propositional attitudes need not be realized by

discrete computational level structures to be causally efficacious and functionally
discrete" (Egan, 1995, p. 186).
Therefore, while some authors (van Gelder, 1990) argued theoretically that
symbolic representations cannot be actually distributed, other authors have empirically
proved that production systems and expert systems (basically, all symbolic
representations organized as decision trees) can be implemented in distributed neural
networks (Yoon, Guimaraes & Swales, 1994; Sima, 1995; Wang, 1997). Because there
is no internal mechanism available to reason symbolically, one major problem with
neural networks is their inability to explain why a certain conclusion is reached. Some
of the models have overcome this limitation by enriching the neural system with an
explanatory module (Sima, 1995).
Anyway, this type of results does not support in our opinion the assumption that
"distribution is an interesting alternative to symbolic representation" (van Gelder,
1998, p. 195). This results only support the possibility of implementing the symbolic
(propositional) representation in a distributed manner.
In conclusion, there is strong empirical support proving that symbolic
representations can be implemented in a distributed manner. A distributed
representation can also have a discrete character in determining the network's
behavior. Even if it is not computational in nature (as a combinatorial syntax), a
distributed approach of cognition is a plausible base for a cognitive architecture.
But why should we rely so much on the concept of cognitive architecture? Why is it
important to develop an integrative theory on cognition? We shall answer these
questions further on.
Newell has identified several benefits for using a cognitive architecture in the study
of human cognition. First of all. the main purpose of science is to provide a general
view of the world. As cognitive science is concerned with the way humans process
information, it should provide a general perspective on this respect. Second, when we
define the cognitive system we rely on its integrated and unitary manner of processing
information. Therefore a single integrative cognitive architecture should be able to
model all aspects of its functioning. Third, the functioning of the cognitive system is
influenced by multiple environmental constraints, so a cognitive architeaure must
integrate these multiple constraints. Fourth, a cognitive architecture will increase the
rate of cumulation by being a repository of knowledge that fits together. The
dispersed empirical results provided by the local theories are integrated in a common
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theoretical scheme. By this integration, the cognitive architecture increases the
identifiability of local theories, because the possibility to incorporate diverse sources of
knowledge is greater. By increasing the rate of cumulation and the identifiability of a
theory, a cognitive architecture also amortizes the theoretical constructs, increasing
their trans-situational validity. Fifth, a cognitive architecture opens the way to
applications. Without a general theory of human cognition, the applications developed
from local theories are limited to empirical techniques. Finally, through the
development of a cognitive architecture the psychological theorizing is changed from a
discriminating to an approximating style. The psychological theories are transformed
from an object of discrimination to an object of approximation. The methodological
problems related to the computer simulation of cognitive processes are also solved
because such theories can specify all the details needed for the simulation (Newell,
1990).

Analyzing the multiple constraints that must be satisfied by the human cognitive
system, Newell has identified 13 basic requirements that a cognitive architecture must
satisfy. By extending his analysis for the group cognitive system, we found the
following requirements to be relevant:
1. To behave flexibly as a function of the environment and exhibit adaptive
behavior;
2. To operate in real time;
3. To operate in a rich, complex and detailed environment (perceiving and using
vast amount of knowledge);
4. To develop and use cognitive representations;
5. To use language, both natural and artificial, and communication as a base for
interpersonal interactions;
6. To learn from the environment and from experience;
7. To acquire capabilities through development;
8. To operate autonomously but within a social community;
9. To be self-aware and have a sense of the self.
We should mention that requirements 1,4 and 5 were modified in order to fit the
group dynamic. First, we consider that the formal groups' behaving flexibly and
exhibiting adaptive behavior can be integrated in the same category of constraints.
Second, one of the constraints stated by Newell (1995) was the use of symbols and
abstractions, so we decided to adopt a more general perspective. Therefore we
consider that it is the creation and use of cognitive representations, which is important
for the group. As we shall argue in the next section of our paper, groups can develop
and use wide areas of cognitive representations. This is why cognitive architecture
must cope with all these collective representations. Finally, we believe it important for
a cognitive architecture to take into consideration the communication among the
group members. We consider this to be the basis for the development of cognitive
distributed representations.
We arrived at a point where we have to explain why a cognitive architecture is
needed in the study of formal groups. We shall start our argument with the one of
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Newell's statements: "the basic concepts of intelligent systems - representation,
knowledge, symbols, and search - apply as much to machines as to people, but human
beings, of course are unique in many ways" (Newell, 1990, p. 111). As we have already
argued, the formal group can be studied as a cognitive system. Implicitly, the
extension of Newell's thesis for the formal group will be: the basic concepts of
information processing - representation, knowledge, accommodation, adaptation apply as much to groups as to individuals, but formal groups are of course different in
many ways.

During the last decades, a large body of theories has been developed in the field of
group research. The lead is held by theories concerning group effectiveness and
decision-making. Because the aim of our paper is group decision-making, we shall
further refer only to the theories developed in this field. Theories like the social
decision scheme and information sampling model, the shared mental model have tried
to explain certain regularities in the group decision-making behavior. One of the weak
points of these theories is that all of them are micro-theories. Some of them do allow
good predictions but basically they only address one aspect of group dynamics. Such a
micro-theory usually remains useful until it is replaced by another theory that has a
wider area of application and a higher predictive validity. Particularly in the case of
group research, the main strategy of replacing a theory is to find variables that can act
as mediators between the main variables included in the original model. That is why
group decision-making theories are becoming more and more complex. We shall
discuss the development proposed by Larson, Foster-Fishman and Keys (1994), and
Gigone and Hastie (1993, 1996) for the information sampling model initially proposed
by Stasser and Titus (1985). In the second chapter of our paper we shall also discuss
the development proposed by Hinsz (1999) for the social decision scheme theory,
respectively the divergent directions in which the groupthink model was developed
across its long lifetime. All these theories and developments are examples of the
strategy currently used in the group research field to change or develop a theory.
We used the term "theories" to describe a certain body of scientific knowledge
partially supported by empirical evidence through which descriptive, predictive or
explicative answers can be obtained. In this broad sense, the social decision scheme
and information sampling model can be called theories. On the contrary, if we had
used the 3 characteristics (explanation, prediction and description) in conjunaion as
admission criteria, then no real theory can be identified in the field of group decisionmaking.
The concepts, methods and results proposed by different theories are not always

compatible. Because of that, conceptual confusions may sometimes arise. An
illustrative example is the study of Yo and Kanawattanachai (2001), in which the
authors use the classical way of improving a theory. They search for new variables that
can play a mediating role in the original relation (in this particular case between the
transadive memory and group performance). Their results support a rather temporal
relation between the variables (communication volume, transactive memory system
and collective mind). This relation (detailed in a previous section of our paper) leads us
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to the conclusion that is more likely to explain the result through multiple causal
relations in a dynamically evolving system rather than through mediating relations
between the considered variables. Because no integrated approach of group
information processing is available this interpretation was not possible. In the final
section of our paper we shall argue that the cognitive architecture we developed
opens the door to an integrated interpretation of many previous local models.
A cognitive architecture allows then an integration and organization of those
theories first of all by providing a unified conceptual apparatus. A cognitive
architecture for group is then a general framework in which all theories approaching
discrete areas of group information processing can fit in.
As Byrne already mentioned, a cognitive architecture alone cannot do anything
(Byrne, 2001). Starting from this general framework, specifically models can be
proposed and tested. A cognitive architecture combined with a specific body of
knowledge regarding the way information is processed in a specific situation generates
a model. Naturally, for each particular information-processing situation multiple
models can be proposed. Because more than one model can be constructed for any
particular task, the most reliable model is the one extracted from a cognitive
architecture and strongly supported by empirical evidence. We assume that because it
is inspired from a cognitive architecture, a model shares the same concepts with the
architecture and implicitly with other models inspired from the same cognitive
architecture. The simplicity assumption from Occam's razor has a higher probability of
being satisfied (the model uses a minimal set of concepts). The simplicity assumption
and the empirical support confer the model validity and reliability. In the second
chapter of our paper, we shall prove it by developing a model for group decisionmaking inspired from the cognitive architecture we propose in the following section.
Because there is a weak interest in the scientific literature regarding the way formal
groups represent the available knowledge while they perform cognitive tasks, our
paper

shall

address especially this issue. The central point of the cognitive architecture

we are describing further is that groups can internally develop, store and use cognitive
representations. The representation is distributed across group members and is
reflected in the group performance. As we have argued before, it is possible to
implement symbolic representations in a distributed manner. This argument supports
our assumption that groups can develop and use symbolic representations that are
stored in a distributed manner across group members.
In our opinion, the elaboration of a valid cognitive architecture must start from a
multilevel analysis of the cognitive system. Cognitive systems can be analyzed at
several levels (computational, representational, implementational and knowledge
level). Our study attempts to analyze groups as cognitive systems considering mainly
the knowledge and representational levels. The computational level analysis is more
task-oriented so we shall insist on this level only in the case of the group decisionmaking model presented in the second chapter of our paper. We have decided to do
so because, as mentioned, the computational level analysis is applicable only for a
certain type of task (as for example decision-making tasks) and not for a general
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approach of information processing within groups. As for the implementational level
analysis, we only mention that the cognitive representations developed by the group
are implemented in a distributed manner. The second chapter of our paper contains
more specific reference on the way this collective representation is implemented.

Knowledge level analysis
In trying to define knowledge, we can distinguish between two approaches. From a
first perspective, knowledge can be defined as an informational content we can
certainly assert to be true or false (Stillings & al., 1995; Miclea, 1999). In a positivist,
neo-kantian manner, knowledge is equivalent to those informational contents that
have been proved to be true (Nonaka, 1994; Nonaka & Takeuchi, 1995). According to
the second definition perspective, knowledge is represented by those informational
contents that have a strong contextual character, that emerge from experience and
that, combined with other existent information generate or permit interpretations and
reflections on reality (Davenport, De Long & Beers, 1998; Davenport & Grover, 2001).
The main issue in the latter approach is the contextual character of knowledge and its
relation with human experience. It is seen as the most structured and valid content on
a continuum that ranges from data, through information, to knowledge (Davenport &
Grover, 2001)
A first dichotomy met among the knowledge that groups operate with is that of
explicit- implicit (or tacit) knowledge. Explicit is that knowledge that can be easily
expressed, be it in an oral or written manner, which is easily transferred, imitated and
shared. Implicit (tacit) knowledge is more difficult to articulate and transmit to the
others, and it can be read only indirectly, by analyzing behavior or the way
unstructured situations are structured or understood (Nonaka, 1994; Nonaka &
Takeuchi, 1995; Nonaka, Reinmoeller & Senoo, 1998). Another frequently cited
distinction is between declarative (facts, significations) and procedural (procedures,
action sequences) knowledge (Singley & Anderson, 1989; Kogut & Zander, 1992;
Becera-Fernandez & Sabherwal, 2001). In some studies, the distinction between
declarative and procedural knowledge has been compared with the distinction
between explicit and implicit knowledge (Dienes & Perner, 1999; Boland, Singh,
Salipante, Aram, Fay & Kanawattanachai, 2001). Because of its limited accessibility in
the cognitive system, procedural knowledge can be understood as a form of implicit
knowledge. Analyzing these two dichotomies from this perspective, one can notice an
almost perfect superposition between explicit and declarative knowledge, as well as
between tacit and procedural knowledge. We decided then to use the procedural
knowledge as a subset of the implicit knowledge. Sometimes, procedural knowledge
can be made explicit, thus creating the possibility of implicit knowledge to become
explicit.

explicit knowledge category contains knowledge referring to product
characteristics, group norms, goals, objectives and cultural particularities. Implicit
(tacit) knowledge appears later in time and is learned rather through experience and
The
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direct interactions. It cannot be retrieved in the classical manner, it is not accessible to
introspection nor can it be shared explicitly. Some relevant examples are sequences of
testing procedures, marketing strategies, standard operation procedures (procedural
knowledge), specifics of the organizational climate and culture, attitudes and
stereotypes (implicit knowledge) (Sims & Gioia, 1986; Walsh & Ungson, 1991; Nonaka,
1994; Nonaka & Takeuchi, 1995).
The knowledge related to group coordination can be either explicit (group
coordination is based on verbal agreement or formally adopted plans) or implicit
(group coordination is based on unspoken expectations and intentions) (Wittenbaum,
Vaughan & Stasser, 1998). Implicit coordination occurs after direct and repeated
interactions between group members. Group members adapt their own behavior in
order to fit the observed behavior of others during group interactions. As Wittenbaum,
Vaughan and Stasser (1998) mentioned, implicit group coordination is first based on
the members' expeaations and predictions about other members' behavior. Second,
the implicit group coordination is based on task assessment and resource allocation.
The implicit group coordination is only possible when the task is clearly understood by
all group members and each of them is aware of his/her and the others' resources to
cope with the task (Wittenbaum, Vaughan & Stasser, 1998).
Based on their social experience and also based on previous direct group

interactions, each group member develops implicit expectations about his/her own and
others' behavior in relation with the task. Using these expectations, group members
can make predictions about the group dynamic in a given situation. A task can be
accomplished without verbal communication, if the group members have a clear
representation of the task and have developed expectations about each other's
abilities, resources and behavior through repeated social interactions. Even if in some
situations the group members use verbal communication in order to coordinate the
group activity, when the above-mentioned conditions (task assessment and resource
allocation) are met, the group members rely rather on verbal cues than on extensive
verbal communication.
The existence of implicit knowledge shared by the group members can only be
inferred by observing the group's behavior. It is important to consider the implicit
nature of those expectations because of the distinct communication pattern that
allows their transfer across group members. The transfer is optimal in face-to-face
communications, because this communication environment has a high potential for
transmitting nonverbal cues. We consider these to be important for group implicit
coordination. One of our hypotheses is that in face-to-face communication, implicit
shared knowledge related to group coordination is the first to emerge during group
interactions. Only then the group uses its explicit knowledge to coordinate its actions.
Empirical support for this hypothesis is provided by the analysis of group interactions
during the conceptual mapping technique (see section 1.3).
A recent work (Greenwald & al, 2002) has established that the main implicit social
knowledge is represented by attitudes and stereotypes. The attitudes (as favorable or
unfavorable dispositions toward social objects - people, places, policies) are activated
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outside of conscious attention. Activation occurs more rapidly than it can be mediated
by conscious activity. That activation can also be initiated by stimuli, the presence of
which is unconscious. Stereotypes, as a socially shared set of beliefs about traits that
are characteristic to the members of a social category, automatically guide judgment
and action. This guidance refers to the fact that a group or a person acts toward
another (group or person) as if the other possesses traits included in the stereotype.
Automatic operation of stereotypes provides the basis for their implicit nature
(Greenwald & Banaji, 1995; Greenwald & al, 2002). The first experimental study
presented in the second chapter (see section 2.5) addresses the use of implicit and
explicit knowledge during group discussions by comparing groups involved in face-toface communication and computer-mediated communication.
A specific kind of explicit knowledge that the group operates with is the knowledge
referring to the group's identity. The knowledge referring to the group self-efficacy can
be either explicit or implicit. The implicit knowledge related to group self-efficacy
beliefs can only be inferred by analyzing group behavior. The implicit self-efficacy
knowledge can be embedded in group narratives or cognitive scenarios.
The knowledge referring to the perceived self-efficacy (the shared ideas of a group
referring to its ability of solving specific tasks) has been the research subject of those
studies, which tried to underline how the perceived self-efficacy and group
performance are related. Basing their statements on observations and self-evaluations,
they established that groups having similar abilities, resources and composition have
different representations of their efficacy (Campion, Medsker & Higgs, 1993; Early,
1993; Lindsley, Brass & Thomas, 1995; Gibson, 1999).
For example, two groups of medical nurses with similar abilities, medical
knowledge and resources, can differ in their shared beliefs regarding the professional
services they can offer. Different shared beliefs about the group's efficacy are
promoted by differences in the communication and interaction processes responsible
for knowledge sharing among the group members, as well as by the strength of the
feeling of belonging to that particular group (Gibson, 1999). The relation between
shared group-efficacy beliefs and group performance has been studied bearing in
mind the case of the individual, case in which a high level of perceived self-efficacy is
related to high performance (Bandura, 1997).For groups, this relation is not a linear
one, being mediated by the knowledge the group has about the task and a set of
contextual factors. When the task is ambiguous and the members' involvement level is
low, the group's efficacy convictions are not related to the effective performance. On
the contrary, if the task is clear and the members highly involved, there is a direct
relation between self-efficacy beliefs and group performance (Gibson, 1999). In
conclusion, the level of task-related knowledge the group members share and their
motivation to achieve that task, mediate the relation between the perceived efficacy
and group performance.
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Representational level analysis

The ability to represent internally knowledge is fundamental to all cognitive
systems. Previous studies have paid little attention to cognitive representations in
groups. By analyzing the previous studies (Sims & Gioia, 1986; Walsh & Ungson, 1991;
Bruner & Feldman, 1994; Gibson, 1999; Mohammed, Klimoski & Rentsch, 2000;
Cannon-Bowers & Salas, 2001) dealing with the cognitive representations that group
members can develop, we can conclude that group members' knowledge can be
basically represented in six different ways: as conceptual networks (propositional
representations), cognitive schemata, production rules, narrative representations and

artifact representations.
Conceptual networks
One possibility to represent declarative knowledge is the natural language. Groups
clearly do possess linguistic representations, and a natural language is powerful
enough to represent an unlimited variety of facts. Usually propositional
representations capture relations (predicates), which hold between arguments
(subjects) that are not interchangeable. Other types of relations can also link concepts,
such as: contiguity (proximity), similarity (resemblance) and causality (implication).
Graphical representations of these concepts and of the relations between them result
in different types of cognitive maps or conceptual networks (Aderson, 1990; Bougon,
1992; Fiol & Huff, 1992; Stillings & all, 1995; Mohammed, Klimoski & Rentsch, 2000).
The concepts to be mapped can be generated in two different ways (Mohammed,
Klimoski & Rentsch, 2000). The first way is through interviews or other interactive
methods (observation, questionnaires), in which the participants are directly involved
in concept generation. The participant is either asked to generate the main concepts
related to a specific topic, or asked to generate as many questions as possible about a
particular subject, without answering the questions. The purpose of this technique is
to uncover the main concepts used by an individual or a group in thinking about a
particular topic (Ford & Hegarty, 1984; Bionti, 1993; Mohammed, Klimoski & Rentsch,
2000). The second way consists of post-hoc analyses of formal documents (verbal
protocols, transcripts). No direct interaction with the participants is required in this
technique. The main concepts are extracted through the content analysis of the verbal
protocols or through the systematic coding of other documents or transcripts (Carley,
1993,1997; Mohammed, Klimoski & Rentsch, 2000).
The conceptual network is the spatial location of elements in a network and is
relevant to the interpretation of the relationship between concepts. In the conceptual
network, concepts are represented as nodes and the strings represent the links
between these concepts. Scholars describe two ways to represent knowledge in a
conceptual network. The first way is a linear representation in which knowledge is
represented on a two-dimensional space, with the most important concept situated in
the center of the network. Such a linear network is more compact and the concepts'
connectivity is rather narrow. It can be used to represent concept maps in less complex
domains. Other types of relations between different concepts (hierarchical relations,
causal relations and similarity relations) can also be represented in a two-dimensional
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network. The second way is the three-dimensional representation, which is more
complex and whose connectivity is wider. Through this wider connectivity, the threedimensional network can represent multiple connections between concepts (Anderson,
1990; Stillings & al, 1995; Mohammed, Klimoski & Rentsch, 2000).
The cluster of general propositions attached to a concept node forms a conceptual
schema for that concept. Conceptual schemata are cognitive structures that specify the
general properties of a type of object or event and leave out any other specifications of
details that are irrelevant to that type. A conceptual schema is an abstraction that
allows particular objects or events to be assigned to general categories. General
knowledge of the category can then be applied to the particular case (Anderson, 1990;
Stillings & al, 1995).
We shall address the conceptual network representation at the group level in the
experimental studies presented in sections 2 to 5.
Cognitive schemata
The group's general knowledge seems to go beyond concepts for discrete objects
and events. Some examples (that have been investigated in studies of cognitive
psychology for individuals) are: schemata or frames for complex visual scenes, such as
what an office looks like; schemata or scripts for complex activities, such as going to a
weekly group meeting; schemata for people and personalities, including one's own
identity (Sims & Gioia, 1986; Stillings & al., 1995). We assume that this kind of
representations is also a plausible way for groups to represent knowledge. The group's
shared mental model includes shared representations about complex visual scenes
(such as physical characteristics of the working place), complex activities (such as
specific task sequences) and also about the group's own identity.
Formal groups operate with declarative knowledge related to the physical
environment or the corporate artifacts such as buildings, decors and physical products.
We consider this knowledge to be represented as shared cognitive frames or cognitive
visual schemata.
Cognitive scientists use the term cognitive script to refer to a declarative knowledge
structure that captures general information about routine series of events or a
recurrent type of social event (Stillings & al., 1995; Posner, 1989). Usually, scripts
contain the following sorts of information: an identifying name or theme (working in
the office), typical roles, a sequence of goal directed scenes, a sequence of actions
within each scene. The cognitive scripts are learned from experience and are flexibly
retrieved and employed in situations that depart from the standard. The scripts and
other complex cognitive schemata can be effectively activated as a unit by different
triggering events (names, situational variables) and they exert strong influences on the
way the groups process information in the current situation.
We also assume that groups can represent social knowledge as social schemata. A
social schema is a cognitive structure composed of a network of expectations learned
from experience and stored in memory. In order to facilitate understanding, this
repertoire of implicit knowledge representations is used to structure and give meaning
to otherwise ambiguous social and situational information (Sims & Gioia, 1986;
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Stillings & al, 1995; Walsh & Ungson, 1991). A schema thus provides a basis for the
interpretation of social and contextual information, events and actions. The
interrelated, ordered nature of schemata allows for shortcuts to be taken during
cognitive work. A contextual cue suggesting that a present situation is similar to an
existing schema for related situations indicates that new processing procedures are not
required. The processing has already been done before and has been stored in a
representational form (social schema). It is the same structured charader that also
allows for what has been termed as automatic information processing (Sims & Gioia,
1986). That is, well-established schemata enable one to process social and situational
information essentially unconsciously if a good match between current context and
existing schema is obtained. Thus the group's cognitive capacity is free to handle other
more pressing or more novel cognitive demands.
Naturally, the construction of meaning is not only a process of recalling existing
cognitive schemata (frames, scripts, and social schemata). If that were true, no new
learning could occur. Instead, meaning construction and understanding involve the
association of experience with existing mental models and the alteration of existing
representations by incorporating new knowledge. Palermo (1986) has identified two
means of schema related adjustment: first, assimilation, which involves the alteration
of perception to fit an existing schema, and second, accommodation, which involves
the alteration of schema to fit current experience (Palermo, 1986, apud, Sims & Gioia,
1986).
Our general hypothesis is that when a group has to make a decision under time
pressure, and a cognitive schema is available from a previous similar decision situation,
that schema influences the present decisional outcome. If the group has enough time
to decide, a larger amount of the available information is considered, and the existent
cognitive representations are restructured. By restructuring its cognitive schema, the
group will finally reach a different decision. Therefore, we hypothesize that while
performing a decision task without time constraints, the group is less likely to use a
previously developed cognitive schema than when it is performing the same cognitive
task under time constraints. We shall test this hypothesis in the third and the fourth
experiment of the second chapter of our paper (see section 2.5).

Production rules
The group's procedural knowledge such as the use of equipment and technology,
working situations and standard operating procedures) can also be represented as
production rules. A production rule, often written as C -0 A, and consists of two
parts: the conditions and the actions. The antecedent represents a set of conditions
that determine actions or effects, which in turn will be represented in the consequent.
The validity of the conditions in the antecedent is established by comparing them to
already existent representations. If the conditions represented in the antecedent are
satisfied, the effects represented in the consequent will be automatically activated.
When the conditions of more than one rule are simultaneously satisfied, but the
actions are contradictory. a control structure will be involved in solving the conflicts
between the production rules and only one of them will be executed. If the aaions of
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the production rules are not contradictory, the same control structure allows the
simultaneous execution of those production rules whose conditions are simultaneously
satisfied (Posner, 1989; Stillings & al, 1995).
Artifacts (exograms)
Groups often operate with external information such as information stored in files,
electronic devices, or other inanimate locations (Anand, Manz & Glick, 1998). When we
discuss collective or social memory systems, we must leave aside the assumption that
those memory systems have been firmly located within the individuals' minds.
In our opinion, formal documents are rather internal than external sources of
representation for formal groups. We call them exograms because they are external
when reported to individual cognitive systems, but are internal representations for the
group. This is a way the group uses to store and organize internally relevant
information (group inventions and discoveries, past events and experiences). Most of
the studies on the efficacy of knowledge management systems in organizations bring
forth the issue of using IT as a support for storing and using knowledge (Demarest,
1997; Davenport, De Long & Beers, 1998; Davenport & Grover, 2001). It is certain that
use of the knowledge represented as exograms can have a strong impact on a formal
group's performance. By using IT, formal groups can store knowledge, which is both
external (knowledge about the analysis of the economical and political environment or
other kinds of knowledge acquired from outside the organization) and internal (critical
incidents, product presentation strategies, marketing strategies or other kinds of
knowledge acquired from inside the organization) (Davenport, DeLong & Beers, 1998).
Using IT means not only storing relevant data, but also reaching it more easily by using
flexible databases as the expert systems. These systems can even make specific
decisions in clearly structured situations. (Stillings & al, 1995; Demarest, 1997;
Davenport, De Long & Beers, 1998; Holsaple & Joshi, 2000; Davenport & Grover, 2001).
Narrative representations
Stories are yet another way in which groups can represent knowledge. Narrative
representations may include volumes of knowledge larger than in any other type of
cognitive representations. They usually represent the group's knowledge about its own
history, identity and evolution. A special kind of knowledge is the one referring to the
group's perceived efficacy. A fore-mentioned experimental research (Gibson, 1999) has
proved that the relation between efficacy beliefs and group performance is mediated
by the task-related knowledge the group has and by the motivation-level of the group
members. The study underlined the fact that efficacy beliefs can develop in underperforming groups as well. Implicitly, such a representation is not developed by using
a direct feedback of the group's actual performance, but by negotiating and
structuring the shared knowledge during the group's meetings. This structuring is
usually shaped in a narrative form.
Narrative representations are chronologically ordered sequences; it is this order that
gives them coherence. It is necessary to underline that these representations have a
primarily coherent, not logical character (Bruner, 1990; Black, Galambos & Reed,
1994). Groups would rather operate with coherent than logically true representations,
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the same way individuals do. The coherence of relating cognitive units in a narrative
representation is based on identifying contingencies in social situations and regularities
in interpersonal relations and social behaviors. In order for a representation to be
coherent, it needs to satisfy some minimum criteria: it must be factually plausible
(contain plausible knowledge, that is, refer to real or realizable facts, events and
persons) and have purpose-oriented actions (since the aimless ones can't be included
in a narrative representation) (Black, Galambos & Reed, 1994). Another fact we must
keep in mind when analyzing narrative representations is that they reflect interpretive
strategies used by a group or person.
Narrative representations may change while a group is evolving. For example, lowstructured efficacy beliefs may change due to external threats, which increase group
cohesion. In such cases, the leader can act and bring the group to a faster consensus
on action strategies (Cherrington, 1994), the group being thus determined to act
quickly in order to protect its interests. Interpreting the ominous situation leads to
restructuring the group's narrative representations and then to the actual action of the
group. This action can only be efficient if the action strategy is clear, which implies
that the groups have task-specific knowledge (Gibson, 1999).
There also is the possibility for implicit knowledge to be embedded in a narrative
representation. Analyzing the group narratives related to the organizational culture
and climate, one can identify the implicit knowledge that drives group behavior and
information processing. Consequently, a particular type of knowledge that the group
represents in a narrative form are the myths, the legends and jokes that are strongly
related to the group's cultural particularities. Such shared stories are the best way of
representing a group's identity (Bruner & Feldman, 1994; Hirokawa, DeGooyer &
Valde, 2000).
Our general hypothesis is that the groups also use narration to represent its
knowledge related to teamwork. In other words, the narratives identified in the
groups' discourse in relation to its history, dynamic and identity must also have a good
predictive value for the evaluation of teamwork.
As we have noted earlier, the group's mental model is rather related to its pattern
of interaction (the group members' interaction) and the information processing
strategies hence resulting than to some physical structure.
Table 9 integrates all the above-mentioned types of knowledge that groups can use
(the knowledge level analysis) with their subsequent cognitive representations (the
representational level analysis) in table 9.

Information processing in small groups
Most scholars retain four stages implied by cognitive processing at group level:
accumulation, interaction, examination and accommodation. These stages have been
studied in relation to decision-making processes in small groups. During the
accumulation stage, groups gather information and knowledge (by perceiving, filtering
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and storing), label and categorize the information that was perceived and filtered by
the group's members. One way of labeling is creating jargon terms (words, phrases or
Table 9 Types of knowledge formal groups operate with and ways they are represented in the
group's cognitive system

Knowledge type
Declarative knowledge related
to group norms (reciprocity,

-

working relationships, social
relations, dress pattern)
Declarative knowledge related
to group tasks, performance
requirements, responsibilities,
roles and assignments.

Procedural knowledge related
to group roles (equipment and
technology using. working
situations, standard operating

procedures)
Declarative knowledge relates
to the organizational culture

and climate (past events and
experiences, group inventions,
joke and stories, buildings and
decors, group's identity).

Study

Type of representation

Walsh & Ungson (1991)
Cannon - Bowers & al. (1993)

Cognitive scripts

Duncan & al (1996)
Mohamed & Dumvile (2001)

Artifact representations

Conceptual schemas

Cannon-Bowers & Salas (2001)
Walsh & Ungson (1991)

Cognitive scripts

Cannon - Bowers & al. (1993)
Duncan & al (1996)

Artifact representations
Conceptual networks

Mohamed & Dumvile (2001)
Cannon-Bowers & Salas (2001)
Cannon - Bowers & al. (1993)

Production rules

Duncan & al (1996)
Mohamed & Dumvile (2001)

Cognitive scripts

Cannon-Bowers & Salas (2001)
Sims & Gioia (1986)

Cognitive scripts

Walsh & Ungson (1991)
Sackman (1991)

Conceptual schemas
Cognitive frames

Bruner & Feldman (1994)
Denison & Mishra (1995)

Artifact representations
Narrative representations

Anand & al. (1998)
Gibson (1999)

Implicit (tacit) knowledge related Sims & Gioia (1986)
to organizational culture and
Sackman (1991)
climate (rites, rituals, myths)
Anand & al. (1998)
Implicit knowledge (attitudes,
stereotypes)

Greenwald & Banaji (1995)

Social schemas

Production rules
Narrative representations
Social schemas

Production rules

gestures that only have meaning for the group's members). In order to use this
knowledge, the group must be able to retrieve it, to make informational exchanges
and to structure this information; all these take place during the interaction stage. The
examination stage consists of the group's members negotiating, interpreting and
evaluating knowledge. Examination then gives rise to accommodation, when the
group's members' perceptions, judgments and opinions are more or less integrated
and generate decisions and actions (Tuckman & Jensen, 1977; von Cranach, Ochsebein
& Valach, 1986; Goodman, Ravlin & Schminke, 1990; Gibson, 2001).
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Gibson (2001) does not agree with these stages' linear occurrence, as some
researchers state it (Argyris & Schon, 1978; Aldag & Fuller, 1993; Hinsz, Tindale &
Volrath, 1997), but considers there is a number of factors that influence the bridging
of stages. The sequence of the information processing stages in groups is represented
in figure 7.

I Accumulation 4

1
Feedback

Task uncertainty

Routines

t

4

1
Interaction

Accommodation

tt
Social comparison

Role ambiguity

tt

Consensus

Effective leadership

Conflicts

1

Examination

1..

1

Figure 7 Sequences of information processing in groups (Gibson, 2001)

As a result of the knowledge accumulation process, the group may either get to the
interaction or straight to the accommodation stage. If the accumulated knowledge is
highly ambiguous, implying uncertainty about the group's task, the group will first go
through the interaction and examination stages. During these, it will verify the
assumptions and seek for new information that could clear ambiguity and lower
uncertainty. If the accumulated knowledge is clear and structured and it defines wellstructured, clearly stated tasks or routines, the group will jump from accumulation
straight to accommodation (Gibson, 2001). Passing from interaction to examination is
easier if there is a leader or a group member who guides and coordinates the others.
Leaders direct the group through this transition to the examination stage by their
interpretations and by solving the conflicts that may occur. On the contrary, role
ambiguity entails regression to the accumulation stage. Studies prove that in those
groups where the members know each other's attributions and abilities, the chances
of sharing information rises significantly (Stasher & Titus, 1985; Gibson, 2001). Clear
definition of the roles supports knowledge sharing, because when the roles are clear
and they know each other's abilities, the members will know where to ask for a
specific ability or information. Role ambiguity is more frequent in groups that do not
have a leader, or have a "laisser-faire" kind of leader. In conclusion, we may say that
an efficient leader reduces role ambiguity within group, rendering it possible to get to
the knowledge examination stage (Gibson, 2001).
Group interactions are quite important during the knowledge examination stage. If
these interactions end up in conflicts, they draw the group back to the interaction
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stage where new knowledge is retrieved, transferred, exchanged and structured. If
they lead to consensus, the group passes on to the accommodation stage, where
knowledge is integrated and leads to decisions or actions (Gibson, 2001).
Another approach of knowledge processing is proposed by a group of researchers
from the Japan Advanced Institute of Science and Technology Ishikawa. This model
also considers the distinction between explicit and tacit knowledge, approaching thus
to a greater extent than the European model an algorithmic-representational level of
analysis. The Nippon authors suggest there are four ways of knowledge processing in a
group: socialization, externalization, combining and internalization (Nonaka, 1994;
Nonaka & Takeuchi, 1995; Nonaka, Reinmoller & Senoo, 1998; Nonaka, Toyama &

Konno, 2000).
Socialization is the process by means of which implicit knowledge is shared within
or between groups. Since it is difficult to externalize tacit knowledge, it can only be
transferred through direct interactions. Direct experience and actual action implying
experts and novices are the ways in which tacit knowledge can be transferred from one
individual or group to another. Climate and organizational culture related knowledge is
also tacit knowledge that is transferred during socialization. The implicit knowledge
learning and transferring is presently used as a strategic advantage by some
organizations. The cultural particularities (a set of shared tacit knowledge) of a client
organization play an important part in accepting the offered products or negotiating
contractual agreements. Bearing this in mind, some managers often suggest informal
meetings between negotiating teams, during which tacit knowledge can be transferred
to the organization's own group of negotiators and can be used as a strategic
advantage (Nonaka, Reinmoller & Senoo, 1998; Nonaka, Toyama & Konno, 2000).
Externalizing knowledge means articulating tacit knowledge and making it possible
to express. In other words, the externalization process turns tacit knowledge into

explicit knowledge. Externalizing tacit knowledge can be done by the use of figurative
means (analogies, comparisons, metaphors) and reasoning strategies. It is thus possible
to infer the existence of implicit knowledge from analyzing behavioral particularities
and the way a group structures and clarifies non-structured or ambiguous situations.
The combining process refers to the integration of explicit knowledge in order to
generate new explicit knowledge. The group uses such new knowledge to solve
problems, make decisions or disseminate them in the organizational environment in
order to be used by other groups.
Internalization means turning explicit into implicit knowledge. For example,
procedures that are used in order to· make a new product are at first presented
explicitly, but the group internalizes them in time, turning them into implicit
knowledge (Nonaka, 1994; Nonaka & Takeuchi, 1995; Nonaka, Reinmoller & Senoo,
1998; Nonaka, Toyama & Konno. 2000).
In order to integrate the multilevel analysis presented above with the existing
literature on group information processing and at the same time following the process
and architectural requirements, we introduced a model of cognitive architecture. We
consider that the cognitive architecture presented in figure 8 meets both the processual
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requirements put forth by Gibson (2001) and Nonaka (1994), and the architeaural
ones of Posner (1989) and Newell (1992). We consider some details about group
memory systems welcome in order to better understand Gibson's stage processing.
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processing (Hinsz, Tindale & Vollrath, 1997; Anand & al, 1998; Gibson, 2001;
Mohamed & Dumville, 2001). Group long-term memory can store a large amount of
knowledge encoded in different mental representations, but groups use only about
70% of their long-term memory storage capacity. Group members can develop implicit
procedures and strategies for attending, storing and remembering the information
(Hinsz, Tindale & Vollrath, 1997).
Contextual variables play an important part in retrieving and activating the group's
knowledge representations from the long-term memory. Groups are context sensitive
and context situated systems, and when performing a cognitive task, groups process
the information made available through activation in the working memory (Hinsz,
Tindale & Vollrath, 1997; Gioia, 2001). We use the term working memory, because we
think there are no structural differences between long-term memory and working
memory. The group's working memory refers to the activated knowledge
representations from the long-term memory. It is rather an activation state than a
structure or physical location. Cognitive psychology scholars have repeatedly stated
these activation differences between long-term and working memory knowledge
representations for individuals (Posner, 1989; Stillings & al, 1995; Miclea, 1999).
Usually the conditions for a production rule are activated by the context variables
tested in the working memory's space. If they match an existing representation

(production rule) in the long-term memory, then that production rule is activated and
a specific action takes place (execution). The group working memory is the interface
between long-term memory representations and the group's environment. Each
activated production rule gets a specific set of actions in the working memory space,
and from there, the activation can spread automatically to different representation
structures of the long-term memory. The process is one of structuring and interpreting
the information in groups. Production rules are created continuously and the
activation process is reiterated as a function of contextual requirements.
When there is no conflict among the group members regarding a decisional
situation or when the pressure to conform settles the conflicts, we have an example of
direct passing from the accumulation stage to accommodation. This is the case with
the group's tendency to hold on to a particular model of decision-making and actions,
without accurately analyzing its consequences. In repetitive situations, groups can
develop cognitive scripts, which, once activated, proceed without asking for many
cognitive resources. Thus, an easily reached consensus either because of an existing
decision scenario or because of the pressure to conform means that the group passes
from interaction straight to accommodation.
Analyzing the two previous examples (activating production rules or activating
cognitive scripts) we can conclude that passing from accumulation to accommodation
or interaction (as described by Gibson, 2001) depends on the group's representations.
If the group's knowledge is represented as production rules or cognitive scripts that
are similar to the newly acquired information, the consequence is immediate action or
making a decision without analyzing further information (during the interaction and
examination stage, as described by Gibson).
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We can also describe (in Gibson's model) the possibility of passing from the
interaction stage to accommodation. In this spirit, we find it appropriate to reinterpret
the groupthink phenomenon, considering the cognitive architecture we proposed (fig.
6). Our model permits a reinterpretation of this largely discussed phenomenon in a
clearer manner by using the concept of cognitive representation. Most studies on
groupthink cite a series of antecedents leading to it. The central antecedents of
groupthink are: highly cohesive structure of the group, high pressure to conform,
isolation from outside influence, provocative situational context, and structural
defaults of the group (Radu, 1994; Turner & Pratkanis, 1998; Whyte, 1998; Fuller &
Aldag, 1998). The main factor is group cohesion, which determines its isolation from
outside influence and develops in connection with external threats and the relatively
homogenous structure of the group (Cherrington, 1994; Whyte, 1998; Turner &
Pratkanis, 1998). Researches on the construction of group mental models prove that
consensus is reached faster and conflicts are very few in a highly cohesive group,
which leads to the fact that shared knowledge is structured in a quickly internalized
mental model (Mohammed & Dumville, 2001; Cannon-Bowers & Salas, 2001). The
illusion of invulnerability, the absolute belief in the group's morality, the stressed
feeling of self-efficacy, the illusion of unanimity become tacit knowledge (represented
as social cognitive schemata), influencing the collection and processing of knowledge
related to the decisional situation. The consequences of the groupthink phenomenon
are incomplete alternative inventory, incomplete objective analysis, inappropriate
selection of the information coming from the environment, biases in knowledge
processing (Radu, 1994; Turner & Pratkanis, 1998; Whyte, 1998; Fuller & Aldag, 1998).
These are nothing but effects generated by the presence of a shared cognitive
schemata. The group selects and processes knowledge based on such representations.

It will select and process mostly that knowledge which is in accord with the shared
cognitive schemata, ignoring the incongruent one. In other words, it is a case of the
group passing from interaction to accommodation. Due to functional particularities of
cognitive schemata, the examination stage is skipped, the group passing from the
interaction stage straight to accommodation.
A just as simple explanation can be found in our model for the lap from interaaion
to either examination (when a leader coordinates the group) or accumulation (the case
of role ambiguity) (Gibson, 2001). If we assume there is no relation in the way
representations (already existent representations and newly acquired information) are
connected, then there are several possibilities. If the group has a leader, he/she will
assign the roles and will coordinate the group's members to structure the new
knowledge. This will eventually produce new representations in the working- memory,
representations that will then get into the LTM of the group. If role ambiguity prevents
the structuring of new representations in the group's working-memory. the group will
either dissipate or seek for further information in order to reduce ambiguity.
A distinction between two forms or ways of information-processing is necessary in
order to fully appreciate the role of cognitive representations in cognitive processing.
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Controlled processing requires that the group use its computational resources at its
fullest, including its limited focusing abilities; because of that, the group's selection
subsystem only processes the information that is relevant for task accomplishment and
goal reaching. Controlled processing is a way of processing information that can easily
be altered or reversed by group characteristics (such as group composition, group size,
group cohesiveness) (Mullen, 1991; Baron, 1997), by the distribution of information
among group members (Hinsz, Tindale & Volrath, 1997) and by group interaction
(Karau & Kelly, 1992). Controlled processing is activated when the group processes
information on the basis of objectives, tasks, missions, or collective goals. These
processing objectives of the group arise from various sources, including instructions.
roles, norms, procedural factors (rules and policies) and task characteristics that are
embedded in the group's environment (Hinsz, Tindale & Volrath. 1997).
The controlled processing occurs when the group's task conditions are not known
or are uncertain. In this case, these conditions must be established through a lengthy
process of interaction, examination and accommodation to the group, a process in
which assumptions are checked, tested and additional information is gathered and
processed. Group response can change the initial situation by adding new information
regarding the response correctness. Thus feedback is an important learning factor for
the group, playing an important role in the development and reorganization of the
knowledge structures used by the group.
Although automatic processes demand less attention, they are difficult to alter or
suppress once learned (Sims & Gioia, 1986). In familiar situations and for familiar
working situations, when the tasks are predictable, groups are able to develop and use
decision scripts (structured expectations about the appropriate processes to be used in
a given situation). When it is carried out under the guidance of recalled script, the
group's behavior is enacted with minimal cognitive effort, minimal use of declarative
knowledge and the group task can be performed more effectively (Gibson, 2001). In
our opinion, the automatic processes in groups can also have a negative effect on
group efficency. We have already discussed this in a previous section of this paper,
where we connected aspects of groupthink and escalation of conflict in groups with
the use of decision scripts to illustrate this negative effect.
The selection subsystem
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The first factor we shall discuss is establishing certain preferences before beginning
the decisive debates concerning the final decision. Several experimental studies have
proved that if the group members reach an initial agreement on one of the discussed
choices, this one choice will impose itself over the others during the following debates.

The group will preferentially select that information which appears to be congruent
with the preferred alternative, ignoring the information that supports other
alternatives. The classical studies explain this tendency by considering that congruent
information is more obvious and attractive for the group members (Stone, 1969;
Fishbein & Ajzen, 1975; Schul & Burnstein, 1985; Pennington & Hastie, 1986; Propp,
1997). Considering our model, this effect can be explained by means of the cognitive
congruence. Once the informational structures have been activated in the group's
working-memory, they will determine the selection of congruent information and the
neglect of incongruent information during the further processing.
Another factor influencing the selectivity of group information processing is the
distribution of information among group members. A specific informational content
can only be subjected to informational processing if it is distributed among the
group's members. It is not necessary though that all of the members have that
information at the same time. It is enough that at least two of them have knowledge
of a certain informational content, for it to be subjected to more elaborate processing
(Staser & Titus, 1985; Staser, 1992; Gigone & Hastie, 1993; Hinsz, Tindale & Vollrath,
1997). Information known by one person alone may appear to the others as a personal
opinion and be overlooked (Hinsz, Tindale & Vollrath, 1997). Usually, during the first
stages of group debates, people only discuss the shared information; that information
known by just a few persons comes up only towards the end of the debates. Staser
and Titus have repeatedly confirmed the low impact of unshared information on the
group's final decision. The higher the degree of agreement of the group's members on
an informational content, the better its chances of being processed later (Stasser &
Titus, 1985; Stasser & Titus, 1987; Stasser & al, 1989; Propp, 1997; Hinsz, Tindale &
Volirath, 1997)
We have relevant information regarding the selectivity of group information
processing from different researches focused on group problem solving. Problem
solving is a complex process, which can influence the productivity of groups. The first
step in problem solving is the identification of the problem. Some groups ignore,
overlook or misinterpret problems by completely minimizing their severity. They do not
even identify relevant problems because of the dysfunctional selective processing of
the available information. In a review of the literature devoted to the group problemsolving, Moreland and Levine (1992) identified three categories of factors influencing
the identification of problems in small groups.
The first factor influencing the selectivity of group information processing in
problem solving situations is the problem itself and its characteristics. These
characteristics are the severity, the familiarity and the complexity of the problem. If the
problem is more severe, familiar to the group and rather simple, then the problem is
easier to identify and solve. If a problem is severe and its symptoms are obvious or
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even alarming and threatening for the group, it is more likely for the group to detect,
diagnose and try to solve that problem. The identification of familiar problems can also
become a routine for the group, so it is more likely for the group to detect, diagnose
and solve familiar problems. Complex problems are more difficult to detect and
diagnose for the group because complex problems have multiple causes and their
symptoms often seem unrelated and divergent (Moreland & Levine, 1992).
Some of the group characteristics can also influence the selectivity of group
information processing. The group norms regarding problem solving and decisionmaking and the level of precedent group performance in solving problems are such
group characteristics, which can influence the identification of problems by groups. If
the group develops norms regarding the problem solving activities and these norms
are dysfunctional (they see every problem as a threat to group morale), then it is more
likely for the group to ignore or distort relevant problems. If the group performance in
solving precedent problems is low, such a group either does not expect any problem to
occur, so they just ignore many relevant symptoms, or they delay the diagnosis and
solving procedure for the existent problems (Moreland & Levine, 1992). In conclusion,
the problem detection and diagnosis is delayed or overlooked in unsuccessful groups
and in groups that develop dysfunctional norms related to problem solving.
The last factor influencing the selectivity of group information processing is the
group's environment. In a complex and unstable environment. the problem
identification and diagnosis becomes more difficult. A group evolving in an uncertain
environment will more likely ignore or misinterpret the symptoms of relevant problems
(Moreland & Levine, 1992).
Group information processing is a complex socio-cognitive process. This process is
susceptible to many biases and errors. The first type of biases we discussed here are
the selection-related ones. The group does not process all the available information.
The selectivity of group information processing is determined by social factors such as
group norms, group interaction, and the group's social environment and as well as by
cognitive factors, such as information distribution among group members and
information availability to group members. Unfortunately, the selection biases can lead
to group inefficiency, sometimes with disastrous consequences. A proper analysis of
the selection biases is therefore needed in order to optimize the way groups approach
and solve cognitive tasks like decision-making and problem solving.
The communication subsystem
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formal groups can use the same natural language to communicate, there are some
differences between them regarding the high degree of their task specialization
assume
(technical information they use) and the cultural verbal types of behavior they
(stories and jokes). Beside natural grammar, each formal group develops specific
linguistic representations with which the communication subsystem operates. In
abstract terms, the communication subsystem delivers meaningful inputs to the
of incoming
memory system and can identify the words and the grammatical structure
sentences, making possible the representation as conceptual network of declarative
and their
knowledge. In order to facilitate understanding, grammatical knowledge
are
integrated
subsequent representations (from the communication subsystem)
through the interaction with the memory systems with other kinds of knowledge
representations, especially about the context of the discourse and other general
representations activated by context variables in the working memory.
This first step in our analysis lead us to a functional approach of communication.
The main question to be answered is then related to the role of the communication
researches
subsystem in the development of collective representations. The previous
on the
centered
were
communication
on
a
functional
group
approach
adopting
to
an
reach
order
in
must
interaction
accomplish
functions that the group member
this
describe
We
shall
approach
optimal decision (Hirokawa, 1983,1985,1988,1994).
later in this section.
The essential components of communication from a structural perspective are the
source, the channel and the receiver (Cherry, 1978). During interpersonal
communication, members of a group exchange ideas attempting to exert influence
over each other. Group communication can be conceptualized as a dynamical process
can be
of sending and receiving messages through the available channels. A channel
the
its
of
presence
and
capacity)
characterized by some particular properties (such as
previous
research
The
messages.
of
factors or noise affecting the transmission
adopting a structural approach on group communication is based on communication
is
networks (Shaw, 1964; 1978). In this structural approach, each group member
considered to be a node of the communication network. The exchange of messages
among group members is symbolized as arcs connecting the network's nodes (Shaw,
1978; Cherrington, 1994).
The most important feature of a communication network is its degree of centrality.
In a decentralized network, all group members are involved in exchanging information
during group discussions, while in a centralized communication network, only one of
the group members (usually the group leader) is the target of communication. In a
decentralized network, the information available to each group member is shared with
each of the other group members, while in a centralized network, the communication
channels are constrained and the amount of information shared across group
members is restricted (Kreitner, Kiniki & Buelens, 1999; Brown & Miller, 2000).
Previous studies have related the communication network to group performance.
One of the premises of such studies is that the communication network is affected by
situational variables related either to the task, or more generally to the organizational
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context. Basically, for any certain group (mainly characterized by its size and its
composition) evolving in a given environment, a communication network will emerge
and influence the group's performance. Brown and Miller showed that the degree of
centralization for the group's communication network is determined by the task
complexity. The more complex the task is, the more decentralized is the emerging
communication network (Brown & Miller, 2000).
The functional and structural perspectives on group communication are not
mutually exclusive. We can consider that group members are constantly interacting
with each other in order to achieve a common goal. During these interactions,
different patterns of communications may arise among them, based on task
requirements and organizational constraints. In other words, the emerging
communication network is based on the function it must accomplish for group
performance.
Regarding the relationship between group communication and group decisionmaking effectiveness, the most promising theoretical framework is the functional
theory of group decision-making (Gouran, Hirokawa, Julian & Leatham, 1992; Orlitzky
& Hirokawa, 2001). According to this theory, the effective group decision-making is
contingent with the interaction among group members contributing to the satisfaction
of critical task requirements (Hirokawa, 1983, 1984, 1988, 1994; Orlitzky & Hirokawa,
2001). In order to reach an effective decision-making, the group must satisfy five
requisite functions during the debate. These requisites are:
1.
Problem analysis: the group must develop a thorough and accurate
understanding of the problem by analyzing its nature, severity and extent as
well as the most likely causes of the problem and the possible consequences of

not dealing effectively with it.
2. Establishing the evaluation criteria: the group must achieve an appropriate
understanding of the requirements for an acceptable choice.
3. Generating alternative solutions: the group must identify, and if necessary
develop a set of realistic and acceptable alternatives.
4. Evaluation of positive consequences associated with alternative choices: the
group must assess thoroughly and accurately the positive consequences
associated with alternative choices.
5. Evaluation of the negative consequences of solutions: the group must evaluate
thoroughly and accurately the negative consequences associated with
alternative choices (Orlintzky & Hirokawa, 2001).
In order for the group to reach a high quality decision, it is necessary that it
develops interpersonal interactions and communications, which have to satisfy the five
above-mentioned criteria. The functions of communicative acts must be reflected in
those criteria. According to Hirokawa, the functions of group discussions refer to any
behavioral or cognitive consequences brought about by an utterance. Each utterance is
extracted from group discussion analysis by means of content analysis (Hirokawa.
1983,1994).
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In their meta-analysis Orlintzky and Hirokawa (2001) have made an extensive search
for the empirical evidence supporting the functional perspective on small group
decision-making. Their results suggest that the most important function is the
evaluation of the negative consequences for the alternative solutions. The effect of this
communication function on group decision-making effectiveness is moderated by the
task contingencies. So the assessment of negative consequences appears to be more
important when the group has to make a decision between multiple acceptable
choices, where no obvious evaluation criteria are available and it is not possible for the
decision maker to objectively verify all the possible outcomes of the choices. In
conclusion, the evaluation of the possible negative consequences of choosing a certain
alternative is a good predictor for group decision-making effectiveness in complex
situations. Another communication function, which is affected by moderating variables,
is problem analysis. Curiously though, the authors conclude that task structure is not
one of the moderating variables for the impact of problem analysis on group decisionmaking effectiveness. On the contrary, establishing the evaluation criteria by the group

members is not affected by any moderating variable. Anyway, the most surprising result
is that apparently group decision-making effectiveness is not influenced by the
generation of alternative solutions. So the time spent on generating decision
alternatives is the least important predictor for group decision-making effectiveness of
all five communication functions examined (Orlintzky & Hirokawa, 2001).
As we have mentioned earlier, though, the communication function determines the
communication structure. This communication structure is reflected in the group's
performance. According to the feedback received from the evaluation of group
performance, the communication network is dynamically changed in order to best
satisfy the task requirements and to improve the group performance. If the
communication network fits the task requirements and constraints, then the group
performance is optimal. The communication among group members is a process in
which individual cognitive representations are dynamically changed in order to reach
consensus. The group's collective cognitive representations result from this dynamical
process of interaction among group members. In order to have a clearer idea about the

impact of the communication subsystem on the group's memory system, a more
detailed analysis of the communication structure is needed. As we have mentioned
earlier, according to the structural approach on group communication, a source sends
over a message for a receiver through a communication channel. The source's cognitive
representation of the message has to be compatible with the receiver's cognitive
representation of the message. That means that both the source and the receiver have
to share the same encoding system (including the same natural grammar, jargon, etc).
We shall address this issue in the second chapter of this paper where we discussed
more deeply the way formal groups form and use collective representations during
decision-making tasks. We shall further address the issue of the communication
channel.
Many communication channels are used in actual organizational settings in order to
create proper communication networks between and within formal groups. These
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communication media are presented in figure 9 according to their degree of
synchronization and the presence of nonverbal communication cues.
An important issue to be examined is that of communication subsystems using IT to
transmit and receive data. Internet and intranet technologies are structural elements
influencing not only group performance, but also the way knowledge is represented
and organized in the group's LTM. The world-wide-web (internet) needs no description,
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Figure 9 Group communication settings (adapted from Baltes & al, 2002; Finnegan & O'Mahony,
1996)

but the intranet technologies are less common. Examples of such limited area
networks are LAN, WAN and MAN. LAN (local area network) is a geographically limited
network (1 km radius) allowing easy connection of terminals. microprocessors and
computers. WAN (wide area network) is composed by serial lines spanning more than
1 km. MAN (metropolitan area network) is a large area network, which intends to serve
an area the size of a large city. These networks can be implemented by innovative
techniques such as optical fiber, allowing high-speed communication (Finnegan &
O'Mahony, 1996; Warkentin, Sayeed & Hightower, 1997; DeSanctis & Monge, 1998).
The use of socio-technical systems to facilitate within and between group
communications raises the question of whether groups using such technologies really
are more efficient than groups using face-to-face communication. Some recent studies
prove a lesser effectiveness and informational exchange in virtual groups'
communication (whose members are not in a face-to face relation but communicate
through computer networks). One facet of this limitation is the impossibility of
sending and receiving non-verbal and para-verbal messages (Mc Grath & Hollingshead,
1994; Hightower & Sayeed, 1996; Chidambaram, 1996; DeSanctis & Monge, 1998). As
Warkentin and colleagues noticed, the studies approaching computer-mediated
communication do have though two serious limitations: first. they study synchronous
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communication (the members speak at the same time) and they use ad hoc groups.
Correcting these limitations, Warkentin, Sayeed & Hightower (1997) compare the
communication effectiveness of two organizational groups: one whose members are in
face-to-face relations and one whose members communicate in an asynchronous
manner through the Meeting Web virtual communication system. The study reveals no
differences in communication effectiveness between the two groups. The
informational exchange is similar in the two situations, a fact proved by the accuracy
of the groups' decision-making. The only difference between them is the level of
satisfaction related to group belonging. The virtual one is less cohesive, and the feeling
of group belonging is less intense than in the face-to-face communicating group
(Warkentin, Sayeed & Hightower, 1997).
Baltes and al (2002) conducted a meta-analysis of the research comparing group
effectiveness, the length of time needed for decision and group satisfaction for groups
using face-to-face (FTF) communication versus groups using computer-mediated
communication (CMC). The authors found many inconsistencies across the 32 studies
included in their meta-analysis. These inconsistencies refer to the type of the task
(decision making, problem solving, idea generation), the characteristics of the samples
examined (ad hoc groups versus organizational groups), the time allocated to
complete the task (the task must be completed with or without time constraint), the
type of the communication medium (synchronous versus asynchronous
communication) and the degree of anonymity. The aim of this meta-analysis was to
quantify the true effects of CMC versus FTF communication on general group
effectiveness, length of time needed for making the decision and satisfaction of
participants. There were two main criteria used for the selection of the studies
included in their meta-analysis: first, the studies had to incorporate a FTF
communication condition against which to compare the CMC condition, and second,
the studies had to include either a synchronous or as asynchronous text based
communication. Most of the studies meeting these criteria used ad hoc groups of
students engaging in hypothetical task and using an asynchronous type of CMC
(Baltes, Dickson, Sherman, Bauer & LaGanke, 2002).
Four variables have proved to have a moderating effect in the relationship between
the independent variable (FTF communication condition versus CMC condition) and the

dependent variable (group general effectiveness, length of time to make the decision
and group satisfaction) considered by the study. The first moderating variable is
anonymity. Anonymity decreases the pressure to conform and therefore allows group
members to be less inhibited in their expression of ideas. The authors explained this
effect by the fact that if the group members are anonymous, then there is less risk of
embarrassment for expressing personal ideas. On the other hand, due to anonymity,
all the ideas are evaluated based on their value and merit than on the status of the
person who presented that information. Even if the amount of information discussed
by the group is greater in the anonymity condition, this is not an indicator for an
enhanced performance in this kind of groups. Anyway, this moderating variable could
affect the other two dependent variables (the length of time to make the decision and
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satisfaction). The second moderating variable is the discussion time the group is given
to complete a task. In groups using CMC, the time needed to make a decision or to
reach consensus is from 4 to 10 times longer than for groups using FTF
communication. The greater difference occurs when the group has no time constraints
for making a decision or reaching a consensus on a problem. Even if for groups using
CMC it took longer to complete a task, the number of total remarks discussed by the
group was similar to those discussed by groups using FTF communication. The third
moderating variable is group size. The positive impact of CMC is greater in larger
groups than in small ones. Authors explained this effect by the fact that large groups
experience more communication difficulties than small groups. Hence the use of IT in
large groups improves their communication. This effect was not supported by the
meta-analysis. The last moderator variables are task characteristics. The groups using
CMC are less effective compared to groups using FTF communication while performing
intellective and mixed-motive tasks, because these types of tasks require a greater
amount of group member interaction. The groups using CMC are less satisfied
compared to the groups using FTF communication when performing intellective and
mixed-motive tasks, because of the lack of social context cues in CMC leading to
frustration and dissatisfaction (Baltes, Dickson, Sherman, Bauer & LaGanke, 2002).
Summarizing, the above-mentioned meta-analysis found the following results:
Regarding group general effectiveness: groups using CMC perform worse than
those using FTF communication when the task must be accomplished under time
constraint (d=-.51), when the participants are not anonymous (d=-.54) and while
performing intellective task (d=-.50) and mixed-motive tasks (d=-.56). No significant
effect was obtained for group size.
Regarding the length of time to make the decision: anonymous groups using CMC
take more time to make a decision compared to anonymous groups using FTF
communication.
Regarding group satisfaction: groups using CMC were less satisfied compared to
those using FTF communication while performing intellective (d=-.81) and mixedmotive tasks (d=-.54). Large groups using CMC showed more satisfaction in
comparison with small groups using CMC (d=:57). Also. groups using CMC with an
unlimited time to reach consensus showed the same level of satisfaction as groups
using FTF communication (d=-.56) (Baltes, Dickson, Sherman, Bauer & LaGanke, 2002).
The communication subsystem is thus essential for the way knowledge is
represented and organized in the group's LTM. Transmitting and interpreting
messages is more complex (verbal as well as non-verbal and para-verbal messages are
transmitted), the group's cohesion is higher and the feeling of belonging to that group
is more intense in face-to-face communication groups than in the ones communicating
virtually. The increase in communication possibilities offered by IT and especially the
introduction of videoconferences limits though these differences. Even more, it has
been proved that in some decisional-supporting systems virtual communication is
more effective in knowledge transfer. The pressure towards conformity being lower, it
increases the contribution of the members' personal ideas in the group discussion and
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consequently improves the quality of the decision the group makes (Parent, Galupe,
Salisbury, & Handelman, 2001).
The pressure upon the organizational environment, coming on one side from the
quick development of IT and the complexity of the informational environment, and on
the other from the geographical location constraints, makes the use of informatics
technologies in organizational communication an imperative question. Virtual teams
are no longer only a possibility. They really exist and function as cognitive units,
receiving, transforming and producing knowledge. The individuals composing a virtual
team are geographically distributed, culturally diverse and electronically linked in
various kinds of communication networks (funaionally diverse). These facts suggest
that nowadays teams are acquiring more virtual characteristics than ever. These teams
are held together through virtual communication. Along with the use of databases and
expert systems, virtual communication technologies play an important part in
organizational formal groups. The way a group acquires, represents and uses specific
knowledge depends to a great extent to what CMC technology it uses and to how this
technology is used (Warkentin, Sayeed, & Hightower, 1997; DeSanctis & Monge, 1998.
Parent, Galupe, Salisbury, & Handelman, 2001; Baltes, Dickson, Sherman, Bauer, &
LaGanke, 2002).
The feedback process
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into new informational input. In turn, this has to be
represented in the group's LTM in order to ease learning from experience and be used
in an adequate manner in the future. Through the feedback process, the group

permanently changes its general performance and also restructures its LTM by
combining the cognitive representations in order to create new knowledge structures.
The feedback process is the main factor influencing the group learning. When the
group's environment is changing and the outcome of group processes does not fit the
environment's constraints anymore, this particular information turns back into the
form of feedback and group processes are changed in order to effectively adapt to
changes that occur in the environment.
As we have mentioned in our cognitive architecture, the feedback regarding
performance is received as an input and represented in the group's cognitive system.
Because the feedback is integrated in already existing cognitive representations, it will
influence the group performance (based on the argument that the cognitive
representation is reflected in the group's general performance). When the feedback on
the group performance is clear and explicitly delivered to the group, it will be
represented and processed by the group more easily than when the feedback is
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unclear and obscure. Our hypothesis is that a clear and structured feedback regarding
group performance leads to a significant increase in group performance, compared to
an unclear and obscure feedback.

1.3 EMPIRICAL RESULTS SUPPORTING THE REPRESENTATIONAL
APPROACH OF FORMAL GROUPS
One of the main purposes of our thesis is to provide empirical support for the
representational approach of formal groups. As we have already argued, groups can
develop, store and use collective representations. These cognitive representations are
implemented in a distributed manner across group members. There is an intense
debate in the field of cognitive sciences whether there is an incompatibility between
the symbolic representation approach and the distributed representation approach. As

we have argued in a previous section (section 1.2.3), it is possible to implement
symbolic representations in a distributed form. The cognitive architecture we have
proposed is based mainly on this argument.
We have integrated the various approaches on group information processing in the
development of the cognitive architecture. The main weak point of these approaches is
the fact that they ignore the impact of collective representations on group
performance. That is why we address especially this representational issue. In the
empirical study that is presented below, we approach two main forms of cognitive
representations: narrative representations and conceptual networks.
The study has five sections. In the first section of the study, we shall prove that
teamwork dimensions are good predictors for team effectiveness. We hypothesize that
when comparing two methods for teamwork evaluation, the method based on
collective evaluation has a higher predictive validity compared to the statistical

aggregation of individual evaluations made by the group members. This hypothesis is
based on the assertion that group cognition is a collective attribute and the attempt to
approximate it through formal algorithms is not always successful. For this first step,
the independent variables are the 7 dimensions of the teamwork construct evaluated
through two different methods. The dependent variable is the group general
performance. The first method to be described is the Group Assessment Questionnaire,
a 32 items questionnaire that was completed by each group member. Individual results
were then integrated in a collective score reflecting teamwork. The second method is
the evaluation of teamwork through the group-discussion method. All group members
evaluate the same dimensions collectively, and a unique score for teamwork is
obtained from the group consensus. The group's general performance is obtained by
integrating the individual evaluations by two independent experts.
In the second section of the study we shall prove that collective narratives are a
plausible way for groups to represent their knowledge about their own identity. We
regard teamwork as the closest operational construct for group identity. Therefore, we
shall use the teamwork construct to approximate the group's knowledge about its
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the narratives
identity and functioning. For this step, the independent variables were
identified in a 30-minute group interview. The dependent variable is the general score
for the teamwork construct resulted from the teamwork evaluation through the
group-discussion method.
Next, in the third section, we shall prove that the group's knowledge about a
networks. In order
specific cognitive task it has to perform is represented as conceptual
to show that this assertion can be plausible we shall prove that the conceptual maps
developed by groups are valid, stable in time and have an explanatory power regarding
group performance. If the conceptual network is a valid form of representation, then
the relations established between concepts must be reflected in the group's behavior.
of concepts
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interaction in the conceptual mapping task. The conceptual map tpropositional
a product of the group's collective action. We further analyzed some of its
characteristics as dependent variables. First of all, we analyzed map diversity. Map
diversity refers to the total number of distinct relations established by the group
between the concepts of the map. The second characteristic is map connectivity. Map
connectivity refers to the total number of connections established by the group
members between the concepts of the map. We consider map diversity and map
connectivity as indicators for the conceptual map complexity. The larger the number of
relations and connections established by groups between the concepts of the map, the
more complex the map is. A distinct dependent variable is group performance,
evaluated by two independent experts. It is not related to the conceptual mapping
technique, but to the entire activity of the group.
Finally, in the fifth section we shall address the feedback process and prove
that the impact of feedback on group's performance is determined by the manner in
which the feedback is formulated. The way the feedback is formulated determines its
representation in the group's cognitive system.

network) is

1.3.1 Method
Subjects

The participants were 359 undergraduate students (220 women and 139 men),
enrolled in Social Psychology and Organizational Diagnosis classes in a Romanian
university (The "Babe4-Bolyal" University of Cluj-Napoca), and aged 19 to 29, with a
median age of 22.5 years. Most of the participants reported prior group experiences,
either outside university settings (10% of the subjects work in different organizational
settings where group work is required), or at school, where they completed some
group work for different research papers (95%). Since the purpose of this project is to
analyze the way groups represent and process information, it was important to find
participants with group-working experience. The participants were assigned to 72
small groups having four to six members. Thirty-five groups were homogenous (all
women) and 37 were heterogeneous (both sexes). All groups had the task of
completing a group project that required an open presentation and a final written
project, which covered 30% of their individual grades in the social psychology course.
The groups met inside and outside classes and the number of meetings varied from 3
to 25. The meetings lasted from 30 to 600 minutes and the average duration of one
meeting was 150.48 minutes (SD=95.56). The total amount of time spent together by
the group members ranged from 120 to 6000 minutes (the median time is 975
minutes). In the end, three groups (15 subjects) were excluded from the study because
some problems occurred in these groups during the semester (either one or two of the
members left the group, or the group split due to internal conflicts between its
members).
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Procedure
During one semester period (14 weeks) the students worked on their research
projects and volunteered to complete questionnaires in exchange for extra credit for
their final evaluation. They then participated in a videotaped meeting after having
delivered the written project. After a 10-week preparation period, 33 groups presented
their projects in a free and open presentation and received a feedback regarding their
projects and an evaluation for the overall performance at that moment. The
participants who chose to present their research projects received feedback from two
different sources. First, they received feedback from their colleagues (through social
comparison each of the teams could compare their own performance with the
performance of the other teams that openly presented their research projects) and
then, the groups received a private feedback from two experts in social psychology, in
a meeting where only the group members participated. The feedback from the second
source (the experts) consisted in the identification of procedural and methodological
errors, which are general for the scientific research, and conceptual errors (the projects
had to reflect the theoretical concepts as presented in the scientific literature of the
moment). This feedback was followed by an estimation of the group performance on a
10-point Likert scale that was done both by colleagues and by experts. The feedback
resulting from the social comparison is unclear, vague and obscure, while the feedback
received from the second source is clear and structured. After 14 weeks, all groups
presented their written projects and the participants received group and individual
grades.

1.3.2 Techniques and instruments
The teamwork construct, which has already been mentioned earlier in the paper,

will be more thoroughly described as it follows. Also, two evaluation methods of the
construct will be proposed and analyzed.
We defined the teamwork construct as the group's cognitive representation about
its own functioning. We have used two different methods to evaluate it. First, a
questionnaire was developed (Group Assessment Questionnaire) and second, we used
the group-discussion method for group evaluation. The psychometric qualities of these
two evaluation methods were further analyzed. The methods were also compared
regarding their predictive validity. In order to evaluate the way groups represent the
relevant information about a specific cognitive task, we used the cognitive mapping
technique.

Overview of the "Group Assessment Questionnaire" (GAQ) development
We shall analyze in this section the psychometric properties of the GAQ, with
special attention for the content validity and the reliability analysis of the
questionnaire.
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Content validity
The first step in the development of the GAQ was to establish an adequate content
validity for the items. Content validity refers to the fact that the instrument measures
exactly the construct it was intended to measure (Cronbach & Meehl, 1955). In other
words, we had to ensure that our questionnaire properly measured the dimensions
that could affect the small group's performance on cognitive tasks. We began with a
comprehensive analysis of the field literature on the group factors that have an impact
on group performance in general and on cognitive tasks in particular. A summary of
this analysis is presented in table 1. Each of the 7 identified dimensions has been
defined and thoroughly described. The descriptions of the 7 dimensions are presented
as it follows.
Cohesion is a dynamic process that is reflected in the tendency of group members

to stick together and remain united in the pursuit of the group's instrumental
objectives. In other words, cohesion refers to the degree to which the group members

are devoted to the group's goals and objectives, trust each other and actually feel they

belong to the group. Cohesion reflects the acceptance of team norms and the
importance of team membership.

Satisfaction with group outcome and experiences reflects the emotional support
the group has provided for its members. the honesty with which the members have
expressed their emotions and feelings and the quality of interpersonal relations
established in the group. Satisfaction refers to the positive atitudes that team
members have toward one another and toward the team. They are willing and able to
provide and seek assistance and support when needed.

Group efficacy can be defined as a group perceived capability to perform a
specific task. In other words, group efficacy consist in the group's members shared
beliefs regarding the group's capability to organize and execute the course of action in
order to achieve the group's goals and objectives.

Planning and organizing is a process of structuring the task, allocating
responsibilities, setting goals and developing a strategy for achieving the group's
objectives. In other words, planning and organizing refers to dividing the general task
in sub-tasks and distributing them among the group members. It also refers to
developing a specific strategy of approaching the task and to clarifying the goals and
general objectives of the group.

Coordination is the process of integrating the group members' individual
contributions to the task accomplishment. Coordination implies that group members
work independently to reach task completion, share information and effort. This
implies that group members have a common understanding of the group task and
each group member understands his own task, as well as the other members' tasks.
Group coordination means that the group members execute their activities in a timely
and integrated manner. Coordination is reflected in the synchronization of the group
members' actions and the progressive evaluation of the way in which these specific
activities are done.
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Group communication refers to the process of giving and receiving feedback
among group members. Group communication involves the exchange of information
between group members in a proper manner and using a proper terminology. The

purpose of group communication is to clarify the group goals and objectives, to
acknowledge the reception of information and to develop a common understanding of
the task. Adequate communication means careful listening to the opinions of those
who have attended the debates, it means stimulating the more reclusive ones to get
involved, as well as equally involving everybody in the process of decision-making.

Conflict management refers to the ways the group handles the conflicts among
the group members. Conflict within small groups can be defined as incompatible
activities, where one person is interfering, obstructing, or in other ways making the
behavior of another group member less effective. The way groups manage internal
conflicts can be an important factor influencing group performance.
During this stage of the questionnaire development and based on the above
descriptions, two experts in Social Sciences who also have a rich experience in small
group analysis issued items that consisted in specific instances of behaviors, attitudes,
and beliefs for each dimension. After eliminating the items that were redundant and
those that were similar, a list of 39 items has been obtained.
A second step followed, during which 4 other experts, selected on the same criteria
(a rich expertise in Social Sciences and especially small group research), were given
both the description of the 7 dimensions and the 39 items that resulted after the first
stage. The 4 experts were asked to redistribute the items on the 7 dimensions and to
establish a correspondence between each item and the dimension description. Only
those items were kept for which the experts agreed upon in a degree higher than 75%,
that is, at least three out of four evaluators agreed upon the dimension the item
belonged to. The purpose of this procedure was to create an assessment instrument
that would cover as many of the dimensions identified in the field literature as
possible. In other words, the purpose was to identify a set of different behaviors,
evaluative judgments (attitudes) and beliefs, all relevant for teamwork. This is thereby
a way of ensuring the instrument its validity of content. After this stage, 33 items
remained, distributed as it follows on the 7 dimensions: cohesion - 6 items, selfefficacy - 4 items, satisfaction - 5 items, planning and organizing - 6 items,
coordination - 5 items, communication - 4 items, and conflict management - 3 items.
Four items (6, 15, 21 and 23) are reverse scored items. The subjects' answers were
scored on a 6-level Likert scale. We used 6 levels in order to avoid the statistical error
of answers to be centered round the mean, and the descriptors for the points 3 and 4
were chosen in such a manner as to give a significant difference between the two
choices.

At this point, the questionnaire was given to the 359 subjects who were involved in
6 members in managing research projects. They were requested to
answer all 33 items, assessing thus their research team.
In order to refine the questionnaire, a factorial analysis was conducted. Principal
component extraction without rotating the correlation matrix was used in order to

groups of 4,5 or
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reduce the items to a smaller set of variables. Following the extraction, 7 principal
components resulted, all of them having an eigenvalue of 22.14 and accounting for
67.092% of the total variance. The eigenvalues and variances for all 7 components are
presented in table 10.
Table 10 Principal components extraction of the GAQ (eigenvalues and the percent of variance

explained)

Extraction Sums of Squared Loadings

Initial Eigenvalues

%

Component

Total

% of variance

Total

% of variance

Cumulative %

1

13.326

40.381

40.381

13.326

40.381

40.381

2

1.918

5.814

46.194

1.918

5.814

46.194

3

1.865

5.652

51.846

1.865

5.652

51.846

4

1.443

4.374

56.220

1.443

4.374

56.220

5

1.334

4.043

60.263

1.334

4.043

60.263

6

1.195

3.621

63.884

1.195

3.621

63.884

7

1.059

3.208

67.092

1.059

3.208

67.092

Cumulative

In table 11 we present the component matrix for the GAQ. All 33 items of the
questionnaire have the first factor loading more than 0.35. Because of this high first
factor loading we can conclude that all items from the initial item pool measure the
same construct. Even if seven factors were extracted, the inter-correlation among them
would be rather high. The inter-correlation between questionnaire factors range from
0.424 to 0.761 and all of them are significant at p < .000. The factor analysis provides

support for the conceptualization of

a single construct being evaluated by the
questionnaire. We call this construct "teamwork evaluation".

Table 11 Factor loadings for the items of GAQ
Factor

4

67

1

2

3

.793

-.013

.086

.642

.136

-.124 -.127 .138

.438

.401

-.345

.248

.065

.140

-.378

.535

.260

-.081

.206

-.014

.543

.142

5

GAQ item (scale)

1. The group members trust each other.

-.109

-.016

-.139

-.148

(COHE)

2. The group members acknowledge and

-.304 -.313

respect individual differences and

contributions. (SAT)
3. The more reclusive members have been
asked to get involved in debates. (COM)
4. The group members have been open

and frank in expressing their ideas and
feelings. (SAT)
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5. The relations and interactions of the

.630

.210

-.109

-.288

.071

.172

.347

group members have also been kept
outside group meetings. (SAT)
6. The group members had difficulties in
approaching the controversies related to
the project. (COM) reverse-scored item

.357

.351

.661

-.146

.135

-.014

-.102

7. I think the group has provided its
members with emotional support. (SAT)

.712

.158

-.089

..141

-.153

.203

-.150

8. This group had visible and effective
results in managing its task. (EFIC)

.657

-.298

..080

.010

.349

-.125

..029

9. The group members have monitored

.525

-.053

-.415

.287

-.088

-.142

.180

.632

.232

-.111

.148

-.094

-.347

.264

.437

.429

-.469

-.014

.339

.008

.121

.653

.113

..276

-.228

.067

-.037

.052

.540

.169

-.205

.459

-.256

-.026

..038

.548

..099

.101

.192

-.081

-.170

.402

.415

.336

.555

.062

.098

.151

.123

.780

.052

.053

.028

-.106

-.094

-.303

.758

-.107

..034

-.147

:155

.181

-.187

.584

-.299

..101

.063

.467

.117

-.130

.787

.087

..095

-.238

..211

-.094

.084

each other's activity during the task.
(COORD)

10. The group members share with each

other the information they have regarding
the project. (COORD)
11. I felt I have been involved in the task

distribution process. (PLAN)
12. The group members helped each
other in accomplishing their tasks.

(COORD)

13. During the debates, each group
member has been carefully listened by the
others. (COM)
14. All the group members have been

involved in the decisions taken by the
group. (COM)
15. The group avoided to openly
approach the conflicts that occurred

during the meetings. (CMNG) reversescored item
16. The group members have

synchronized their actions in order to
reach the group goals. (COORD)
17. The group has found effective
solutions to solve the conflicts between its
members. (CMNG)
18. The group has developed its own

strategy in approaching this project.
(PLAN)

19 The group members feel they belong
to this group. (COHE)
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20. The opinion divergences have
generally been solved. (CMNG)

.680

.109

.098

-.081

-.201

-.273

-.193

21. There have been group members who .350

.397

.307

.401

.382

-.288

.069

.751

.156

-.126

-.264

.110

.140

..030

.616

.134

.424

-.038

-.048

.116

..010

.541

.015

.032

-.213

.053

-.223

.086

..266 .200

.151

-.143

-.056

-.218

-.157

.155

.455

-.140

.041

-.020

.636

..380

.011

.008

-.164

.089

.004

28. The group has clearly defined

.579

-.177

.063

.275

.173

.393

-.024

performance standards. (PLAN)
29 Each member is completely aware of
the group's goals and objectives. (PLAN)

.745

-.184

.087

.122

-.204

-.051

.150

-.057 .130

-.216 .047

.056

.183

-.028

.012

-.157

-.334

.082

.097

..303

.011

-.138

.129

.021

.084

-.512

.053

.033

.392

..054

.038

changed parts of the project without
consulting the others. (COORD) reversescored item

22. I feel I really belong to this group.
(COHE)

23 If I had to do a similar task, I'd rather
do it in another group. (COHE) reversescored item
24. The members of the group I belong to

get along better, in comparison with
other groups. (COHE)
25. The group knows precisely what it has .753
to do. (PLAN)
26. Each group member was completely
.643

aware of his own tasks. (PLAN)
27 The group' s members have been
equally involved in reaching the group's
goals and objectives. (COHE)

30. The members of the group I belong to .785
work more efficiently together, in
comparison with other groups. (EFIC)
31. I am pleased with the quality of
.724
interpersonal relations in this group. (SAT)
32. Had the group had to do another
.774
research project, its performance would

presumably be. (EFIC)

33. I think that the present group
performance is. (EFIC)

.583

Note
1) Extraction

method: Principal Component Analysis, 7 components extracted;
2) COHE
cohesion; COM - communication; CMNG - conflict management; COORD - coordination;
PLAN - planning and organizing; EFIC - self - efficacy; SAT - satisfaction.

All items have a high factor loading on the first component extracted. Clustering
the items with the highest loading of specific factors and correlating the average
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scores obtained for the 7 factors led to positive and statistically significant correlations.
Putting together these results with those obtained from the analysis of the
questionnaire's internal consistency (0.92 for the 33 items), we can state that all 33
items regard a unique construct, which we shall call "teamwork".
In conclusion, the instrument assesses the way in which group members perceive
their group's functioning and teamwork. The results are similar with those obtained by
Eby, Meade, Parisi and Douthitt (1999). The authors have analyzed approximately the

same aspects of teamwork (coordination, team building, communication, analysis,
planning and organizing, adaptability and conflict management) and they found the
same unitary nature of the teamwork construct (Eby, Meade, Parisi & Douthitt, 1999).

Reliability analysis
The reliability of an instrument represents the degree to which the results are
consistent and repeatable. The reliability depends on the population the questionnaire
is administered to and on the conditions in which the instrument is used. Having this
in mind, the study of the reliability of GAQ was done using only the internal
consistency coefficient. Because the characteristics of teamwork can easily change in
time, we decided that test-retest correlation is not indicated in the case of GAQ.
The internal consistency coefficient highlights the uniformity by which the items
evaluate the same construct. If the internal consistency is high, it means that the items
strongly correlate, so they refer to the same construct. The internal consistency was
calculated using the alpha Cronbach coefficient. For that, 150 subjects answered the
questionnaire. The internal consistency coefficient for the entire questionnaire (33
items) was 0.947 and the coefficients for each scale are presented in table 12.
Table 1 2 The internal consistency coefficients for GAQ scales
Scale

Cohesion

Efficacy

Satisfaction

Planning

Coordination Communication

and

Conflict
management

organizing

Items
Alpha

6

4

.812

.841

5
791

6
.786

5
.821

4

3

.744

.73

The coefficients obtained are statistically significant; the items of each scale
evaluate the same construct.
The most frequent methods of statistical analysis for the data gathered by means of
this questionnaire are those of variance analysis of the scores obtained by the

members of a group as a result of filling out the questionnaire. One of the most often
cited techniques in such analyses is the calculus of the agreement coefficient among
group members, RWG. This coefficient indicates the degree to which the group
members assess in a similar manner the general functioning of the group. A major
limit of these statistical aggregations of the results is that they lose the very essence of
group functioning, that is, collective behavior. The social group is more than the sum
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of its members; therefore the global functioning of a small group cannot be assessed
by statistically integrating the results of individual assessments. Even if we assumed
that a group votes all its decisions, there is no certainty whatsoever that by integrating
individual decisions we will get an accurale picture of how the group works. This
individualist perspective on group functioning loses sight of the interaction processes
between the group members and phenomena like social influence that have an impact
on collective performance. In order to overcome this drawback in the abovementioned procedures, we also applied an alternative method of group functioning
and teamwork assessment, namely the group-discussion method.
Assessing teamwork by the group-discussion method (GDM)
Once the group had created its conceptual map (that will be discussed in a coming
section of this paper), its members have been asked to assess the group functioning on
the 7 earlier-mentioned dimensions. They have been told that the assessment must be
a result of a group debate and should reflect the members' consensus on the way the
group has functioned. In order to do this, they received a thorough description of the
7 dimensions (dimension definition, description and examples of typical behaviors).
The subjects' task was to analyse the description of each dimension and then to assess
on a 6-level Likertt scale the group functioning, on each of the 7 dimensions. They
were given the liberty to use decimals in the assessment task. The resulted assessments
reflect the group members' consensus on its functioning. An example of one
dimension description received by the group on the evaluation form is presented next:

Group coordination - evaluation form

Coordination is the process of integration of group member's individual
contributions to the task accomplishment. Coordination implies that the group
members work independently to reach the task completion, share information and
effort. This implies that group members have a common understanding of the group
task and each group member understands his own task as well as other members'
tasks. Group coordination means that the group members execute their activities in a
timely and integrated manner. Coordination is reflected in the synchronization of the

group members' actions and the progressive evaluation of the way in which these
specific activities are being done. Group coordination is optimal when:
1. the group members share with each other the information they have regarding
the task;
2. the group members help each other in accomplishing their tasks;

3. the group members synchronize their actions in order to reach the group
4.

goals;
the group members monitor each other's activity during the task.
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The activities coordination in this group was:
1

Very Low

2

3

Low

Acceptable

4

Medium

5

Good

6

Very Good

The group evaluation by the group-discussion method was made 3 weeks after the
individual evaluation. We have used this combination of methods because we think

that group evaluation must reflect the group as a whole, rather than the individual
members beliefs about the group. During the group discussion (videotaped) we have
analyzed the group interactions while reaching consensus with respect to group
evaluation dimensions.

The conceptual mapping technique
The identification of the relations between concepts (the conceptual network) can
be done in several ways: either the subjects are requested to find themselves the main
concepts in a field, or these concepts are drawn from other springs (formal
documents, interviews with experts). Once the set of relevant concepts is ready, these
concepts are to be organized. The methods of concept organization most frequently
cited in the field literature are multidimensional scaling and pathfinder. Basically, the
subjects are requested to compare between pairs of concepts. Similarity, contingency
and causal determination between two concepts are numerically valued on Likert
scales. Afterwards, these numeric evaluations, organized in matrixes, are bound to
statistical procedures, which estimate the relations between the concepts and organize
them in networks.
Although these methods have also been used for groups, there are some limits to
consider. First of all, the results are based on integrating individual answers and thus
lose out of sight aspects of collective performance that were previously discussed.
Second, by comparing the concepts in pairs, one loses the larger image of the general
representation of the studied conceptual sphere. Third, using an intricate statistical
apparatus may lead to errors in data interpretation and prevent checking of the
ecological plausibility of the resulted representation.
Bearing in mind the limitations of the above-mentioned methods, we propose a
new strategy of assessing propositional representations in groups. After a thorough
analysis of each research project, 20 key concepts have been selected for each one and
printed on different cards. The subjects were given an envelope with the 20 concepts,
an A3 blank sheet of paper and glue. Their task was to distribute the concepts on the
sheet in such a manner that their spatial proximity would reflect the extent to which
they were related. The debate needed for finishing the conceptual map was timed. This
method allows the actual assessment of collective performance, since every member of
the group may contribute at every moment during the task solving. Also, all along the
task solving, the group may keep an image of all the concepts and the relations
between them, and therefore we have the certainty that this technique allows the
actual assessment of the representations the group operates with.
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The idea of studying the cognitive complexity of groups is a relatively new one
(Ginsberg, 1990; Calori, Johnson & Sarnin, 1994). According to Callori, Johnson and
Sarnin (1994), the cognitive mapping technique can be used to assess cognitive
complexity (as a general characteristic of a cognitive system). We considered two
aspects for the analysis of the groups' cognitive maps, both related to the
configuration of the map. We analyzed first the map diversity as the number of
distinct relations established between the 20 concepts of the map. Starting from a
taxonomy proposed by Gomez, Moreno, Pazos & Sierra-Alonso (2000), we identified 7
distinct types of relations between concepts. Causal relations (CA) describe how a
given action or phenomenon induce (determine) another state, action or event (A is
the cause of B). Association (ASO) describes how two or more concepts are correlated
(A is related or associated to B). Equivalence (EQ) establishes the equality between two
or more apparently different concepts (including similarity A is similar to B).
Topological (TOP) relations describe the spatial distribution of concepts representing
physical items (A is above B). Structural (STR) relations describe how a concept or a
group of concepts can be decomposed into parts (also inclusion exclusion relations, A
is a part of B). Chronological (CHR) relations describe the way two or more concepts
are related in a time sequence (A occurs before B). Hierarchical (HIE) relations describe
the categorical relation existent between concepts (A is subordinated to B).
Next we analyzed map connectivity as the total number of connections established
between concepts. Cognitive map connectivity is one of the most frequently cited ways
of approaching cognitive map analysis (Cossette & Audet, 1992; Bougon, 1992;
Langfield-Smith, 1992; Eden, Ackerman & Cropper, 1992; Calori, Johnson & Sarnin,
1994).

Map diversity and map connectivity are indicators of the map complexity. The
larger the number of distinct relations and connections established between the
concepts, the higher the map complexity.

1.3.3 Hypotheses
One of our main arguments with respect to the collective representation is that
groups can develop, store and use different forms of cognitive representations. The
development of such representations is a collective attribute. The collective
representation is developed according to the interactions established among group
members and is distributed among them. This thesis is particularly valid for the
teamwork construct. As we have argued before, the teamwork construct is closely
related to the group performance and is the main indicator of the collective knowledge
related to the group's identity. The better the teamwork, the higher will be the group
performance. If we try to compare the construct validity of two independent
teamwork measures, the one that predicts better the group performance has the
higher construct validity. We hypothesize that because teamwork is a collective
attribute (associated with a collective representation), we expect the teamwork
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evaluation through the group-discussion method to have higher construct validity than
the teamwork evaluation through GAQ. Our first hypothesis is the following:

Hl. The assessment of the internal group functioning and teamwork through

the group-discussion method has a higher predictive validity for the group's
general performance than assessing it through the statistical aggregation of the
individual results obtained from the completion of one questionnaire.
As we have mentioned before, the teamwork construct is a collective attribute
associated with a collective representation. Each group can develop cognitive
representations of the knowledge related to its own functioning (teamwork construct).
Our general hypothesis is:
H2. The group's knowledge about its own identity and functioning

(teamwork) is represented in a narrative form.
If our thesis that the narrative representations are plausible ways of representing
the group's knowledge related to teamwork is not incorrect, then group narratives
have to accurately predict the teamwork evaluation. If the narratives identified in the
group discussion do not cover a significant percent of the teamwork variance, then no
relation can be established between the group narratives and the teamwork construct.
H2a. The narratives identified during group discussions accurately predict the
collective evaluation of teamwork.
The group can develop, store and use other kinds of knowledge representations,
too. A particular domain is the knowledge related to group task. Conceptual
representations have also been studied by the shared mental model approach. In that
approach the conceptual network is obtained by aggregating the individual group
members' comparison between pairs of concepts. In our approach we have used a
collective card sorting technique to study the way in which groups represent
conceptual knowledge. The proposed method allows for the assessment of the
collective conceptual network. This leads to our third general hypothesis:
H3. The group's conceptual knowledge about the specific cognitive task it has

to perform

is

represented in a propositional form.

This general hypothesis has to be detailed in more specific statements. If the

conceptual network is a plausible way for groups to represent their knowledge, then
the resulting conceptual network has to be valid. stable in time and to have
explanatory power. A conceptual network is valid if the relations established between
concepts are reflected in the group behavior. Our first specific hypothesis is:
H3a. The time needed for the group to establish the relation between two proximal
concepts from the conceptual network is significantly shorter than the time needed to

establish the relation between two distal concepts of the same network.
Each cognitive representation has a certain degree of stability. If indeed the group
develops such propositional representations, it means that when the group is asked to
organize the same concepts a second time after a certain period of time, the resulting
conceptual network has to be similar with the initial one. Our second hypothesis is
that:
H3b. The conceptual networks developed by groups are stable over time.
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The cognitive map (conceptual network) is a product of group interactions. The
cognitive map reflects the way in which groups represent their conceptual knowledge.
If indeed our thesis that cognitive representations are reflected in the group
performance is not incorrect, then the map diversity and connectivity must be good
predictors for the group's general performance. So the next hypothesis is:

H3c. The conceptual network's characteristics (conceptual map diversity and
connectivity) are good predictors for groups' general performance.
As we have argued in one of the first sections of our paper, the main structural
characteristics of the group as a system are its composition and its size. Another
indicator of the group functioning is the total amount of time spent together by the
group members working on a particular task. Our fourth general hypothesis is that:
H4. The group's characteristics (size and composition) and the total amount of
time spent together by the group members determine its functioning and the
way it processes task-relevant information.
This general statement has to be detailed in more specific hypotheses. First of all,
the time needed to accomplish a cognitive task is a good indicator of the memory
interference. We used this indicator to study the degree of memory interference in
groups with different characteristics. As we have mentioned in the literature review
(section 1.1.2), larger and heterogeneous groups bring wider perspectives on the task.
In our opinion, the total amount of time spent together by the group members
working on their project is an indicator for the level of processing the available
information. The longer the group worked together, the deeper the analysis of the
available knowledge. Our first specific hypothesis is that:
H4a. Group size, composition and the total amount of time spent together by the
group members have a positive effect on the amount of time needed for conceptual
mapping.
In order to eliminate other alternative explanations for the amount of time needed
by the group members to accomplish the conceptual mapping task, we shall consider
the number of distinct themes related to the task that are discussed by groups as a
direct indicator of the group's memory interference. Our next hypothesis is that:

H4b. Group size, composition and the total amount of time spent together by the
group members have a positive effect on the number of distinct themes related to the

task identified during the group debate while performing the conceptual mapping
technique.
Implicitly:

H4c. There is a positive relation between the amount of time needed for
conceptual mapping and the number of distinct themes identified in the group
debate.

Even if the memory interference is an important indicator of the information
processing, we shall also consider other indicators. Such indicators are the diversity
and the connectivity of the conceptual network. Map diversity refers to the total
number of distinct relations identified between the map's concepts. Map connectivity
refers to the total number of connections established between the map's concepts.
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Map diversity and map connectivity are indicators of map complexity. Our hypotheses
are:

H4d. Group size, composition and the total amount of time spent together by the
group members have a positive effect on the map complexity.
More specifically:

H4e. Group size, composition and the total amount of time spent together by the
group members have a positive effect on map diversity.
and

H4f. Group size, composition and the total amount of time spent together by the
group members have a positive effect on map connectivity.
As we have argued before, map diversity and connectivity are good prediaors for
group performance. We also assert that group performance in cognitive tasks is
determined by the system's general characteristics, so we hypothesize that:
H4g. The effect of group characteristics (composition, size and the total amount of

time spent together by the group members) on group performance is mediated by the
characteristics of the conceptual network (map diversity and map connectivity).
Our last hypothesis is related to the role of feedback on group performance. The
general hypothesis is that:
H5. The way feedback on the group's performance is structured affects its
performance.
And more specifically:

HSa. A clear and structured feedback regarding group performance leads to a
significant increase of group performance, as compared with an unclear and obscure
feedback.

1.3.4 Results and discussions
Section 1
In order to evaluate the overlapping of the constructs assessed by the two abovementioned methods, we calculated the correlation coefficient between the scores at
GAQ scales and those obtained for the same dimensions but from the group
discussion (GDM). The groups received the description of the dimensions evaluated by
the GAQ and behavioral samples from those dimensions with the instruction to reach
consensus toward the evaluation. The correlations between the seven dimensions as
evaluated with the two methods (GAQ and group-discussion method) are presented in
table 13.
As these coefficients prove, the two methods are highly concordant with one
another. The same unitary structure of the "teamwork" concept is revealed by the fact
that the correlations between the 7 dimensions of teamwork evaluated through GDM
are positive and range from 0,285 to 0,730 (all significant at .01, see table 10).
In order to make a more detailed analysis of the two group evaluation methods
used in this study, a factor analysis study was further conducted. Two
main components (see table 14) resulted from a principal component analysis of the
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Table 13 The correlation coefficients between the 7 dimensions of teamwork evaluated by GAO
and by GDM

-GDM CohesGDM
GAO 3
COHES.GAQ
0.672**
EFFIC.GAQ
0,283*
SATISF. GAQ
0,558**
PLANN. GAQ
0,384**
COORD. GAQ
0,618**

EfficGDM SatisfGDM PlannGDM CoordGDM CommGDM CmngGDM

0,465"
0,485**
0,361**
0,352**
0,409**

0,634**
0,277*
0,588**
0,457**
0,625**

0,472**
0,334**
0,375**
0,518**
0,406**

0,562**

0,445**

0,449**

0,260*
0,526**
0,358**

0,190
0,401**
0,314*

0,250*
0,402**
0,396**
0,549**

0,673**

0,531**

COMM. GAQ

0,604**

0,303*

0,624**

0,442**

0.606**

0,572**

0,476**

COMNG. GAQ

0,634"

0,470**

0,621**

0,540**

0,612**

0,546**

0,546**

14 dimensions (7 from the questionnaire analysis and 7 from the group-discussion
method). All 14 dimensions have a high factorial loading in the first factor, which is
another strong argument in favor of the unitary structure of the "teamwork" concept.
The second factor has an eigenvalue of 1,687 and accounts for 12,97% of the score's
total variance (table 14). The 7 dimensions of teamwork evaluated by group-discussion
method have the highest factor loading in this second component and therefore we
name it "collective assessment".
Table 14 Principal components extraction of teamwork dimensions evaluated by GAQ and GDM
(the measures were analyzed together)
Eigenvalues
8.395

% of Variance

1

59.96%

59.96%

2

1.678

12.97%

72.93%

Component

Cumulative %

Table 15 Factor loadings for the dimensions of teamwork evaluated through GAQ and GDM
DIMENSIONS

(GAQ= questionnaire dimension;
GDM = group-discussion method

Component

dimension)

1

2

COHESION GAQ
EFFICACY GAQ

.917

-.276

.729

-.287

SATISFACTION GAQ
PLANNNG & ORGANIZING GAQ
COORDINATION GAQ

.887

-.199

.827

-.380

.877

-.243

.791

COMMUNICATION GAQ
CONFLICT MANAGEMENT GAQ
COHESION GDM

.819

-.384
-.372

.766

.410

EFFICACY GDM

.452

.459

SATISFACTION GDM

.722

.484

PLANNNG & ORGANIZING GDM

.557

.347

COORDINATION GDM.

.798

.341

COMMUNICATION GDM

.764

.334

CONFLICT MANAGEMENT GDM

.808

.318
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We next conducted a regression analysis, where we considered the general
performance of each group as a dependent variable, while as predictors, we used on
one hand the 7 dimensions of teamwork evaluated through the GAQ, and on the
other, the 7 dimensions of teamwork evaluated by the group-discussion method. The
results prove a significantly higher predictive value regarding group performance for
the 7 dimensions of teamwork evaluated through the GDM F**(7,71)=5,469 (p<
0005) than for the 7 dimensions of teamwork evaluated through GAQ F(7,71)=1.428

(p< .210).
The linear regression coefficients are presented in table 16 for each of the two
group evaluation methods:
Table 16 Regression coefficients: the dependent variable is the group performance and the

teamwork dimensions evaluated through GDM and GAQ are the independent variables

Method
GDM

R2

Adjusted R2

.612

.374

.306

.368

.135

.041

R

GAQ

It appears that the highest predictive value of the group's actual performance is
results
coming from group debates, and not from the statistical integration of the
7
dimensions
obtained from individual assessments. The correlations between the
assessed with the group debate method and the general performance of the group are
presented in table 17.
Table 17 Correlation coefficients between the general performance of the groups and the

dimensions of teamwork evaluated through GDM
PERFORM. COHES. EFFICACY SATISF
PERFORM

1.000

.337**

.496**

PLANN. COORD. COM.

COMNG.

.418**

.344**

All**

.698**

.682**

.312*

.446**

COHES.

.337**

1.000

.461**

.743**

354**

.709**

EFFICACY

.496**

.461**

1.000

.436**

.328**

.391**

.285*

.481**

SATIS.

.418**

743**

.436**

1.000

.381**

.676**

.717**

.695**

PLANN.

.344**

354**

.328**

.381**

1.000

.676**

.564**

1.000

.718**

.730**

.442**

.718**

1.000

.681**

681**

1.000

COORD.

.411**

.709**

.391**

COM.

.312*

.698**

.285*

.717**

COMNG.

.446**

.682**

481**

.695**

564**442**504**

504**730**

ote: ** --Correlation

is significant at the 0.01 level (2-tailed); * = Correlation is significant at the 0.05
N
level (2-tailed); PERFORM. = the general performance of the group rated by two independent experts;

We used stepwise regression to determine the weights of the seven dimensions in
the regression equation. This method is less controversial because the predictors are
entered in the regression equation only if they meet the statistical inclusion criteria
(Brymer & Cramer, 2000). The predictors are entered in steps according to their
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correlation with the dependent variable and the order is the following: self-efficacy.
conflict management, satisfaction, coordination, planning, cohesion and
communication.
The regression model summary and the ANOVA results are presented in the table
below:
Table 18 Summary for stepwise regression analysis: the independent variables are the teamwork

dimensions evaluated through the GDM and the dependent variable is the group general
performance

R

R2

F value

Sig.

1 = Self-efficacy

.496

.246

.236

22,89

.000

2 = 1 +Conflict management
3 = 2+Satisfaction
4= 3 + Coordination
5= 4+planning

.550

.302

.282

14,92

.000

.559

.312

.282

10,28

.000

.564

.318

.277

7,79

.000

.569

.324

.273

6,32

.000

.578

.334

.273

5,43

.000

.612

.374

.306

5,46

.000

6 = 5+ cohesion
7 = 6+communication

Adjusted

R2

The self-efficacy is by far the most important predictor in the model. Similar results
are reported in the meta-analysis realized by Gully and al. (2002). Conflict
management, satisfaction, coordination, planning, cohesion and communication
follow efficacy in the regression model. The total F ratios for each individual predictor
added to the model (as well as for the general model) are significant at 0.0005 (Sig. =
.000) and no variable was excluded from the equation, so that we can conclude that
the regression model is correct. This conclusion is also sustained by the fact that the
tolerances for all predictors extracted from the colinearity analysis range between
0.768 and 0.919, so that the multi-colinearity of predictors is unlikely. According to
Bryman & Cramer, when the predictor tolerances are low, the multiple correlation is
high and there is the possibility of multicollinearity (Bryman & Cramer, 2000). Thus, in
our case if the tolerance values had been low (close to zero), the multi-collinearity
would have been a possibility.
The analysis of "" value for each unstandardised regression coefficients shows that
the most powerful predictors for the group's general performance are self-efficacy
(t=3,54, p<. 001), conflict management (t=2,44, p< .01), satisfaction (t=1,87, p<
.04), planning and organizing (t=2,02, p< .047) and coordination (t=1,76, p< .05).
We can conclude that groups with a high level of self-efficacy beliefs, which handle
and solve effectively all intra-group conflicts, which are more satisfied with the
outcome of group activities and which coordinate and plan properly their actions, are
more likely to have a high general performance.
Analyzing the results of the statistical procedures we can conclude that the
predictive validity of assessing the group through group-debate is significantly higher
than the method implying the aggregation of individual assessments. These results
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therefore recommend the use of the group-debate assessment method. Similar
findings came from a study made by Gibson, Randel and Earley (2000). These authors
have compared three methods of evaluation of the group perceived efficacy. Two of
them consisted of statistical aggregation of individual results coming from individual
evaluations made by the group members, while the third was the evaluation of group
efficacy through group-debate. The latest one turned out to have the highest
predictive value for the general performance of the group (Gibson, Randel & Earley,
2000).
We can therefore conclude that the first hypothesis of our study has been
confirmed. In our approach, we consider the representation of knowledge at group
level as a collective attribute. The way we see it, the group represents its knowledge in
a unitary manner and operates with these representations, accomplishing a collective
performance. Unlike the theoretical approach of the shared mental models in groups,
the model proposed in this paper intends to capture the very essence of group
functioning - collective behavior. Having this in mind, we consider that any method
that tries to determine the cognitive representations the group operates with, must
fulfill a set of constraints:
• The evaluated constructs must reflect the group as a whole, which implies the
method to be focused on the consensus between group members. This
consensus is reached as a result of real interactions among group members and
not of artificial statistical methods; the constructs must reflect interaction
processes among group members;

• The evaluations obtained for these constructs must have an adequate
predictive value as far as the group's performance (both general, and especially
in cognitive tasks) goes; the constructs evaluated in this manner must permit
discrimination between groups.
The various methods of evaluating the group by means of the aggregation of
individual evaluations do not respect the first constraint. These methods lead to an
artificial consensus, arising from the statistical procedures used, but the results do not
actually reflect the interaction processes that take place in group, and implicitly the
group as a whole. Naturally, in certain cases these aggregation methods turned out to
have an adequate predictive value, but this does not entirely justify their use.

Section 2
Another hypothesis of our model states that within the group's cognitive system,
knowledge related to teamwork is principally represented in a narrative form. To test
this hypothesis we conducted a content analysis for 23 group interviews. The interview
was based on an interview guide consisting of the following questions (two of the
questions were adapted from Hirokawa, DeGooyer & Valde, 2000):

"Think about your group and provide a detailed account of your group
experiences. Think that you have to describe your group to a person who does not
know anything about the group. Provide information about group experiences, group
functioning, group performance, group's strong points and liabilities."(20 min.)
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"Think about some important experiences of group success and provide a detailed
account of that success. Explain what happened and what do you think is the most
important factor which influenced that success." (5 min.)
"Think about some experiences of group failure and provide a detailed account of

those events. Explain what happened and what you think was the most important
factor which influenced the failure." (5 min.)
Prior researches using interviews to elicit cognitive representations indicate that the
number of constructs elicited through interview depends on the length and structure
of the interview and on the skill of the interviewer (Eden, Ackerman & Cropper, 1992;
Calori, Johnson & Sarnin, 1994; Lagan-Fox, Code & Langfield-Smith, 2000; Cooke.
Salas, Cannon-Bowers & Stout, 2000; Alvesson, 2003). We decided to use a standard
form and a limited time (30 minutes) for the interview in order to compensate the
biases due to the structure and length of the interview (the number of narratives
identified in the interview could be determined by the manner of addressing questions
and by the length of the interview). Also, in order to reduce the biases due to the
qualitative nature of the interview's analysis, we decided to use two independent
coders (keeping for further analysis only the narratives upon which the coders have
entirely agreed). Afterwards, we provided the coders with an accurate definition and
description of narratives (each identified content had to satisfy the 3 coherence criteria
stated by Black, Galambos & Read, 1994). We finally provided the coders with a clear
definition and description of the 7 teamwork dimensions (for categorizing the

narratives).
A regression analysis was further conduaed. The dependent variable was the
teamwork evaluation resulted from the group-discussion method. We decided to
integrate the scores obtained at the seven dimensions of teamwork resulted from the
group-discussion method because of the unitary structure of the teamwork construct.
We used this unique score as an indicator of the teamwork construct for each group.
The narratives identified in a 30 minutes group interview were considered as
independent variables.
Two independent coders analyzed the interview protocols. Only the narratives upon
which the coders had total agreement were kept for further analysis. A total collection
of 967 (630 positive and 337 negative) narratives resulted. From a preliminary analysis
we distinguished between two main categories of narratives: positive and negative.
We used the description of the 7 dimensions of teamwork to further categorize the
narratives. Besides the 7 dimensions of teamwork, another two categories of narratives
were identified in the protocols. The first one accounts for the external factors, which
influenced group functioning and performance. The second one comprises all of the
narratives related to group experiences that cannot meet the description criteria for
any of the 7 dimensions of teamwork. We labeled them as "other group experiences".

The positive and negative narratives were considered as predictors in two regression
analyses.
In the first regression study, the independent variables were the positive narratives

related to the teamwork construct (7 predictors. one for each of the 7 dimensions of
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teamwork), the positive external events that influenced group funaioning and other
positive experiences. The dependent variable was the general indicator for teamwork
(the total score resulted from the evaluation of the 7 teamwork dimensions through
the group-discussion method). In conclusion, the general model consisted of 9
predictors (the number of positive narratives) for the teamwork construct.
Table 19 Regression coefficients: predictors are the number of positive narratives identified in

the group interviews and the dependent variable is the teamwork evaluation through GDM

Independent variables
Positive narratives

R

R2

,823

,677

value

Sign.

3,02

.035

F

We further used stepwise regression in order to determine the weight of each
predictor in the regression equation. The predictors are entered in steps according to
their correlation with the dependent variable: cohesion (r=0,751**), other experiences
(r=0,739**), conflict management (r=0,574**), communication (r=0,503*),
coordination (r=0,382*), satisfaction (r=0,347), external events (r=0,341), planning
and organizing (r=0,337) and self-efficacy (r=0, 277). The results of the stepwise
linear regression analysis are presented in the table bellow.
Table 20 Model summary and ANOVA results for stepwise regression analysis: independent

variables are the number of positive narratives identified in the interview protocols and the
dependent variable is the teamwork evaluation through GDM

R

R Square

Adjusted

R

F

value

Sign.

Square
1 = Pos COHESION

2= 1 +
3= 2 +
4= 3 +
5= 4 +
6= 5 +

,751

,564

,544

27,19

.000

Pos EXPERIENCES

,795

,633

,596

17,22

.000

Pos CONFMANAG.

,798

,637

,580

11,13

.000

Pos COMMUNICATION

,806

,650

,572

8,34

.001

Pos COORDINATION

,809

,655

,553

6,44

.002

Pos SATISFACTION

,817

,667

,542

5,34

.003

7= 6 + Pos EXTERNAL EVENTS
8= 7 + Pos PLANNING

,818

,669

,515

4,33

.008

,818

,669

.480

3,53

.019

9= 8 +

,823

,677

,453

3,02

.035

Pos SELF-EFFICACY

Note: Pos COHESION = the number of positive narratives related to group cohesion; Pos EXPERIENCES

= the number of positive narratives related to group experiences; Pos CONFMANAG = the number of
positive narratives related to conflict management; Pos COMMUNICATION = the number of positive
narratives related to group communication; Pos COORDINATION = the number of positive narratives
related to group coordination, Pos SATISFACTION = the number of positive narratives related to group
satisfaction; Pos EXTERNAL EVENTS = the number of positive narratives related to external events; Pos

PLANNING = the number of positive narratives related to planning and organizing; Pos SELF EFFICACY
= the number of positive narratives related to group self efficacy.
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Analyzing the results, we decided to exclude two predictors from the model
(external events, respectively planning and organizing), because of their comparatively
small contribution to the regression model. When those two variables were excluded
from the model, the following results were obtained:
Table 21 Regression coefficients after two weaker predictors were excluded
Independent variables

R

Positive narratives related to cohesion.

,877

R2

F

value

8,895

,769

Sign.
.000

communication, self-efficacy, coordination,
satisfaction and other group experiences.
The second regression study was conducted for the negative narratives identified in
the interview protocols. The same procedure was used as for positive narratives. The
results for the general regression model show that if all the categories are considered,

the negative narratives are not good predictors for the teamwork evaluation (R=0,800,
F=2,57, p<.059). The stepwise regression was conducted further on in order to
determine the weight of each of the 9 predictors entered in the general model. The
predictors were entered in the following sequence: satisfaction (r= -0,667**), planning
and organizing (r= -0,632**), conflict management (r= - 0,489*), cohesion (r= 0,485*), self-efficacy (r= -0,464*), communication (r= -0,462*), coordination (0,414*),
other experiences (r= -0,270*) and external events (r= -0,018). The model summary of
stepwise regression is presented in the table bellow.
Table 22 Summary for the stepwise regression analysis: independent variables are the number
of negative narratives identified in the interview protocols and the dependent variable is the
teamwork evaluation through GDM

Predictors

R

1 = Neg SATISFACTION
2= 1+ Neg PLANNING

,666

3= 2 + Neg CONFLICT MANAGEMENT
4= 3 + Neg COHESION
5= 4 + Neg SELF-EFFICACY
6= 5 + Neg COMMUNICATION
7= 6 + Neg COORDINATION
8= 7 + Neg EXPERIENCES
9=8+ Neg EXTERNAL EVENTS

R2

Adjusted

R2

F

value

Sign.

,443

,417

16,71

.001

,725

,526

.478

11.08

.001

,726

,527

,452

7,05

.002

,730

,533

,429

5,13

.006

,761

,579

,455

4,66

.007

,765

,585

,430

3,76

.016

,776

,602

,417

3,24

.026

3,03

.033

,797
,800

,634
,641

,426
,392

2,57

.059

Note: Neg SATISFACTION = the number of negative narratives related to group satisfaction; Neg

PLANNING = the number of negative narratives related to planning and organizing; Neg CONFLICT
MANAGEMENT = the number of negative narratives related to conflict management; Neg COHESION
= the number of negative narratives related to group cohesion; Neg SELF EFFICACY = the number of
negative narratives related to group self efficacy; Neg COMMUNICATION = the number of negative
narratives related to group communication; Neg COORDINATION = the number of negative narratives
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related to group coordination; Neg EXPERIENCES = the number of negative narratives related to group
experiences; Neg EXTERNAL EVENTS = the number of negative narratives related to external events.

Analyzing the results of the stepwise regression analysis, we decided to remove
four of the predictors (Neg COMMUNICATION, Neg COORDINATION, Neg EXPERIENCES
and Neg EXTERNAL EVENTS). After removing those variables, the F value for the
regression coefficient become statistically significant (R= 0,761; F=4,66**; p< .007).
In conclusion, the number of negative narratives identified into the group interviews
and related to satisfaction, planning and organizing, conflict management, cohesion
and self-efficacy have a good predictive validity for the general evaluation of
teamwork.
By combining the most powerful predictors from these two regression studies, we
found out that the total variance explained by them in the teamwork construct is
68,7%. In other words, the number of positive narratives related to group cohesion,
conflict management, communication, coordination and satisfaction, other relevant
group experiences, as well as the number of negative narratives related to group
satisfaction, planning, conflict management, cohesion and self-efficacy are good
predictors for the teamwork construct (R=0,918; F=5,38**; p< .005) These results
support our second hypothesis stating that group knowledge related to teamwork is
mainly represented in a narrative form. The main question rising at this point is: How
can a narrative representation be implemented in a distributed manner? This problem
has received some empirical support (Dautenhahn & Coles, 2001) in the field of
artificial intelligence. We consider that for formal groups, it is not only possible, but
also very common to develop collective narratives. To illustrate this we translated a
fragment from one of the interviews.
Fragment 1
"Ml : From the beginning, we have established a kind of general plan... each of us
received only a part of the task...
M3: ...yes and if somebody found some information about the other's part we
completed each other.

Ml: ...depending on the materials we had.
MS: We didn't have difficulties...
M3: ... because generally, we found the materials we needed.

Ml: ... yes, all of us searched and...
M2: ... everybody found something and then we structured everything.
Ml : And we met and discussed <<1've done that, and that,... what else do you

got'> >
M4: Yes we usually met in the library (laughing)

Ml: ... or at my place...
M5: ... yes, last time we stayed at your place for more than 6 hours...
M2: ...when we wrote the final form of the project.
Ml: I think we worked for 5 hours...
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M3: ... no, we stayed together more than 6 hours...
M2: ...yes, because we started to work at 12 0'clock and when we had finished it

was already dark outside!
Ml: maybe...

M2: I'm sure of that! "
Fragment 2
"M2: We've had critical situations too...

Ml : ...yes, especially in the final part of the task...
M4: ... the library janitor...(laughing)
Ml : Exactly!
M2: We were very stressed ... because we didn't have a hypothesis ...

M3... for the study!
Ml : It was a critical point! We met together and we put together all our resources,
ideas...

M2: ... yes we had to work in a hurry... we had no time...
M3: ... so we met during the weekend at the library...
Ml: I think the gatekeeper was drunk! (laughing)

M2: He asked us: What are you doing on Sunday at the library, are you nuts?
(laughing)
Ml : Finally he let us in...
M2: ... yes and we waited more for than 1 hour for M4 to show up...
M4: I wasn't that late!
Ml : ... yes, you always are...
M2: ... we had lots of conflicts on that ... remember?
M3: ... but we always solved...

M2: ... because we had a task to do...

M3: ... and we had to work together ...
M4: ... as a team... I think we are a team!
Ml:...yes...

M2: ... the pressure helped us to work better...

M4: ...to be unite...

Ml: ... not only the pressure...
M2: ... yes but...

Ml: ... remember that M3 and M4 were friends before we have met as a group!

M3: I do not think this is the main point...

.

It is easy to notice that the final collective story results from the active interactions
between the group members. The collective narrative is not created in a simple
summative manner, each of the group members' added his/her piece to the final story.
The collective story is then the result of complex social interactions between the group
members. Not only do they express the information, but they also negotiate the
meanings. The collective narrative that emerges cannot be reduced either to only the
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group member's individual narratives or to the sum of all the individual stories.
Anyway, it is possible for the group members to share a common narrative regarding
group's identity at a certain point, but the development of that narrative is a collective
process. It is also possible for a narrative to be stored in a distributed manner,
especially because each narrative can have a different impact on each group member.
It is then possible for the group members to best remember the fragment with the
highest personal relevance.
Nevertheless, our results only prove that it is possible for the group to develop,
store and retrieve the knowledge related to the group's identity in a narrative way. The
narrative representations are not an exclusive way of representing this kind of
knowledge. Also, the collective narratives developed and used by groups are rather
dynamical representations. The group narratives can change over time. We think it is
also possible for the group narratives to be transformed over time in social schemas, or
even implicit theories that can drive the group behavior in organizational context.

Section 3
Starting from the same arguments of the ecologic relevance of studying cognitive
representations in groups, we used group debate in order to establish the
propositional representation (the conceptual map) of the groups' research projects
(the cognitive task).
An important issue that needs to be discussed in relation to conceptual networks is
their validity. Are conceptual networks really a plausible way for a group to represent
its knowledge? In order to answer this question we used the following strategy to test
the conceptual networks (conceptual maps). Two pairs of highly similar concepts (each
situated in the other's immediate proximity) and two of loosely concepts (situated
within a larger distance from each other) were selected for each network resulted from
the group debates. Two weeks after the conceptual map was created, each group was
required to complete a follow-up task: they were presented with the four pairs of
concepts, one after the other, and asked to specify the exact relationship between the
two concepts of each pair. The final answer had to reflect the group's consensus. In
the beginning, we computed the average time needed to debate the relation between
two proximal, respectively two distal concepts. There is a statistically significant
difference between the two variables. The time needed for establishing the relation
between two proximal concepts is significantly shorter (m=1,3360 SD=0,48) than the
time needed for two distal ones (m = 3,2713: SD=1). As a statistical procedure, we
used a mixed analysis of variance. We used the concepts' topographic position in the
conceptual network as a within-subjects variable. The within-subjects variable has two
modalities: proximal and distal concepts. As between-subjects variables we used the
independent variables from the previous paragraphs (group size, composition and
total duration of interactions between group members).
The analysis of within-subjects effects shows a statistically significant effect of the
within-subjects variable (topographical position of concepts) F** = 192,55 (.0000). As
for the within-subject effects, no interaction between the independent variables was
102

Chapter 1-A COGNITIVE APPROACH TO FORMAL GROUPS

found. Only the interaction between group composition and the topographic position
of concepts has an almost significant effect F(1,1)=3,03 (.087).
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The analysis of between-subjects effects shows a significant effect for group size
F**(2,1)=6,61 (.003) and for group composition F*(1,1)=4,92 (.03). An interesting
interaction between the group composition and the group total interaction time was
found F**(1,1)=11,27 (.001). The time needed to establish the relations between
concepts is longer in the case of homogehous groups (which have spent more time
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working with their task) compared to heterogeneous groups (which have spent more
time working together) (figure 1 1 a). This result is similar to that found for group
memory interference (figure 11 b). When considering the number of themes related to
the task discussed by the groups as dependent variable, the same interaction between
group composition and group total interaction time was found.
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In order to establish the relation between two distal concepts, the activation of a
larger volume of knowledge is needed. This is also proved by the fact that, during the
debate, 28 groups (93.3%) mentioned concepts that were situated in-between the
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given pair in the conceptual network. The activation of cognitive representations
regarding the task in the group's working-memory is related to the structure of the
conceptual network.
The second question to be addressed regarding the conceptual networks is their

stability in time. If the conceptual structure of the conceptual network

relatively
stable over time, then our thesis assuming that groups can represent and store
knowledge as conceptual networks is not incorrect. In order to test this hypothesis we
asked 10 groups to reorganize the same 20 concepts, using the same procedure as for
the first task but after a 6-month period. As dependent variables we have used the
surface structure of the map and the conceptual structure of the map. The surface
structure of the map refers to the number of concepts remaining in the same position
while the conceptual structure refers to the number of concepts remaining in the same
conceptual cluster. Regarding the surface structure, after 6 months, an average of 14,6
concepts changed their position on the map, while only 5,4 remained in the same
position. Regarding the conceptual structure, after 6 months an average of 3,7
concepts changed their position in the conceptual cluster, whereas an average of 16.3
concepts remained in the same cluster. We have further compared using the "t" test
for paired samples the number of relations and connections established between the
concepts in the first phase with the number of relations and connections established
between the concepts in the second phase. For the number of different relations
identified between the concepts, t= 1 (.34), and for the number of connections
established between concepts, t=0,54 (.62). We can conclude that there is no
significant difference attributable to time lapse between the map diversity and
connectivity. In other words, the map complexity has not changed significantly over
time. The number of concepts remaining in the same conceptual cluster also supports
the hypothesis that the deep, conceptual structure of the cognitive map has remained
the same. On the other hand the surface structure of the map has been radically
changed (213 of the concepts have changed their topographical position on the map).
Our conclusion is that the analysis of a conceptual map has to rely rather on its
conceptual structure than on the surface structure. For that, other map characteristics
such as concept (or node) centrality and concept connectivity must be considered.
Similar suggestions can be found in Eden, Ackerman and Cropper (1992). We also
suggest a deeper analysis of the conceptual schema (defined as the cluster of a general
proposition attached to a concept node) and the conceptual clusters circumscribed by
the map. We finally suggest that a proper qualitative analysis of the type of relations
established between concepts would also be appropriate. This complex qualitative
analysis would provide us with a deeper insight on the structure of the conceptual
network.
The third question we addressed is related to the explanatory power of conceptual
networks. Is group performance influenced by the complexity of the conceptual
networks developed by the group? In order to answer this question we conducted a
regression study. The independent variables are map diversity and map complexity and
the dependent variable is group performance. The regression coefficient is significant
is
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R=0,753, F(2,69)**=45,26 (.000). The beta coefficient for map diversity is 0,55 t=4,89
(.000), and for map connectivity the beta coefficient is 0,26 t=2,27 (.02). We can
conclude that map diversity has a higher predi6tive value for the group performance
than map connectivity. A larger number of established relations between the main
concepts determine a higher general performance of the group. We interpret these
results as an indicator of the processing level. If the group identifies a larger number of
relations between the map's concepts, it means that the conceptual domain has been
deeply processed and understood by the group members. Generally speaking, map
complexity is a good predictor for group performance. That means our thesis stating
that collective representation is reflected in the group's performance is not incorrect.
We shall specify the relation between group characteristics, the complexity of
conceptual network and group performance in the next section.

Section 4
Group size, group composition and the total group interaction time were set as
independent variables. The dependent variables were: the time needed to create the
conceptual map, the general performance of the group (rated by two independent
experts), map connectivity (the number of connections between map concepts), map
diversity (the number of relations established between map concepts) and the number
of distinct themes counted during the group discussions for conceptual mapping.
The first dependent variable is the time needed for debates in order to create these
conceptual maps. The results show that the duration of the debate is determined by

the group size F**(11;2) = 58,27 (.000), by its composition F**(11:1) = 17,24 (.000)
and by the duration of the general interactions in the group F*(11,1) = 6,29 (.015).
Significant effects are also present for the interaction of the total time spent together
by the group members with group composition F(11,1)**= 14,97 (.000), and for the
interaction of all the independent variables F**(11,2)=10,87 (.000).
Heterogeneous groups, which worked together for a longer period of time, spent
significantly more time for conceptual mapping than small homogenous groups. Also,
large heterogeneous groups, which worked together longer for task accomplishment
(more than 975 minutes) spent more time for conceptual mapping compared to
smaller homogenous groups, which worked together for shorter periods of time (less
than 975 minutes) (figure 12). The average debate time required by differently sized
groups to finish their conceptual maps is presented in table 23 and 24.
It turns out that the strongest effect is related to the size of the group. The larger
the group is, the longer the debate. This proves to be a good indicator of memory
interference that can be identified in groups. An argument for this statement comes
from the results obtained for the second variable: group composition. The debate time
is significantly longer in heterogeneous groups than in homogenous groups. An
observation bearing high trans-situational consistence is that 6-member groups also
use additional informational sources during task completion. All 4-member groups
used only the materials provided to them by the experimenter in order to complete
the task: an A3 sheet, the cards with concepts and writing instruments. All 6-member
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groups used additional informational sources, such as personal drafts, notes, and extra
sheets of paper. The same occurs in 40% of the 5-member groups. We assume that
these additional informational sources determine a high degree of interference
between the activated contents of the group's working memory. We consider that an

activated cognitive content in the group's working memory is that representation
brought about by one or several of the group members. The larger is the number of
members, the higher the chances that each member would bring different information
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Table 23 Means for group size at all dependent variables
Dependent Variable

Group size

Mean

Time spent for conceptual mapping

4members

858,14(sec.)

5members

1203,70(sec.)

6members

1823,52(sec)

4members

470,76(sec)

Time spent to evaluate teamwork through GDM

Group general performance

Number of relations identified by the groups
between the concepts of the map
Number of connections between concepts

Number of themes related to the task discussed by
the group

5members

510,2(sec)

6members

724,83(sec)

4members

7.13

5members

1 J7

6members

6,95

4members

3,781

Smembers

4,54

6members

3,66

4members

16,74

5members

20,15

6members

17,602

4members

75,91

5members

111,23

6members

171,17

to the group attention during the debate. The more simultaneously activated cognitive
contents, the higher the degree of interference between these concepts. If the memory
interference is high, the time needed to select the contents that are relevant for the
task increases significantly. This explanation is supported by the significant effect of
group size and group composition on the number of distinct themes discussed during

conceptual mapping.
The effect of group size on the number of distinct themes discussed by groups is
F**(11,2)=31,99 (.000). The effect of group composition is also significant
F**(11,1)=9,71 (.003), while the effea of total group interaction time is almost
significant F(11,1)=3,02 (.08). The interaction between group composition and total
group interaction time does also have a significant effect on the groups' memory
interference (the number of distinct themes related to the project discussed during
conceptual mapping), F**(11,1)=17,13 (.000) (figure 13).
The notion of memory interference does not bear the same meaning as in the case
of individuals. Usually, interference is a source of inefficiency in the case of individual
cognitive system. This is not necessarily the case in a group memory system. In this
particular situation, memory interference is one of the sources for integrating various
pieces of information. One of the frequently cited observations when analyzing
decision-making in small groups is that groups can take into account a significantly
higher amount of information than individuals when making a decision. Therefore,
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memory interference in the group's cognitive system does not necessarily have a
negative connotation. It is the strategy used by the group to solve this interference
that eventually determines its connotation. If this strategy implies conformity, there is
a good chance that the result would be under-performance.
As a result of these, a longer time required by a group to complete the conceptual
map is not an indicator of under-performance. This has also been proved by the non-
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significant correlation between the two variables (the length of time needed for
conceptual mapping and the group performance). In exchange, the correlation
between the amount of time needed for conceptual mapping and the number of
themes related to the task identified in the group debate is highly significant (r=0,876,
p< .000). In other words, the time needed by groups for conceptual mapping is a
good indicator of group memory interference.
The impact of the third independent variable used in this study (the total duration
of interactions between group members) is also reflected on some of the dependent
variables. The impact of group total interaction time on the length of the debate for
conceptual mapping is significant. The result proves that groups that spent more than
975 minutes (the median for the entire sample) while working together at the
assignment also spend a longer time in completing the conceptual network of the
research project. We interpret these results as an indicator of the complexity of the
project's conceptual network. This aspect is also proved by the fact that those groups
that spent more than 975 minutes of teamwork for this project also have a higher
general performance in comparison with the other groups F**(11,1)=8,64 (.005). This
explanation is also supported by the fact that cognitive map connectivity (the number
of connections between concepts) and map diversity (the number of relations
established between map concepts) are determined by the total amount of time the
group members spent working on the research project.
Only two independent variables considered in our study have a significant effect on
map diversity and connectivity (figure 14). Group size has a significant effect only on
map diversity F*(11,2)= 4,47 (.016), while group total interaction time has a
significant effect on both map connectivity F**(11,1)=7,37 (.009), and map diversity
F*(11,1)=5,80 (.019).
Since the groups that worked together longer have a more complex representation
of the concepts they operated with and the relations between them, they naturally
need a longer time to debate the way they are connected. This happens because the
amount of knowledge they operate with when establishing the potential relation
between two or more concepts is significantly larger.
There is no significant effect of group composition on map diversity or map
connectivity. Group composition in our study only regards the sex of the members. We
cannot draw a conclusion about the superiority of either sex homogeneous or sex
heterogeneous groups on cognitive map complexity. Our hypothesis is that sex
differences have an effect rather on group interactions than on the group's cognitive
complexity. We shall test this hypothesis further on.
Nevertheless, the relation between map complexity, group characteristia and

group performance needs further specification. We proved in section 3 that the
complexity of conceptual network is a good predictor for the group's general
performance. On the other hand, we have already shown that group characteristics
determine the complexity of the conceptual map. The natural question is: Were the
effects of group characteristics on group performance mediated by map complexity?
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By answering this question we shall prove that our thesis according to which the
collective cognitive representation is reflected in the group's performance is not
incorrea. We explored this issue using multiple regression analysis.
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Table 24 Means for total group interaction time and for group composition by the side of all
dependent variables
Dependent Variable

Total group interaction
time (1)

Mean (1)

Group
composition (2)

Mean (2)

Time spent for
Less than 975 minutes 1203,38(sec) Homogeneous 1142,3(sec)
conceptual mapping
More than 975 minutes 1386,86(sec) Heterogeneous 1447,9(sec)
Time spent to evaluate Less than 975 minutes
554,58(sec)
Homogeneous 583,78(sec)
teamwork through
More than 975 minutes 582,61(sec)
Heterogeneous 553,40(sec)

GDM
Group's general
performance
Number of relations
identified by the

Les than 975 minutes

6,82

Homogenous

More than 975 minutes

7,74

Heterogeneous

6,96

Less than 975 minutes

3,67

Homogeneous

4,11

More than 975 minutes

4,31

Heterogeneous

3,88

7,60

groups between the
concepts of the map
Number of
connections between

Less than 975 minutes

16,41

Homogeneous

19,07

More than 975 minutes

19,91

Heterogeneous

17,25

concepts
Number of themes
related to the task

Less than 975 minutes

110.96

Homogeneous

104,2

More than 975 minutes

127,92

Heterogeneous

134,68

We began by using group characteristics to predict group performance first and
then map complexity. Group characteristics had a significant effect on both analyses.
For group performance, R=0,367 F(3,68)*=3,32 (.012) and for map complexity
R=0,394 F(3,68)*=4,16 (.009). The beta coefficients and their significance are
presented in the table 25.
Table 25 Beta coefficients for the multiple regression analyses of group characteristics on group
performance and map complexity

Independent variable

Group performance
Beta

t value

Sign.

Map complexity
Beta

t value

Sign.

coefficient

coefficient
Total group interaction time

0.366

3.24

.002

0.376

3.31

.001

Group size

-0.066

0.05

.95

0.061

0.55

.579

Group composition

-0.234

2.07

.042

-0.183

1.951

.042

Next we used group characteristics and map complexity together in order to
predict group performance. The effect of map complexity was significant but the effect
of group characteristics became insignificant. Taking group performance as a
dependent variable and group characteristics and map complexity as independent
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variables we found R=0,783 F(5,66)**=46,54 (.000). The results are presented in the
table 26.

Table 26 Beta coefficients for the regression analyses of group characteristics and map
complexity on group performance
Beta coefficient

T value

Significance

0.05

0.78

.434

Group size

-0.036

0.62

.536

Group composition

-0.104

1.72

.087

Map diversity

0.588

7.06

.000

Map connectivity

0.325

3.83

.000

Independent variable
Total group interaction time

Thus we can conclude that group performance differences across group
characteristics were mediated by the cognitive collective representation (of the
conceptual network complexity).
We have already mentioned in the theoretical part that the influence of group
characteristics on group performance is mediated by the interactions among group
members. Group communication, coordination, conflict management and activity
planning are aspects that mediate the impact of group characteristics on group
performance. In our approach, the teamwork construct is a good indicator of the
group members' interactions. As we have showed before, teamwork is a good
predictor for team performance. What is then the interaction between the teamwork
construct and group characteristics in relation with team performance? Is the effect of
group characteristics on group performance also mediated by the teamwork
construct?
In order to answer these questions, we conducted a second multiple regression
analysis. This time, we began by using group characteristics to predict first group
performance and second the teamwork evaluation. Group characteristics had a
significant effect on both analyses. For the teamwork evaluation as a dependent
variable, R=O,433-F(3,68)*=5,21 (.003). The beta coefficients and their significance are
presented in the table 27.
Table 27 Beta coefficients for the multiple regression analyses of group characteristics on group
performance and teamwork

Independent variable

Group performance
t value Sign.

Teamwork evaluation

Beta

Beta

coefficient

coefficient

t value

Sign.

Total group interaction time
Group size

0.366

3.24

.002

0.281

2.53

.014

-0.066

0.05

.95

-0.230

2.10

.039

Group composition

-0.234

2.07

.042

0.210

1.98

.049
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Then we used group characteristics and a general score for teamwork to predict
group performance. This time the effect of teamwork was significant, but the effect of
group characteristics turned out to be insignificant. For the group performance as a
dependent variable and group characteristics and teamwork as independent variables
R=0.517 F(4,67)**=6,10 (.000). The beta coefficients and their significance are
presented in the table 28.
Table 28 Beta coefficients for the regression analyses of group characteristics and teamwork on

group performance

Independent variable
Total group interaction time

Beta coefficient

T

value

Significance

0.160

1.44

.153

Group size

-0.130

0.59

.344

Group composition

-0.159

1.45

.149

Teamwork evaluation

0.434

3.74

.000

To conclude, we assert that the influence of group characteristics on group
performance is mediated by both the complexity of the cognitive map and the
teamwork evaluation.
By analyzing the results with respect to the hypothesis that sex differences within
groups affect rather the teamwork than the cognitive complexity of the group, we
conclude that this statement is not incorrect. While the beta coefficient of group
composition is positive in relation with the teamwork evaluation, the beta coefficient is
negative in relation with map complexity. So group composition with respect to the
sex of its members affects rather the teamwork process (communication, coordination,
planning, conflict management, cohesion, satisfaction and self-efficacy) than the
group's cognitive complexity evaluated through the diversity and connectivity of the
conceptual networks. By conducting a separate regression analysis for each teamwork
dimension as dependent variables and using group characteristics as predictors, we
have obtained significant and positive t values for the beta coefficients for group
communication, satisfaction, coordination and self-efficacy. More precisely, sex
differences among group members have a positive and significant effect on group
communication, coordination, self-efficacy and satisfaction. We can conclude that
group composition with respect to the sex of the group members affects rather the
social dimension of group functioning than the cognitive dimension. Those dimensions
are of course related and we have already proved that group characteristics affect
group performance in a cognitive task under the mediation of the teamwork construct.
A somehow similar result can be identified for the relation between group size and
group performance. The 5-member groups have a significantly higher performance
compared with 4 member and 6-member groups. The results are similar when we
considered map diversity and map connectivity as dependent variables. One possible
explanation for this result lies in the fact that it is more difficult to work together as a
team in larger groups. This explanation is supported by the negative beta coefficient
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obtained when we predicted the teamwork evaluation by the group characteristics (11=
-0,230). Because this effect is also slightly observed for the general relation between
group size and group performance (11= -0.06), we hypothesize that it is more difficult
for 6-member groups to organize and plan their activities. It is also more difficult to
solve the conflicts that can arise among group members. Studying the regression
analysis conducted for each teamwork dimension by using group characteristics as
predictors we observed exactly the expected effect. We obtained significant negative
values for the beta coefficients for group coordination (11= -0,366; t= -3.257; p<
002), group planning and organizing (11= -0,327; t= -3,05; p< .003) and also for
conflict management (11= -0,255; t= -2,23; p< .029). In other words, the larger the
group, the more difficult to plan and coordinate its activities, and also the more
difficult to solve conflicts arising among its members.

Section 5
The fact that feedback has an impact on group performance is not new in the field
literature on small groups (Kreitner, Kiniki & Buelens 1999; Gibson, 2001). As we stated
in the theoretical model, the available information on group performance determines
the appearance of a feedback buffer, throughout which this information, initially
available only at the output, is received and transformed into input- information,
guiding the forth-coming group performance. The information stemming from the
feedback buffer is also subjected to the selection that takes place through the selection
subsystem. There are situations when the group either does not seek information
about its performance, or ignores the information already present in its environment.
In our study, this difference is obvious, since only a part of the groups submitted to
study required a feedback on their performance during their work on the project. Due
to the procedure we used, every group had had access (at least theoretically) at two
feedback sources: social comparison and a source with a high degree of expertise. By
social comparison we mean the chance held by all the groups to compare their
performance with the ones' of the groups that decided to present their project
publicly. The information coming from this source has though an ambiguous and
unstruaured character, is more difficult to integrate and vague. Hence the hypothesis
that those groups only receiving feedback from this source of social comparison will
not significantly improve their performance, and will have a lower performance in
comparison with the groups receiving feedback from both sources. The groups that
chose to publicly sustain their projects and received privately a structured feedback on
their momentarily performance and the errors that occurred in their work, had thereby
access to clear, structured, easier to integrate knowledge. It is therefore much easier
for these groups to select the feedback as a relevant informational content, and by
activating the representation of this feedback in the working memory, to improve their
performance.
The comparison using the within-subjects t-test of the initial performance and the
written project of those groups that publicly sustained their projects shows a
statistically significant difference between the two variables, their latter performance
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being significantly higher than the former. The comparison using the between-subjects
t-test between the initial estimations of the performance of the groups that sustained
their projects and the final evaluations of the groups that did not sustain their projects
showed no significant difference. Hence, we conclude that the superior performance
obtained by the groups that sustained their projects is not due to another general
factor, but to the obtaining and adequate processing of a clearly structured feedback
on the group's performance.
Processing the information resulted from feedback on group performance is one of
the most important strategies of learning in small groups. This processing is a means
by which groups can efficiently adapt to the changes that occur in the environment
the group operates in. Learning plays a major part not only in the group's adaptation
to the dynamic requests of the environment, but also in its development. A group
showing efficacy in problem-solving is not only a group that adapts to the changes
that might occur in its environment, but also one that develops itself, accumulating
new knowledge and structuring it in a functional manner.

1.4 GENERAL DISCUSSIONS AND CONCLUSIONS
perform more than ever complex
decision-making).
solving
Formal groups receive,
(problem
and
cognitive tasks
knowledge.
main research areas are
Three
represent, transform and create a body of
reviewed in order to develop a proper understanding of the way groups perform
cognitive tasks: the shared mental model, the transactive memory model and a generic
model of groups as information processors.
The group shared mental model refers to the way the members of the group share
a common understanding of knowledge related to teamwork and to specific tasks the
group has to accomplish. This model has some limitations and is not suitable for every
general situation. It was developed basically by studying the flight crews. In such a
case. the development of a shared, common understanding of the task and the
teamwork is essential for team performance. This performance has as main indicators
team coordination and the length of time needed to make a decision. The sooner the
group reaches consensus about a course of action, the better it performs. But the
speed with which the group reaches a consensus is not always the main indicator of
the group effectiveness. Even more, for some groups that are supposed to create a
new body of knowledge, the group members' diversity is not only accepted but even
desirable. On the other hand, the methods used to evaluate the shared mental models
use rather statistical methods to estimate the degree to which knowledge is shared
across group members. We consider that through the statistical integration of
individual knowledge, the researcher loses the very essence of group functioning,
which is the collective action.
The presence of a shared mental model prior to the task achievement is not a direct
indicator for the general group's performance. If group members share a common
In our present information-based society, groups
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understanding of the task, then group consensus is reached faster and with no
conflict, sometimes even without any debate. Implicitly, the time in which the group
performs the specific task is significantly shorter than in the absence of a pre-existent
shared mental model. We can conclude that if the main component of the group
performance is the length of time need for task accomplishment, then the presence of
a pre-task shared mental model could be a good predictor for group performance.
Anyway, group performance is a more complex variable and cannot be reduced to one
dimension only.
The transactive memory model also offers a particular perspective, dealing with the
way individual knowledge representations are activated. This model focuses rather on
metacognitive structures than on the way the group represents and uses knowledge.
Finally, although the cognitive architecture proposed by Hinsz, Tindale & Volrath
(1997) offers a more general perspective, it does not satisfy some of the architectural
requirements stated by cognitive scholars and does not state clearly the distinct stages
of group information processing.
The present study extends the cognitive psychology framework, concepts and
methods to group research. We propose a cognitive architecture that can meet both
the group process requirements stated by Gibson (2001), Nonaka (1994) and the
architectural requirements stated by Posner (1989) and Newell (1990). We have also
reviewed the studies concerning the knowledge groups operate with and we think that
the group's explicit and implicit knowledge can be represented as cognitive schemata,
conceptual networks, production rules, artifact representations and narrative
representations. One of the central assumptions of our model is that all group
cognitive processes are cognitively penetrable (are influenced by the group's
knowledge and its subsequent representations). The group can develop, store and use
collective representations. The way the group uses these representations is context
specific and context determinate. We have tested some of the core assumptions of our
cognitive architecture model for groups by using empirical studies and specific
cognitive research methods. Even if the cognitive approach of formal groups as
cognitive systems is as yet not entirely developed from a theoretical point of view, our
research provides some insights on the way the groups represent relevant task
information and also on the way groups represent information regarding teamwork.
Formal groups do not act as a simple sum of individuals, but as complex sociocognitive entities, which represent, transform and create knowledge. We provided
empirical support for this statement by demonstrating that the evaluation of
teamwork through the group-discussion method has a higher predictive validity for
group performance compared with the evaluation of teamwork through the statistical
integration of the group members' individual evaluations. The teamwork construct was
assessed using two different methods: the Group Assessment Questionnaire and
group-discussion method. After a thorough investigation of the scientific literature
related to teamwork, 7 dimensions of this construct were extracted, defined and
accurately described. Items were poled by two experts using the above-mentioned
descriptions. On close inspeaion of the initial items, similar and redundant items were
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deleted. Other four experts further analyzed the remaining items and the final item
collection was administrated to the 359 subjects that took part in this study. Internal
consistency analysis and factor analysis were conducted to refine the questionnaire. By
using the group-discussion method, we have investigated teamwork using the· same
dimensions as those identified for the questionnaire. A proper description of each
dimension and examples of items were handed to each group with the instruction to
evaluate the group on the given dimensions, so that the assessment would refled the
group consensus on each of the 7 dimensions. We further compared the predictive
validity of the two methods mentioned above for group general performance. The
teamwork evaluation through the group-discussion method proved to have a better
predictive validity than the evaluation of teamwork through the statistical integration
of individual evaluations of group members obtained from the questionnaire.
Analyzing the group discussion while evaluating teamwork dimensions, we found that
all the arguments brought into the group's discussion had a narrative form. A deeper
analysis of these narrative representations is needed in order to have a better
understanding of the way groups represent the information regarding teamwork.
Nevertheless, we can draw the conclusion that groups represent their knowledge of
teamwork in a narrative way. Our conclusion is based on the fact that the narratives
identified in a 30 minutes group interview realized with 23 groups had good predictive
power for the teamwork evaluation resulted from the group-discussion method.

Therefore, because the group narratives covered 68,7% of the variance for the
teamwork construct we can conclude that narrative representations are plausible ways
for groups to represent the knowledge related to teamwork.
To bring out knowledge related to the group's task. we have used the processtracing method and the conceptual mapping technique. Process-tracing techniques are

methods used for collecting data upon information processing along with task
performance. The most common used process-tracing method relies on oral reports of
the group members while the group discussions and debates are in progress. These
reports can provide valid information on the cognitive representations that are
activated in the group's working memory. We have analyzed the group discussion
while the group was performing a conceptual mapping task. The results support our
hypothesis, that knowledge about a specific task may be represented in the group's
LTM as conceptual networks. After obtaining the conceptual map for the cognitive task
the groups had to accomplish, we tested the validity of the conceptual network, its
time stability and its explanatory power.
Our result shows that the groups spent more time discussing the relationship
between two distal concepts than between two proximal concepts. Also, the deeper,
conceptual structure of the prepositional network is stable in time. After a 6-month
period, most of the concepts kept their position in the conceptual cluster. The number
of connections and the number of relations established between concepts remained
relatively unchanged. Regarding the explanatory power, we proved that the complexity
of the conceptual map mediates the impact of group characteristics on group
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performance. In other words, the cognitive representation is directly reflected in the
group's performance.
Our results do not show that groups use exclusively conceptual networks while
performing cognitive tasks, or exclusively narrative representations to represent their
own identity. But they demonstrate the plausibility the groups represent a specific
body of knowledge in a narrative or propositional form. The way groups use these
representations is context specific and context determinated. It is also possible for
groups to develop complex mental models that can include different forms of
cognitive representations. The impossibility to make generalizations for the group
mental model is due to the fact that the context influences the way groups form and
use cognitive representations. By context we mean all the factors arising from the
group's environment and task characteristics. Two different groups can develop
different cognitive maps (conceptual networks) for the same conceptual domain,
based on their interaction with the task or based on the presence of other contextual
variables.
The cognitive architecture we have proposed is too complex to be completely
analyzed by conventional experimental techniques. Thus, we find it necessary to turn
to the field research and formal simulation in order to provide further validation for
our model. From the field research we hope to obtain information on how formal
groups make decisions in real life situations.
For a formal simulation, we first have to formalize a general framework for
analyzing the group behavior while performing a cognitive task. The general
framework can usually be obtained from the experimental results or from the field
studies. If the implementation results of this formalized situation in an artificial system
(e.g. neural network) match the experimental results or the real situation, than the
assumptions of this formalization are validated. So, through formal simulation some of
the assumptions of an explanatory theory can receive further validation.
One of the main applications for a cognitive architecture is that it allows the
integration of the existing theories and also provides the ground for the development
of a local model that can be empirically validated. In our next chapter we shall develop
a general model for group decision making starting from the main assumption of the
group's cognitive architecture that the group can develop, store and use collective
representations.
Our proposed integrated approach to decision-making can be of use to design and
develop effective interventions for the optimization of formal group decision-making.
The group information processing is the most important way of creating and
disseminating knowledge in organizational settings. Formal groups are the
fundamental learning unit in modern organizations (Anand & al.. 1998: Gibson, 2001).
Thus collective cognitive processes have important implications for organizational
knowledge management and learning.
The understanding of group as a cognitive system can lead to designing more
effective organizational diagnosis strategies and can help to increase the effectiveness

of organizations.
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"A theory can be proved by experiment; but no path leads from experiment to the
birth of a theory."
Albert Einstein

Before starting to analyze more deeply the group decision-making process, let us
remind some of the general lines related to the cognitive architecture we have proposed in
our previous chapter. One of the benefits of developing a cognitive architecture for groups
as cognitive systems is that we can develop local theories and models starting from the
general framework provided by the cognitive architecture. Therefore we shall start from the
general understanding of the functioning of groups as cognitive systems provided by a

cognitive architecture. We can further develop more specific models addressing to
particular aspects of information processing within groups. By moving from a general

perspective to a more specific one, we can develop local models that are not isolated. If an
isolated model (or theory) is developed, then all its theoretical propositions and constructs
have to be properly defined. Such an approach often leads to a very wide and sometimes

confusing body of concepts and theoretical propositions. On the contrary, if a model is
developed starting from a general perspective, the main statements, concepts and
theoretical propositions are simply adopted by that model from the cognitive architecture.
The only new thing that has to be done is to specify the particularities of the general
theoretical propositions for the specific situation the model is addressing. The empirical
data can be used to support the new theoretical developments and it is not necessary to
use the empirical data to support again all the theoretical propositions of that model. We
shall do this exercise for the group decision-making field. We shall develop a general model
for group decision-making starting from the representational approach of formal groups.

First of all, we shall provide some general remarks on the group decision-making

process. After this general analysis of group decision-making we shall describe the major
theoretical developments in the field. In the general discussions section the multilevel

analysis generally described for the cognitive architecture in our first chapter shall be
applied to the specific domain of group decision-making. Through this multilevel analysis
we shall first create a general framework for comparing the normative and descriptive
theories of group decision-making. Second, we shall develop an integrated model of group

decision-making based on the theoretical assumptions of the cognitive architecture
described in the former chapter. We shall prove that the normative theories mainly address

the computational level analysis, while the descriptive theories address mainly the

knowledge level analysis. Further on, we shall apply the representational approach for this
particular kind of task group decision-making. In the final part of this chapter we offer
some empirical evidence supporting this representational approach. On one hand, we shall
approach the issue of implicit knowledge used by decision-making groups, an issue which
has been ignored by the previous theoretical developments. On the other hand, we shall
approach the issue of collective representations and their role on group decision-making.
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2.1 SOME GENERAL REMARKS ON GROUP DECISION MAKING
Making a decision means choosing one alternative from several available. It is a
process common both to everyday life and the functioning of organizations and
institutions. We make decisions both when it comes to choosing between going to the

theatre or to see a film, and when we choose to take or not to take part in a strike, or
when we choose to restructure an organization based on the principles of the
contingent control of the reward or on collective negotiations.
Presently, it is a common practice in organizations to form a group whose main
task is to make a decision in a problematic situation. In fact, the most complex and
important decisions are delegated to groups. This state of fact renders the
understanding of how the group chooses between alternatives extremely important
(Larson, Christensen, Abbott & Franz, 1996; Finnegan & O'Mahony, 1996; Gruenfeld,
Mannix, Williams & Neale, 1996; El-Shinnaway & Vinze, 1998; Volkema & Gorman,
1998).

Most of the times, the expectations regarding group decision-making are that they
will analyze more accurately the decisional situation than an individual could. They
assume that the information available for a group is richer and better grounded than
the one available for a single person. A group also has more computational resources
than an individual, and a decision a group has made will be easier to implement,
lacking the opposition from the other members of the organization. On the other
hand, involving groups in organizational decisions satisfies each individual's need to
make oneself heard and to express and support one's opinions. Theoretically at least,
rendering democratic decisions in organizations should set aside favoritisms and the
multiple errors that individual decisions are submitted to (Cherrington, 1994).

Table 29 The general benefits and limits of group decision making in organizations
(Cherrington, 1994; Kreitner, Kinicki & Buelens, 1999)
BENEFITS

LIMITS

1. Has access to a larger amount of information; 1. There is a high pressure for conformity:

2. Has significantly more computational
resources;
3. Renders more probable the problem-free

implementation of the decision;
4. Reduces communication problems in the

2. Takes a lot of time;
3. The solutions can sometimes be divergent;
4. There is the possibility that one person
impose his opinion over the others';
5. Distraction from the original task because

of other activities that take place at the same
time and because of the lack of time;
6. Can determine interpersonal conflicts;
the
approaching
problem);
7. The possibility that the final decision lacks
6. Satisfies one's need of making himself heard, rational argumentation or even a compromise.
of expressing and supporting his point of view
in front of the group members.
organization;

5. Has a larger opening in generating and
evaluating alternatives (a larger variety in
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Despite the general belief that groups are more efficient decisional agents than
individuals, group decision has often been considered inefficient. The first drawback
considered about group decision-making is the long time it takes. There are studies
that prove top-managers and people with high administrative positions spend most of
their time in such meetings. In fact, this sluggishness is so well-known (Kreitner, Kiniki

& Buelens, 1999) that it is also often used to sabotage decisions: asking a group to
make such a decision makes it very possible that they would not reach consensus in
due time. Such strategies are proved to be the smartest way of delegating
responsibility without facing the consequences of this delegation (Cherrington, 1994).
A frequent situation is the one when a group's decision does not reflect the group's
consensus, but a dominant person's influence, a person who becomes an informal
leader. It is also possible that because of the consumptive character of the decisional
process in groups, the final decision be a compromise, not a more rational approach of
the subject.

2.2 NORMATIVE THEORIES ON GROUP DECISION-MAKING
The earliest theoretical approaches on group decision making come from the field
of economy. They are theories inspired from mathematical models, which see decision
as a logical process, and the decision-maker as an omniscient and rational agent. Such

approaches, rooted in mathematics and economy, usually propose an algorithm for
group problem solving and decision-making: establishing goals and objectives,
identifying the problem, developing alternative solutions, evaluating the alternatives,
choosing an alternative, implementing the chosen alternative (the decision), assessing
the result and the control of the decision process.
According to this approach, decisional acts unfold as a final stage (sequence) of a
recursive algorithm of problem solving. Starting from setting the goals, then
formulating the problem and finding alternative solutions, up to the result-assessment,
we have a sequential process. Depending on the information gathered during the last
step of the algorithm, the previous steps are reiterated.
The main consequence of adequate establishment of goals and objectives is the
precise outlining of the expected result in the given situation. This expected result of
the group decision-making could refer to the choosing of an alternative from a set of
available ones. For instance, a jury may be asked to decide whether a suspect is guilty
or not. The result might also mean choosing one from a theoretically infinite set of
alternatives (a group of politicians discussing the allocation of budgetary resources
must choose a value from a theoretically infinite set of alternatives).
Identifying the problem is considered an essential foregoing step to the decisional
act. If a problem-situation cannot be identified, there will be no need for a decision. In
a broader meaning, the decision maker is a problem-solver who has both the ability to
choose the best alternative from several available and to create new alternatives,
different from the existing ones. After identifying the problem, the next important step
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is formulating it. According to how the problem

is

formulated, the means for solving it

are chosen.
The logical outcome of formulating a problem (and implicitly understanding that
there is a discrepancy between an actual and a desirable state) is the search for such

information that combined with the right algorithms would permit the compensation
of the discrepancy.
Evaluating the alternatives is a process that leads to choosing the best alternative
from several available that resulted from the previous step. Sometimes mathematical
formulas are used to combine the information and to underline the possible
consequences of adopting each alternative. A series of recent normative models
describe three situations when evaluating alternatives:
1. In conditions of certainty, when the decision maker has accurate knowledge
regarding the results determined by choosing any of the alternatives taken into
consideration. In this situation, the best-known model is the expected value theory.
2. In risk-conditions, they assume the decision maker can estimate to some extent
the result of choosing any of the alternatives. The mathematical model most frequently
used to choose the optimal alternative in risk-conditions is the expected utility theory.
3. In conditions of absolute uncertainty, when the decision maker has no
information whatsoever on the results involved by choosing one of the alternatives
taken into consideration during the previous step.
Implementing the decision means applying the alternative that has been chosen as
optimal. The implementation process is followed by the results evaluation and the
control of the decisional process. The problem solving process does not end with the
decision implementation. The results assessment is the process by means of which the
success in solving a specific problem is established. During this point of the decisional
process one can identify once again the important part played by setting clear goals
for the group. If the goal is not absolutely clear, the decisional process will be biased
as well. Conversely, if the objectives are clear, observable and measurable, one can
quickly notice whether the decision has been a good one or not. Assessing the results
of the decisional process is a central element of the feedback process, by means of
which the group permanently adapts itself to the changes in the environment.
The rational decision maker (be it an individual or a group of persons), as seen by
the normative (orthodox) theories, has several characteristics, that rather turn him into
an ideal than a real exemplar.
1. The group members have access to all of the relevant information for the
decisional situation they are involved in.
2. The group has enough cognitive resources to process all the available
information, in order to identify and formulate the problem-situation.
3. The group members can identify all the possible solutions for the given problem
and assess the results of each alternative they can identify.
4. Multiple goals can be combined into a major one, and by doing so they can
simplify the situation (their combination is achieved through mathematical models).
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5. As a rational agent, the decision makers (the individual or the group) always
select the alternative that brings maximum of benefit.
6. The decision makers (groups or individuals) process the same informational
content in a similar manner and reach the same conclusions (Cherington, 1994; Miclea,
1999; Rohrbaugh & Shanteau, 1999).
Much of our existing knowledge about group decision-making is derived from the
research in the fields of economics, mathematics, political science and cognitive
During the past half-century major research gains have been made in
understanding group decision-making have especially been made by cognitive
sciences. Nevertheless, prescriptive theories are still central to the decision-making
research. The prescriptive knowledge about decision-making consists of sophisticated
mathematical models of choice that lie at the foundation of most approaches in
contemporary economics, theoretical statistics, and operations research (Rapaport,
1989; Kleindorfer, Kunreuter & Schoemaker, 1993; Leinfellner & Kohler, 1998).
science.

2.2.1 Game theory

One of the most important prescriptive approaches is the game theory.

E.

Borel

introduced game theory in 1921, but it was generally established by J. von Neumann in
1928, and widely described in 1944 by J. von Neumann and 0. Morgerstern in their
book "Theory of Games and Economic Behavior". Game theory could be defined as the
mathematical modelling and analysis of purposeful interaction in conflict and
cooperation (Selten, 1998). A conflict situation is comprised of two participants (called
players) who freely choose between two or more options or acts, each of which will
produce one or several outcomes. While the conflicting outcomes may put the players
at cross-purposes, there may also be room for cooperation among some of them.
Game theory attempts to abstract the essential elements of large classes of such
competitive situations, put them into mathematical models, and use the scientific
approach to analyze these problems in order to provide players with a guide for
making the best choices when faced with these alternatives (Kleindorfer, Kunreuter &
Schoemaker, 1993; lonescu, Cazan & Negruta, 1999). A sharp distinaion can be made
between descriptive and normative game theory. Descriptive game theory aims to
explain how decisions are made, it investigates the observed behavior. Only empirical
arguments count, meanwhile, the normative game theory is concerned with studying
how decisions ought to be made. It strives to make a balanced mathematical model of
ideal rationality and prescribe the optimum behavior in conflict situations (Selten,
1998; Lienefellner, 1998). Game theory can be primarily viewed as a theory of strategy,
essentially concerned with the logic of conflict. However, the nowadays more and
more complex conflicting situations do not always fit the abstract, traditional models
and their computed optimal solutions. A perspective on game theory has been
developed during the last years, a more practical and dynamic one. It is rather
concerned with solving societal conflicts than solving games. It aims to reduce the gap
between the theoretically possible, abstract solutions and their empirical realization.
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2.2.2 The expected utility theory
Another important prescriptive theory in decision-making is the theory of subjective
expected utility. Subjective expected utility theory defines the conditions of perfect
utility-maximizing rationality in a world of certainty (Rapaport, 1989; Leinefellner,
1998).

One of the most recent developments is multi-attribute utility model (Bose, Davey &
Olson, 1997; Hurley & Lior, 2002). Basically, this model is concerned with the way in
which individual judgments are integrated into a single judgment or decision.
According to this theoretical perspective, group decision-making involves the weighted
aggregation of different individual preferences to obtain a single collective decision
(Kim, Choi & Kim, 1999: Hurley & Lior, 2002).
In a review of the literature, Bose, Davey and Olson (1997) found three types of
research using the multiple-attribute utility models to study group decision-making. In
the first category of studies, a group utility function was developed. The second
category used voting and the sum of ranks or equivalent methods (single attribute
utility function for each of the group members were used). In the third category of
studies, consensus was informally achieved (informal or no aggregation method were
used) (Bose, Davey & Olson, 1997).
The first type of approach (in which an explicit group utility function is developed)
is presented in one of the next sections (the studies of Kim and colleagues). As for the
second type bf approach (where voting, sum of ranks or equivalent methods where
used), we found relevant the study of Hurley and Lior (2002). They have used a voting
procedure in order to aggregate individual decisions into a single collective decision.
The basic idea of this method is that in order to integrate the individual preferences, a
median rank scheme could be used. If some group members express judgments about
different alternatives and the true values of these judgments are extracted from the
unit interval [0,1], then those individual judgments could be integrated using the Trim
(k) method. The Trim (k) method refers to the trimmed mean rank-order which throws
out the best k rank and the worst k rank for each alternative (Hurley & Lior, 2002). For
the third type of approach using the multi-attribute utility theory (where no explicit
utility function was developed), we mention the study of Jones, Hope and Hughes
(1990) also found in the Bose's and al review. Jones and his colleagues developed a
multi-attribute utility model in order to study the energy policy decisions in the UK. The
components of the model are the stakeholders, the alternatives of energy policies (five
policy options were considered), the attributes associated to these alternatives (41
attributes were scored on a 1 to 100 scale regarding their importance) and some
empirical indicators by which the performance of an energy policy on each attribute

could be measured. The process involved the following steps: (1) ranking the attribute,
(2) rating the attribute in importance preserving ratios, (3) scaling of ratings, (4)
scoring the options of each attribute (according to the empirical indicators and the
importance of each attribute), (5) calculating the utility and (6) making the decision
(Jones, Hope & Hughes, 1990).
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According to Bose and his colleagues (1997), the multi-attribute utility theory has
been proved useful in modeling group decision-making situations. This theoretical
model shows decision makers how to aggregate the individual value of different
attributes associated with the alternatives by each of the group members. This leads to
obtaining a single optimal value of the multi-attribute alternative. The group utility
function, which is calculated by aggregating the utility of each alternative over each
attribute, according to the relative importance of each group member's initial opinion,
may serve as an effective tool in group multiple objective decision making (Bose, Davey

& Olson, 1997).

Even if much of the research on group decision making from the perspective of
utility theory is prescriptive in nature, some recent developments are closer to a
descriptive approach of decision-making. Some studies address for example the
situation in which group members provide only incomplete information because of the
time pressure or lack of data (Kim, Choi & Ahn, 1998; Kim, Choi & Kim, 1999). The
above-mentioned scholars considered two situations. In the first one, a group
evaluates a finite set of alternatives characterized by a finite set of criteria (Kim, Choi &
Ahn, 1998). In the second one, the group members can only give incomplete
information and compare this information with other group members using multiple
criteria (Kim, Choi & Kim, 1999). For the last situation, authors suggest the following
procedure of studying multiple attribute group decision making with incomplete
information: (1) each group member expresses his/her preference in relation to an
additive value model with incomplete preference statements, (2) based on each group
member's incomplete information, a utility range is calculated and a preference
aggregation method is described, (3) group members are helped to reach consensus,
(4) a theoretic model is formally described in order to establish the way individual
preferences are integrated to produce the group's utility range, (5) the methodology is
implemented by linear programming (Kim, Choi & Kim, 1999). The following
components are included in the formal model: a finite set of possible alternatives and a
set of finite attributes related to those alternatives, group's trade-off weights
associated with each attribute, the importance weight associated to each group
member, the indices of incomplete information use (the probability for group
members to select a given alternative when a certain attribute is given), the
aggregated group's utility value associated to a given attribute while selecting a
certain alternative, constraints related to the importance of attributes and utilities
obtained by each member's incomplete information regarding the relative importance
of attributes. The particular algorithm for this situation is the following one:
Step 1: Calculate individual utility range of each alternative on each attribute;
Step 2: Calculate group's utility range by using a preference aggregation method;
Step 3: Interact with group members in order to refine individual preferences
toward the group's common range (the aggregation of all individual attributes into a
unique attribute is called a utility function);
Step 4: Specify the dominance relationships between alternatives (the expected
utility for each alternative is calculated and then the magnitude of each expected utility
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compared among alternatives in order to find strict or weak dominance relations
between alternatives);
Step 5: If at least one member does not satisfy the result and wants to revise
his/her previous assessments return to step 1, otherwise take the final result from step
is

4 (Kim, Choi & Kim, 1999).
The prescriptive models in decision-making might be compared with a theory of
ideal gases. They study the decision processes in a world in which all the information
needed for a decision is available and the probability distributions of all relevant
variables can be provided to the group. Another important assumption of prescriptive
theories is the rationality of decision-makers (Kleindorfer & al., 1993; Rohrbaugh &
Shanteau, 1999; Miclea, 1999). Summarizing, according to the prescriptive theories,
the decision makers know all the information concerning the alternatives and make
rational choices by analyzing all available information and all the possible outcomes of
these alternatives.
The limits of prescriptive theories are imposed by such factors as: the complexity of
the world we live in, the incompleteness and inadequacy of human knowledge, the
inconsistencies of individual preference and belief, the conflicts of value among people
and groups of people, and the inadequacy of the computations we can carry out
(Kleindorfer, Kunreuter & Schoemaker, 1993; Rohrbaugh & Shanteau, 1999; Miclea,
1999). As Bose, Davey and Olson (1997) have mentioned, for each type of task groups
are confronted with, a different mathematical model is needed (Bose, Davey & Olson,
1997). Given the high task variability groups have to accomplish, this approach is
unrealistic. The real world in which we make our decisions is not a world of ideal
gases. To bring it within the scope of human thinking powers, we must drastically
simplify our problem formulations, even if this means leaving out much or most of
what is potentially relevant. The descriptive decision-making is centrally concerned
with the variables that influence various types of decisions and with how groups
simplify the decision problems: how they apply approximate, heuristic techniques to
handle a complexity that cannot be handled exactly (Rohrbaugh & Shanteau, 1999;

Miclea, 1999).
In some normative approaches, the decisional process may be mistaken for problem
solving. Although a number of similarities can be extracted from these two processes,
they are different, at least when approached from a computational level. Some authors
consider though problem solving in a broader context, which also includes the
decisional act (Cherrington, 1994; Cooke & Slak, 1991). We shall go along with this
perspective in our paper and shall give reasons for it in a subsequent part of the paper,
which is entirely dedicated to descriptive approaches. If we consider the decisional act
as a part of the problem-solving process, then, as shown in Cherrington's approach,
formulating a problem is the starting point of a decisional act, even if the outcome of
the process will not be choosing a solution. If we consider problem solving as an
attempt to overcome a cognitive obstacle by developing alternative solutions, out of
which one shall be chosen, then the alternative evaluation is the key-point. Evaluation
means in fact emitting judgments on the alternatives, but it does not mean that a
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decision has been reached. Only when one alternative is chosen in spite of others,
when the choice is made as a result of a judgment concerning both alternatives, one
can talk about a decisional act. At this point, the decisional act is relevant in problem
solving, being part of this process.
Summarizing, we consider problem-solving to be a process during which alternative
solutions are generated for a given problem (in order to reduce the discrepancies
between a series of objectives and the present state of facts and to overcome the
cognitive obstacles these discrepancies generate), and a decision is made when one of
these alternatives is chosen in spite of the others.

2.3 DESCRIPTIVE THEORIES FOR GROUP DECISION-MAKING
As we have mentioned earlier, prescriptive theories are mainly concerned with
finding a way to formalize a decisional situation and to set the formalization of such a
manner as to obtain the right decision. The assumptions on the decision maker's
rationality (be it an individual or a group) are not met in reality. On one hand, not only
do the decision makers not have all the information regarding the decisional situation
that is available at a certain moment, but they do not even try to acquire this
information. The limited time and computational resources and the limited access to
information are factors leading the group to use only a small amount of information in
the decisions they make. Studies on group decision-making have proved that such
factors as the degree to which information is distributed among group members
determine the amount of information that will be discussed by the group and the
amount of information the group will ground its final decision on.
On the other hand, the assumption according to which in a given decisional
situation two groups having the same information will behave identically is at least
debatable. As proved in the first chapter of this paper, when confronted with the same
conceptual apparatus, different groups build different representations regarding it.
The group's performance in decisional tasks is rather determined by the
representations it has than the reality in relation to which these representations are
built. Hence, we can state that in the same decisional situation, having the same
knowledge, different groups will make their decisions according to the types of
representations they have built in relation to the available information (that refers to
task particularities and available alternatives).
All these normative theories are based on mathematical algorithms that prescribe
ways to combine the available information. Studies on individual decision-making
(Tversky & Kahneman, 1974, 1981; Shafir & LeBoeuf. 2002) have proved however that
individuals are far from behaving as statistics prescribe. A number of recent studies
(Tindale, 1993; Paese, Bieser & Tubs, 1993; Jones & Roelofsma, 2001; Hastie, 2001)
give us reasons to believe that these observations can be extended to groups as well.
We could build a formal model for a decisional situation we have enough information
on, but this model would not be cross situational (it will not be able to describe how
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the decision maker might behave in a different situation) nor could we apply it for sure
to another decision maker (group or individual) found in a similar situation. Yet, if we
consider the manner in which the group represents the task-related information, we
could assume that if two groups were to represent the task-related information in a
similar manner, they would choose the same alternative. We shall look on the validity
of this assumption in one of the studies presented in this chapter.
The limits of normative theories do not place them among the most ecological
approaches of group decision phenomena. Despite all these, normative theories have
proved ever since the first models a scientific rigor that descriptive models lack. The
descriptive models have been proposed since the 805 along with the emergence of the
social decision scheme model (Davis, 1983) and the information distribution model
(Stasser & Titus, 1985 and 1987). We shall next make a generic presentation of the
best-known descriptive approaches on group decision-making. We shall briefly present
the groupthink model (Janis, 1971), the social decision scheme model (Davis, 1973,
1983), the group polarization model (Lamm, 1976), the escalation of commitment
model (Staw, 1976; Staw & Ross, 1987), the information sampling model (Stasser &
Titus , 1985 and 1987; Stasser & Stewart, 1992; Gigone & Hastie, 1993), and the group
level cognitive heuristics model (Tindale, 1993; Paese, Bieser & Tubbs, 1993). These are
the most important descriptive theories that have addressed the group decisionmaking phenomena.

2.3.1 The groupthink model (Janis, 1971)
The model proposed by Janis in 1971 is no longer just a scientific approach of a
social phenomenon, but a phenomenon itself, due to the spreading and notoriety it
has earned in over three decades. Theoretical models proposed by science do not
usually enjoy much notoriety and spreading, remaining mostly inside the scientific
community. And even within this not so large environment, the knowledge and
understanding of theoretical models is not equally distributed. According to Kuhn's
approach (1960), the spreading and understanding of a theoretical model is often
limited to the researchers belonging to the same paradigm (Kuhn, 1976). The
groupthink model has overcome for a long time these hypothetical limits. In a simple
key-word ("groupthink") search, virtual machines such as Google report over 17300
sites found in less than 25 seconds. No doubt that more pertinent analyses than an
Internet scanning are available. In 1998, the issues 2 and 3, volume 73 of Journal of
Organizational Behavior and Human Decision Processes were dedicated to this model.
As Turner and Pratkanis mentioned in the editorials of these issues, groupthink is
definitely the most influent theory in the group decision-making field (Turner &

Pratkanis, 1998).

Janis and Mann (1977) have described the "groupthink" effect starting from a
number of retrospective case studies. The author analyzes a few important events from
the contemporary history of the USA, supporting his research on published documents,
interviews, papers of military history and the transcripts of the hearings and debates
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from the

US

Congress. In the more thorough description of the phenomenon (1972),

Janis analyses four cases of political decisions that had disastrous outcomes for the
USA. The first case refers to the decision of admiral Kimmel and his counselors to focus

on the soldiers' training and instruction rather than tighten the security measures in
Pearl Harbour, although there had been warnings regarding an imminent Japanese
attack aimed at this harbor. This decision would end in one the biggest (and one of the
first) military disasters in the USA history. The second case is the conflict escalation in
Korea, which followed the decision made in 1950 by a council lead by president
Truman to command the American troops to cross parallel 38 and get on the North
Korean ground. The third case refers to the decision taken in 1960 by a council under
the lead of president Kennedy to command the invasion in Cuba and to disembark the
American troops in The Bay of the Pigs area without logistic support. The last case
presented in the paper is an analysis of several decisions made between 1964-1967 by
president Johnson and his council to escalade the conflict in Vietnam. The latter three
decisions have also ended in military failures for the USA. Janis compares these
decisions that had turned out to be wrong with other situations when bright decisions
had been made. Janis mentions two such cases in his 1972 paper. The first one is the
Marshall plan for restructuring, rebuilding and developing the West European
countries at the end of World War 11. The second case concerns the solving of the crisis
started by the USSR's sending nuclear rockets to Cuba. In fact, Janis makes a sequential
analysis of president's Kennedy 1960 council decision to set a maritime embargo on
Cuba. As Janis recalls, in the first place, the council's decision was to declare war to the
USSR. It was only in a second stage that they came back to the initial decision and
changed it into an embargo, deciding at the same time to make public the intentions
of the embargo. After a comparative analysis of the two situational types, Janis
extracts a number of antecedents, symptoms and consequences of the phenomenon
he calls "groupthink".
Later on, Janis and other authors as well have analyzed other significant episodes -

"the Watergate" affair, that lead to president's Nixon resignation, the failure of getting
back the American hostages at Teheran, the accident of the spatial aircraft
"Challenger" - where symptoms of the groupthink effect have been identified.
The author has mainly focused on failures, in order to extract the elements that
distinguish them from other situations, when the decisions hadn't been biased. All the
decisions that meant a fiasco are marked by the groupthink effect. The sequence of
stages in the groupthink phenomenon has changed in time. We have decided to
present a more recent graphical representation (figure 15), in which Janis presents the
antecedents, symptoms and consequences of the groupthink effect.
Three conditions are more important from the antecedents: the group is highly
cohesive and has a great urge for consensus, a provocative situational context, which
induces stress and places the decision under time pressure, along with the complexity
and difficulty of the decision, combined with organizing errors in data analysis. Janis
presents eight symptoms of the groupthink effect, some of which remind us of the

131

Formal Group Decision Making - A Social Cognitive Approach

psychoanalytic terminology. Janis considers the low probability of
a consequence of the groupthink effect (Janis, 1982).
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Figure 15 The "Groupthink" model (adapted from Janis, 1982).

Janis has also suggested some remedies in order to prevent the described
phenomenon. He recommends leaders to be open to criticism, to pay attention to
others' doubts and counterarguments, to approach matters with a dose of lucid
skepticism. He also suggests the presence of a "devil's advocate" in the decision group,
as well as forming independent sub-groups - with different leaders -, subgroups that
should gather separately and reach a final common decision after a joint debate; this
should be followed by another one, the "second chances" debate. For conciliation, he
suggests the gradual decrease of tension, the small steps technique (Janis and Mann,
1977).
Janis's model (1971, 1972) has suffered different interpretations in the field
literature. Some of the studies preferred a strict interpretation, assuming the
groupthink effect only appears if all the antecedents are met. Other studies chose an
additive interpretation, considering that the more antecedents are in conjunction, the
stronger the groupthink effect. A somewhat more liberal interpretation assumes that
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the symptoms of the effect depend upon the particularities of the group's situation
and the antecedents that could determine the phenomenon and are present in the
given situation (Turner & Pratkanis, 1998)
A recent meta-analysis (Aldag & Fuller, 1993) underlines the limited validity of the
groupthink model, its purely negative connotation, the incomplete explanation of the
facts and the impossibility to clearly discriminate between negative and positive
situations. Many cohesive groups, having strong leaders, have reached excellent
decisions, while perfectly rational, intelligent and reasonable groups make decisions
considered as disastrous afterwards. Even if the groupthink model has a partial, limited
explanation for decision-making it is still quite influential. Aldag and Fuller (1993)
mention 700 quotations of the groupthink effect between 1989-1991, and Esser
(1998) mentions that every year, during the ninth decade, more than 100 quotations
of the groupthink effect could be found in the Social Sciences Citation Index (Aldag &
Fuller, 1993; Fuller & Aldag, 1998; Esser, 1998).
This leads to different operationalizations of the antecedents of the groupthink
effect (mainly the group cohesion, a factor considered as most important by Janis). In
some of the studies, cohesion has been manipulated by giving the group members
false feedbacks regarding their compatibility, in others by using groups that share a
common past, common experiences, or by asking the participants to discuss the
compatibilities among them before proceeding to the experiment (Esser, 1998).
Although cohesion was considered to be the most important antecedent in Janis'
model, empirical results didn't support this assertion. Aldag and Fuller's (1993),
Mullen, Anthony, Salas & Driskell's (1994), as well as Esser's (1998) syntheses confirm
the idea.
Another limit of the model is that it lacks the congruence of empirical proofs that
support the entire model. There are some studies that support Janis' initial model,
while others only partially support the initial assumptions of the model (Clark &
McCauley, 1998; Turner & Pratkanis, 1998). The lack of convergence of the empirical
support was thought to be a consequence of the different operationalizations of the
concepts included in the model (Esser, 1998). The phenomenon has been studied from
several different methodological perspectives. Analyses of historical decisions, case
studies and experimental studies have been invoked, but even within these
methodological types, the operationalization and evaluation of concepts has been
different (starting with a simple narrative analysis and up to QMethods). There is also
no real consensus concerning the operationalization of the involved variables (Aldag &
Fuller, 1993; Turner & Pratkanis, 1998; Fuller & Aldag, 1998).
On the other hand, far too few of the studies dedicated to this phenomenon have
insisted upon operationalizing the concept of defective decisional process. Groupthink
is a linear model, establishing a causal relation between a number of antecedents with
their associated symptoms and dysfunctional information processing and a deficient or
wrong decision. Too few of the empirical studies support the idea according to which
the identified antecedents lead to an incorrect decisional process (Clark & McCauley,
1998). There are no clear proofs to support the causal relation between the
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antecedents and consequences as postulated in Janis' model. The link between
antecedents and a defective decisional outcome is quite plastically illustrated by Fuller
and Aldag (1998) in a parable, in which a malefic creature is invoked any time a
misfortune happens; similarly, the groupthink effect is invoked each time an incorrect
decision has been made (Fuller & Aldag, 1998).
These obvious limits of the model have not passed by unobserved. This is why the
initial model can be found nowadays in very few studies. Analyzing the field literature,
Turner and Pratkanis (1998) have extracted three main directions of the studies
addressing the groupthink effect: those who invalidated the model, those who
reformulated it, and those who continued using the original model (Turner & Pratkanis,
1998).
A first direction is given by the researches that totally reject Janis' model. Relevant
for this direction are Aldag and Fuller's analyses, which invoke the model's lack of
validity as a fundamental limit, as well as the possible applications (the arguments of
this approach have been presented above) (Aldag & Fuller, 1993; Fuller & Aldag, 1998).
Those who reformulated Janis' central assumptions, redefined the concepts and
refined the relations between them took a second direction. Whyte (1998) proposes a
model in which he replaces the term cohesion with self-efficacy. The central idea is that
if there is a high feeling of self-efficacy, and the information is presented in a negative
framing, the group will most probably take highly risky and probably incorrect
decisions, because of the polarization of the group members' initial options (Whyte,
1998). A study of Kramer (1998) suggests that the motivation for maintaining political
power is grounded on this phenomenon and this is the reason why it has been mostly
identified in political decisions (Kramer, 1998). Turner and Pratkanis (1998) offer a
reinterpretation of the groupthink effect, using the concept of social identity.
According to this model, the groupthink effect is in fact an attempt of the group
members to keep a positive self-image. In other words, the group members must share
a positive image about the group as a whole, image that is threatened at a certain
point by an external menace. According to this model, two antecedents weigh more in
determining the groupthink effect: the first one is the high cohesion, redefined
through the social identity theory as a shared positive image of the group as a whole,
and the second is the external threat menacing this positive image relatively to the ingroup (Turner & Pratkanis, 1998).
The third direction in which the researches on groupthink have evolved is the one
initially proposed by Janis. Researchers as Hart and Esser have marched on with Janis'
model, without adding any changes to it (Turner & Pratkanis, 1998).

2.3.2 Social decision scheme (SDS) model (Davis, 1973)
The SDS model is situated at the line between the normative and descriptive models
on group decision. It is normative because it proposes a formal model of integrating
individual preferences in a unitary decision. This approach implicitly suggests the

model's normative character. Any aggregation of individual preferences by means of
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mathematical methods is based on the explicit or implicit assumption that the group is
a sum of individuals. The model also resembles descriptive theories because it proposes
situational models for integrating the individual options. For Davis, the one who
proposed the SDS model in 1973, the group's performance is the sum of individual
actions that converge towards a unique final goal (Davis, 1973). In order to study the
group's performance in a decisional task, Davis suggests two distinct approaches: the
first one refers to studying the interactions among the group members during the task,
and the second one refers to artificially (mathematically) combining the initial
individual preferences of the group members. Davis considered the first option to be
too Faborious and chose to work on studying the mathematical models that would
allow him to integrate the initial preferences of the group members in a final decision.
The theory Davis developed starting from this assumption enjoyed great recognition. In
fact, in 1999, the Journal of Organizational Behavior and Human Decision Processes
dedicated a special issue to this model (nr. 1, volume 80).
When analyzing the development of this theory, we also have to refer the career of
the one who proposed it. It is in fact the story of an interesting association between
the life-story of a researcher and the theory he developed. According to Levine (1999),
Davis's entire life was dedicated to answering one question: "How do the individual
characteristics, opinions and preferences of the group members, integrate in order to
generate the group's collective performance?" (Levine, 1999).
The best-known applications of this model are reflected in a jury's decision. In this
particular situation, the model permits the integration of the members of the jury's
opinions in the jury's final decision. If we have a group with "R" members, who have
to choose between "n" alternatives, the distribution of preferences between the group
members can be formalized as (Rl, R2,..., Rn), where Rj refers to the number of
members who prefer the j alternative. Before the group debate, the group members'
individual preferences for an alternative could be distributed in "m" distinct ways. The
calculus formula for m is: m=(n+R-1)!/(R)!(n-1)! (Davis, 1973; Levine, 1999; Hinsz,
1999).
In Davis' approaches, it is assumed that the response alternatives that the group
members have individually are the same for the group. Applied to the members of the
jury, R = {guilty. not guilty, hung}. In these circumstances, the distribution of all initial
individual preferences can be put in the matrix presented in table 30.
The matrix (noted with D) shows the relation between the possible distributions of
the group members' initial preferences (the first column) and the probability of
choosing any of the three alternatives in the jury's final decision. In columns 2,3 and
4, the figures indicate the probability for the group to reach that decision (the three

possible alternatives), given the distribution of the initial preferences as it is in the first
column. One can notice the fast decrease of the probability that the final decision be
"guilty" along with the decrease of the number of group members who favored this
alternative before the group debate (Stasser, 1999). In conclusion, knowing the
composition of the decisional group, the possible distribution of the initial individual
preferences of the group members for the available alternatives, as well as the
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decisional scheme that applies to a given situation, one can determine the probability
for the group to finally choose a certain alternative.
Table 30. The relation between the distribution of initial individual preferences for a 6 member
jury and the probability associated with the final decision of the group according to SDS
R (guilty, not guilty)

nl Guilty

(6.0)

1.0

0.0

0.0

(5,1)

1.0

0.0

0.0

(4,2)

0.6

0.1

0.3

(3,3)

0.0

0.5

0.5

(2,4)

0.0

0.9

0.1

(1, 5)

0.0

1.0

0.0

(0,6)

0.0

1.0

0.0

n2 Non

guilty

n3 Hung

group made up of certain members
(having a certain structure) have a certain preference if the distribution of individual
preferences and the group's composition are known. The „Tr" vector and the decisional
scheme are though seldom known, and are most often inferred from empirical
The ·'7r" vector expresses the probability that

a

observations (Levine, 1999; Stasser, 1999)
To conclude, the mathematical model that allows the integration of individual
preferences of the group members in order to generate the group's final decision is
called the social decisional scheme (Levine, 1973; Stasser, 1999; Levine, 1999). The SDS
model is schematized in the figure 16.
Group members' initial preferences (Rn)

4
Group composition (the distribution of
initial individual preferences accros
group members) (m)

Social combination process
(formalized by the social decision
scheme) (D)

4
Group final decision (P)
Figure 16 The SDS main components (adapted from Stasser, 1999)

In conclusion, according to the SDS model, the probability that a group's final
decision favor a certain alternative (P) can be calculated as: P= 7TD (Stasser, 1999).
As it results from the above brief presentation of the SDS model, its assumptions
have an obvious normative note. According to the model, one can compute the
probability that a group of persons, having a given composition and distribution of the
initial individual preferences reach a certain decision. So to say, in a jury of 12, in order
to be certain that the group will declare the defendant not guilty, his lawyer must
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make sure he has convinced at least 9 of the jury members of the defendant's
innocence. The model does not offer the possibility to specify the processes that took
place inside the group and determined the other three to change their initial position.
Parks and Nelson' report of 1999 is study that proves the applicability of the SDS
model in a more descriptive frame. The authors suggest the integration of the SDS
model with that of the effect of information distribution among the group members.
Their study has proved that the initial distribution of decisional preferences among the
group members determines the content of the group debate. The authors used three
experimental conditions. In the first situation, the individual preferences of the group
members equally favored two alternatives. In the second one, most of the group
members preferred one alternative, and in the third one, all the group members
favored the same alternative. The group debates analysis proved that if the group
members prefer different alternatives, during the first stages of the debate, the
different information the members have is combined, and it is not until the end of the
discussions that the already known facts are repeated, along with the associated
arguments (arguments that favor the alternative that will be chosen). If most of the
group members prefer a certain alternative, they initially repeat the information related
to their choice, and only towards the end of the discussion will the minority bring
about the information related to their own choice. The explanation the authors give
for this result is that initially, the majority tries to persuade the others and repeatedly
present the same information; in case they fail, towards the end of the debate the
diversity of the discussed facts increases. If all the group members prefer the same
alternative, the authors did not notice any regularity about the facts discussed during
the group debates (Parks & Nelson, 1999). The earlier mentioned study introduces a
way to extend the normative theoretical framing of the SDS model to a descriptive
analysis of the decisional groups' dynamic.
Another limit of the SDS model is that in Davis' initial form (1973), the model only
addressed situations in which the group members had to choose between discrete
alternatives. It is possible to elaborate a mathematical model that can integrate the
initial preferences of the group members, if these are expressed as discrete variables
(guilty or not guilty). If though the group has to choose an alternative from a larger
number of available ones, the mathematical model becomes too complicated, and
practically the modeling of these particular decisional situations on Davis's initial
model becomes impossible. Because of this limit, Hinsz (1999) proposed a modified
variant of the SDS model, which can formalize the group's decision if the group must
choose from a larger number of alternatives. We mention the fact that the model
proposed by the two authors only addresses this particular situation (group decisions
in which the group members must choose from a larger number of alternatives) and
not situations in which the decision involves alternatives expressed as continuous
variables, as the authors state. We shall as it follows give reasons for our position.
The argument Hinsz starts from in criticizing the classical SDS model is that one can
distinguish two situations, according to the alternatives between which the group
members must choose. In the first one, the alternatives are formulated as discrete
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variables and the group members must choose one of these discrete variables.
Illustrative for this situation is the case of the jurors who must choose from three
available alternatives (guilty, not guilty or hung). In the second situation, the available
alternatives are formulated as continuous variables. An illustrative case for this second
situation is resource allocation. If for instance a group must decide about a sum of
money that should be invested in a certain field, the alternatives are formulated as
continuous variables (theoretically the group can choose one from a theoretically
infinite set of alternatives). The author makes this difference even bigger, stating that
the group performs a decision task only when the alternatives are formulated as
discrete variables; if they are formulated as continuous variables, the group performs a
judgment task. It is a differentiation also used by Gigone and Hastie (1993). According
to these authors (Gigone & Hastie, 1993; Hinsz, 1999), performing the two types of
tasks involves different interactional processes between the group members. If the
group members must choose between two or three discrete alternatives, the process
of choosing consists of reaching the consensus about the alternative the group
members prefer. Hence, a part of the group members will change their initial opinions
and adopt a better-sustained or more viable opinion. In this situation, the most
pregnant processes are the social influence and the pressure to conform to the group.
If the group must decide about alternatives formulated as continuous variables, all the
group members will slightly change their initial position. The decision will be in this
case marked rather by the compromise achieved among the group members (Gigone &
Hastie, 1993; Hinsz, 1999). Although in the argumentation of the study, Hinsz uses the
clear distinction between continuous and discrete variables, in a following section of
his article, he specifies the fact that the model he proposes specifically addresses the
case in which the group has to chose between a larger number of alternatives (Hinsz,
1999, p. 33).
The fact that the available alternatives are expressed as a continuous variable
implies the fact that theoretically the group can choose between an infinity of
alternatives, which is not equivalent to the situation when the group can choose
between more than three distinct alternatives. Even in the situation when this
distinction is not totally relevant, the objection we have for Hinsz's approach is that in
decisional situations the decision makers (be they individuals or groups) definitely do
not behave rationally. The myth of the "statistician decision maker" has been torn
apart by a number of cleverly conceived studies (Tversky & Kahneman, 1974, 1981).
Hence, making a distinction between two situations in which the decision maker's
alternatives are expressed as continuous or discrete variables are useless since the
decision maker will only operate with representations that evidently have a discrete
form. Let's take for example a situation we already spoke of, that of a problem of
resources allocation. Theoretically the decision maker (individual or group) must indeed
decide the allocation of a sum from a given interval and can hence choose from an
infinite set of alternatives, but the representations the decision maker operates with
when deciding have a discrete character. The decision maker gives meanings to figures
(the continuous variable) and turns them into representations (discrete variables).
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When two groups of politicians argue about 2% of the national budget, their decisions
involve discrete variables. They do not talk about changing the budget for education
from 4% to 2% as a decision on a continuum, but about giving up some funds granted
to education in order to reallocate them for something else. The decisional parameters
change, because in real decisional situations, people give discrete meanings to the
values extracted from continuous variables.
Hinsz (1999) insists upon the fact that if the alternatives take a discrete form, the
main process grounding the decision is the consensus, and if decisional alternatives are
expressed in a continuous form, the main process is the compromise. The study we
presented in the first chapter of the paper (which used a similar task to the one Hinsz
used as an example of choice between alternatives of a continuous variable) offers us a
counterexample. We asked the participants to evaluate the group's functioning
according to several dimensions. Each discussed item was scaled on a seven-step scale
(theoretically a continuous variable), the participants being explicitly told that they can
use decimals in their evaluations. Hinsz's task consisted of asking the participants to
establish objectives regarding their performance in a simple task, objectives that were
expressed in a numerical form (Hinsz, 1999). The analysis of interactions we made for
our study revealed that only too seldom do the group members choose computing the
average of their individual opinions in a decisional situation. Out of 72 groups
considered, only 10 of them (13, 89%) mentioned this decisional strategy. Yet more
curious is the fact that although they started by collecting the individual opinions of
the group members, their final strategy was not to statistically integrate the individual
answers, but to reach a consensus regarding a discrete value sustained by one or more
of the group members. Our conclusion from this observation is that even if the group
members intend to decide using a statistical integration of individual opinions, they fail
in doing so. The figures we operate with in every day life have certain meanings and
are hence discrete representations in our cognitive system. Their combination does not
take place in a statistical manner, but as a process of combination and recombination
of meanings (representations). When one of the group members gives up his initial

position, he does not give up two thirds of his position, but the meaning he had
attached to that position.
In conclusion, the discrete character that representations have in the individual
cognitive system, and that of groups, gives us reason to sustain the fact that the only
way the decision maker can represent decisional alternatives is in a discrete form. The
group can have one or more alternatives at reach, but this does not mean that in a
situation the alternatives are expressed as a discrete variable, while in the other they
take a continuous form.
2.3.3 The group polarization model (Lamm, 1976)
The first aspects related to the group decision approached by Social Psychology

concerned the polarization of individual preferences of the group members as a result
of a group discussion. The polarization of the group decision is in fact one of the most
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studied aspects of group decision, along with the groupthink effect (Jones &
Roelofsma, 2000). The researches concerning the decision polarization in groups had
started more than a decade before Lamm (1976) integrated all the empirical results in
a coherent theory. Lamm's theory reunites in fact two kinds of apparently distinct
researches. Researches like those of Hunt and Rowe's (1960) have underlined the fact
that initial individual opinions and preferences grow more conservative after a group
debate. On the contrary, researches like those of Stoner (1961), Wallach, Kogan & Bem
(1962) have proved that individual preferences grow more radical as a result of group
debate. These divergent results have given rise to a harsh argument at the time,
especially after the seventh decade, when some researchers have proved that both
phenomena can appear at the same time (Doise, 1969; Moscovici & Zavalloni, 1969). In
1976, Lamm proposed an integrative (and somewhat natural) approach of these
phenomena, by introducing the concept of group decision polarization. According to
this theoretical approach, decisions are more extreme (polarized) as a result of group
debate than the average of the initial individual judgments.
Lamm's theory (1976,1978) is centered round the assumption that the polarization
of the group's final decision depends upon the initial position of the group members.
If the group members initially have a more conservative attitude, this tendency will
grow during the group discussion, and the group's final decision will be what the
studies have called "the caution shift". If, on the contrary, the initial decisions of the
group members were more risk-taking, the tendency will develop during the group
discussion and then we shall talk about a "risky shift" (Lamm, 1976,1978).
Lamm's approach is limited to describing a phenomenon that occurs in some cases
of group decision. Several explicative approaches of decision polarization as a result of
group debates have been proposed in the field literature.
The first one is the theory of social comparison. According to this approach, the
polarization of opinions during a group discussion is due to the fact that in social
situations, the individuals want to present themselves and be perceived by others in a
positive light. In this attempt, the individual opinion is pushed in the direction imposed
by the majority, and even crosses the average of this majority. By comparing
themselves with the group members, the initial opinion becomes more extreme. in the
sense of the opinions expressed by the other members. This polarization of the initial
decision of the individual allows him/her to be perceived as similar to the other group
members (and also appreciated by them), and even more, to distinguish him/her from
the others, if his opinion is more extreme than the average of the opinions expressed
by the other group members. If each member of the group engages in the same
process of social comparison, it is obvious that the decision or final preference
expressed by the group will be far more polarized (extreme) than the average of the
initial individual positions the group members have expressed. In brief, according to
the social comparison theory, each member revises his initial position by comparing
himself to the other members and adjusts it in the direction that is imposed by the
majority, with the clear goal to build and maintain a positive self-image and to be

140

Chapter 2 - FORMAL GROUP DECISION-MAKING

accepted by the other group members. The social comparison theory thus explains the
phenomenon of group decision polarization as a result of a normative influence.
A second explicative theory of this phenomenon is the theory of persuasive
arguments. This approach explains the polarization of group decision based on an
informational influence. In a decisional situation, an alternative is thought to be the
more desirable and plausible, if newer and more valid arguments are presented in its
favor (Burnstein, 1982). Since the group decision polarization has been identified in
situations in which the group members share some kind of pre-discussion preference,
the probability that more arguments be brought in favor of the preferred alternative is
higher than the probability of discussing arguments that favor another alternative.
Consequently, the level of persuasion of the arguments favoring the alternative
preferred by the group members is higher than in the case of other alternatives. The
polarization of the group decision hence appears because of the fact that the group
members are exposed to a larger number of arguments favoring the alternative the
entire group prefers.
In an extensive analysis of Isenberg (1986) on the explicative validity of the two
approaches, he brings a stronger empirical support for the informational influence.
Other integrative approaches incline though in favor of an integrationist perspective.
According to Jones and Roelofsma (2000), both types of influences (informational and
normative) are just as plausible. The weigh they have in determining this phenomenon
depends though on a number of factors such as: the type of decisional task (subjective
judgment task vs. objective judgment task), or the type of interactions developed
inside the group (task oriented interaction vs. relation oriented interaction) (Jones &
Roelofsma, 2000).
A third perspective, having in our conception a rather prescriptive validity is the SDS
model (Davis, 1973). According to this perspective, the group's final decision is
determined by the distribution of initial individual preferences the group members
have expressed, by the group's composition, and by the group processes and internal
dynamic. These factors can be formalized and implemented in an algebraic algorithm
that permits accurate predictions on the group's final decision. The SDS model offers a
methodological perspective, which permits the prediction of the group decision
polarization amplitude and not necessarily the phenomenon's explanation. Despite all
these, the SDS model is invoked in numerous studies as an explanation of the group
decision polarization.

2.3.4 The escalation of commitment model (Staw, 1976)
Another well-known theoretical approach in the study of collective decision is the
escalation of commitment model (EC). The concept of EC has first been introduced by
Staw (1976) and then developed by Staw and Fox (1977), respectively by Staw and
Ross (1978, 1980). The EC describes the situation in which an individual or group
continues a developing action, despite all the evidence that prove the action to be a
fiasco. Many such situations can be identified in the case of decisional groups in
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organizations. There are not few organizations that found themselves a step away
from bankruptcy because of the managers' decision to keep investing organizational
resources in defective or non-profitable projects. There are also many situations of
decisional political groups deciding to continue a coalition that had turned out to be
disastrous.
Staw has empirically proved this phenomenon, using a decisional task in which he
asked the subjects to decide about a supplementary funds allocation for a project in
development for 3 years, which, according to all available information, had been a
failure that far. Staw used two experimental situations, manipulating personal
responsibility as an independent variable. In one of the situations, the subjects were
informed that the initial decision to start the project was theirs (they were responsible
for starting the project), while in the other situation, the subjects knew nothing about
their role in the initial decision. The results have proved that the subjects have the
tendency to keep investing in a ruined project, and the volume of investments is
significantly higher with those who considered themselves responsible for the initial
decision (Staw, 1976).
Following studies have extended the results presented by Staw and then by Staw
and Ross to a large variety of situations. EC has been studied in the field of
interpersonal relations, waiting situations, gambling, and economic investments (Jones
& Roelofsma, 2000; Smith & Calantone, 2002).
Most studies on EC addressed individual situations. Still, the phenomenon has been
also outlined for group decision cases (Seibert & Goltz, 2001). A number of studies
have approached comparatively the magnitude of the EC effect in individual or group
decisions. A study of Bazerman, Giuliano, and Appelman (1984) outlined that both
individuals and groups that were responsible for starting a project allocate a
significantly larger amount of resources to continue it (against all evidence) than
groups or individuals that were not involved in the initial decision of starting the
project. The authors mention the effect to be just as strong both for groups and
individuals (Bazerman, Giuliano & Appelman, 1984).
In a study by Seibert and Goltz (2001), an amplification of the EC effect is
demonstrated for group decisional situations. The authors analyze sequentially the
phenomenon's amplitude. Decisional tasks take place during several stages or rounds.
They have observed how the magnitude of the EC changes as a result of group
interactions. Consequent to the first interactions, the effect's magnitude is the same as
the one identified in the case of individuals, but during the following sequences the
effect grows. Similar results are cited in a study of Whyte (1993). The results of this
study prove that the EC effect amplifies in the case of group decisions, both as
frequency of occurrence and the phenomenon's amplitude (Whyte, 1991 and 1993).
The authors explain the growth of the effect by means of decision polarization (risky
shift) (Whyte, 1993; Seibert & Goltz, 2001), as well as by evoking the groupthink effect
(Whyte, 1993; Jones & Roelofsma, 2000).
At an individual level, the EC effect has been explained with the help of the
cognitive dissonance theory (Festinger, 1957) and the self-justification theory
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(Aronson, 1972). According to these approaches the EC is an attempt to maintain
coherence and congruence between different cognitions, respectively between
cognitions and behavior. Alternative explicative approaches have been proposed, such
as the information processing biases, the reinforcement theory or the uncertainty
effects, aspects sustaining the multiple determinism of EC in individual decisional
situations (Brockner, 1992; Seibert & Goltz, 2001).
A number of explanations are invoked regarding the group situation. As we have
already said, a part of the explanations on the amplification of the EC effect are other
descriptive phenomena themselves (the polarization of the group decision of the
groupthink effect). On the other hand, the same phenomena that determine the
individual decisions are assumed to be determining the effect noticed for group
decisions, too (Whyte, 1993; Jones & Roelofsma, 2000). The framing effect for group
decisional situations (Tversky & Kahneman, 1979) is one such possible explanation.
From this perspective, the failure in a decisional situation is a negative framing, leading
the decision makers to choose the riskier alternative. The representation the decision
makers have in this situation is that of a choice between lwo alternatives formulated in
terms of losses giving up the previous decision means loosing the investment made
that far while the other alternative isn't clearly formulated as a loss, although it is
objectively riskier (continuing to allocate resources in developing the already started
project) (Whyte, 1993; Jones & Roelofsma, 2000).
-

-

2.3.5 The information sampling model (Stasser & Titus, 1985)
One of the firsts hypotheses advanced in the group decision studies was that group
decisions were superior to individual decisions, because the group can access a larger
amount of information, since each member can contribute with the information he has
in order to support the group's decision. This assumption isn't specific only to
experimental hypotheses, it can also be found in managers' argumentation for
delegating important strategic decisions to groups (Cherrington, 1994). But this
assumption turned out to be less grounded than it has been initially considered. It is
quite often that group decisions only consider a smaller amount of information and
have therefore a bigger probability to be incorrect. A first empirical proof of the fact
that the group decision does not reflect all the group members' information is given by
Stasser and Titus' study (1985). That study was the first one from a long series of
researches that repeatedly proved that the degree of information distribution between
the group members determines the quality of the group's decision. The studies have
proved that the group's discussions mainly reflect the information known by all the
group members and lesser the information known only by some of them (Stasser &
Titus, 1987; Stasser, 1992; Stasser & Stewart, 1992; Gigone & Hastie, 1993: Larson,
Foster-Fishman & Keys, 1994: Stewart & Stasser, 1995; Stewart & Stasser, 1998).
Stasser and Titus (1987) have even proposed a mathematical model to formalize
the impact of the degree of information distribution between the group members on

the group's final decision. According to this model, the probability for an informational
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item to be mentioned during the group debates can be computed with the formula:
p(D) = [1-(1 -p(M)la, where p(D) is the probability for an item to appear in the group
debate, p(M) is the probability that at least one member of the group recalls and
mentions that item, and a is the number of group members acquainted to that item
(and which could therefore theoretically bring it up during the discussion). Let's take
for instance a group of three members (N=3), in which we consider the probability for
an item to be mentioned during the group discussion of 0.60 [p(M)=0.6], the
probability of this item to be mentioned during the group discussion to be 0.94 if the
item is known to all group members (a=3), compared to 0.60 if only one of the group
members knows that item (a=1). The model is based on the following assumptions: (1)
all items are equally accessible and easy to remember for all group members; (2) the
group members have the same ability to memorize and recall the available
information; (3) the group members recall the information independently (Stasser &
Titus, 1987; Stewart & Stasser, 1998).
Several experimental tasks have been used in order to outline the influence of the
degree of information distribution on the group decision. We shall briefly present two
tasks of this kind. Both of them created a so-called hidden-profile. The right alternative
could be found if the group members discussed a number of items, items that were
available to all the group members or distributed between them. In the second
situation, when the critical items were distributed between the group members, the
so-called hidden-profile was appeared (Stasser & Titus, 1987; Stasser, 1992).
The first kind of task implied choosing the most suitable person for the presidency
of a students' association. Two candidates were described, one of them (A) being
described by means of four positive attributes, while the other (B) by only three. If the
information was shared between the group members, all of them received the seven
items. If the information was distributed, all the group members received the three
attributes of candidate B, and two items describing candidate A. A hidden-profile was
being built this way for the subject described with four characteristics. The model of

this hidden-profile

is

presented in the table 31.

Table 31 A model of hidden-profile according to the information sampling model
Group member
Member 1

Member

2

Member

3

Group decision

Information supporting A
Al + Ax

Al + Ay
Al + Az
23% for A; 77% for

B

Information supporting B

Bl + 82 + 83
81 + 82 + 83
81 + 82 + 83
67% for A; 33% for B

The study's idea was that if the group managed to sum up the available
information, the group would see candidate A's superiority and hence make the right
decision. In Stasser and Titus's study, results have shown that if the information was
distributed, only 23% of the group's decisions would favor candidate A, compared to
the 67% reached if the information was shared (Titus & Stasser, 1987; Stasser, 1992).
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Different variants of this task were used in several studies. Some used a varying
number of attributes for each candidate (Stasser, 2000), while others used a larger
number of candidates (Cruz, Boster & Rodriguez, 1997), as well as attributes with
different valences in describing the candidates (positive, negative and neutral
attributes) (Cruz, Boster & Rodriguez, 1997; Stasser, 2000).
The second kind of task that used a hidden-profile is the so-called task of the
murder mystery. The subjects' task was to decide who, out of three possible suspects
(A, B and C), committed a murder. Suspect A had 6 incriminating items and no alibi,
while suspects B and C each had 6 incriminating items and 3 alibis. Altogether, the
critical information was made of 24 items of information the subjects could extract
from reading a 27-page narrative material. If the available information were
distributed between the group members, each of the three members would receive an
alibi for suspects B and C. That way, if all the distributed items are brought up into
discussion, there are enough arguments to exclude subjects B and C and incriminate
subject A. Experimental results prove though the fact that the impact of distributed
items on the group's final decision is significantly smaller than the impact of shared
items (Gruenfeld, Mannix, Williamson & Neale, 1996; Stewart & Stasser, 1998).
The mathematical model initially proposed by Stasser and Titus (1987) has been
criticized and completed several times. Analyzing the model's ecological validity, we
can notice that groups work in different environments and are influenced by many
contextual variables. The most frequently considered variable is time (time constraints).
Another variability source is social dimension (aspects regarding the group's structure
and dynamics). And last but not least, the group is also submitted to the variability of
the tasks it has to perform. These sources of variation have a strong impact on the way
the group uses the information available for its members (Larson, 1997).
Most of the time. there are implicit time limits for discussions. The group does not
endlessly discuss a single idea and therefore does not consider all the available
information before the discussion comes to an end. Even more, in real life situations,
the debate's duration can be shortened by pressures coming from the environment
and by social dynamics. Certain unpredictable events may request quick decisions, the
group members may have certain requests regarding the work-schedule duration or
the consensus may emerge early on. Whatever the reason, it is obvious that during
short debates, the group can access less information than in longer ones. Of interest is
the way the contents of the debates differ qualitatively in a short or a long debate.
Staw, Sandelands and Dutton (1981) suggest that the same way as individuals, groups
can restrict their attention on information and become more rigid in approaching the
problems under severe time pressure. The implications of this fact are:
Time pressure can promote debating the well-known, obvious, impressing and
largely shared information, while the introduction of new ideas is discouraged;
Groups can rapidly determine the dominant debate perspective / issue and then
center during the remaining time on the most popular position.
Larson, Foster-Fishman and Keys (1994) claim the fact that there is a specific
systematic temporal pattern in combining the shared and distributed information
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introduced in a discussion. They extended the CIS model to capture the temporal effect
of combining the information during debates. Larson et al (1994) assume that there is
a pronounced tendency of discussing the shared information, but not the distributed
one during short discussions or during the first part of longer ones. Distributed
knowledge can be dominant during the final parts of long debates. Wyer (1988)
considers that earlier discussed information has a greater impact on judgments,
opinions and preferences than the latter-received information.
Worchel and his colleagues (1992) researches suggest that discussing the shared
information is an accentuated phenomenon in recently formed groups. In these
groups, pressure for conformity is bigger and the members are motivated to underline
the similarities with group companions in order to create cohesion and group loyalty
(Worchel, Countant-Sassic & Grossman, 1992).
Another aspect mentioned by studies that approached the issue of Stasser and
Titus's model validity is how experienced in teamwork the group members are. Groups
are made of individuals having different fields of expertise, which permits the uniting
of vaster knowledge possessed by each member. When the group members work
together on a task, they must coordinate their actions so as to efficiently perform the
given task. The members' actions are often tacitly coordinated: they do not explicitly
discuss the strategy of how to act in order to fulfill the task (Hackman & Morris, 1975;
Gersick, 1988; apud Wittenbaum & Stasser, 1996). The tacit coordination can also be
understood as a synchronization of the group members' actions, based on nonverbalized assumptions about what the other group members will probably do.
Wittenbaum and Stasser (1996) have lead a research to examine directly the formation
of the members' expectations regarding the probable behavior of the others, based on
implicit and explicit indices about their area of expertise and the use of these
expectations to guide one's own behavior. The authors' results show that when the
members anticipate a group decision, they focus on the information they assume
everybody knows. Hence, one of the tacit aspects of coordination can be the group's
focus on information assumed to be known by all the group members (Wittenbaum &
Stasser, 1996).
Hunton (2001) proposes a modified version of the information sampling model, in
which he includes the importance the members confer to the information they have as
one of the variables that influence the probability for an item to be discussed by the
group. The author's assumption is that if each group member knows that the
information he has could be critical for the correctitude of the group's final decision,
the probability for the distributed information to be discussed grows significantly.
Hence the probability of an informational content to be discussed depends on the

number of group members who know that content, but also on the importance of that
informational content. Hunton's formula to compute the probability of an item to be
discussed by the group members takes the following expression:

p(Dj ) =1- 1 -w i (I j )
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where "n" is the number of members the group has, w, is the weigh of each item
available to the group members ( Ij). This model formalizes the importance placed by
the group members upon each available item. The prediction is that if an item has a
significant importance, there is also a higher probability for this item to be mentioned
during the group debate. If only one member has a certain item, but this item is a keyinformation for solving a problem, the probability of this item to be brought up grows
(Hunton, 2001).
Gigone and Hastie (1993, 1996) suggested in turn a modified version of the
information sampling model. Their study's hypothesis is that the influence of a certain
piece of information depends upon its being discussed during the debate; this is
directly and positively connected to the number of members who knew that pieceof
information before the discussions during the evaluation stage, to the weigh each
member attributes to each available item and the probability of that item to be
reminded during the group discussion.
According to the authors (Gigone & Hastie, 1996), the group's final decision
depends upon the weighed sum of the group members' opinions, plus the weighed
sum of all available pieces of information, plus the weighed sum of the discussed items
and the weighed sum of the available items divided by the probability of their being
discussed.
These authors' conclusions support an integrative approach of group decisional
processes. In order to understand the manner in which groups make decisions, we
must analyze both the group interactions and individual strategies. Individual

judgments determine displaying a certain informational content during the debates. In
turn, these will influence the group's judgment. It is possible that the shared
information have an exaggerated effect on the group's judgment, because it
represents a reference point for the group members. This way, it is more probable for
the shared information to be discussed and evaluated during the interactions (Gigone
& Hastie, 1993).
In brief, taking into consideration the types of tasks usually used to outline the
impact of the distributed information on the final group decision, as well as the other
critics brought to the information sampling model, we can formulate two critical
directions with regard to this theory.
First of all, according to the method used, the correct answer in the decisional
situations depends on the sum of available pieces of information. As Gigone and
Hastie (1993) and Hunton (2001) mentioned in their studies, the weigh information
gets is not the same in real-life situations. Some information has a critical role in
solving a problem-situation or in making a decision, while some other can be only
peripheral. Weighing the informational contents and discriminating between contents
that are central for a certain aspect requires a high level of expertise. The justness and
pertinence of a decision is not determined only by the amount of information the
decision maker (be it an individual or a group) got. but also by his ability to weigh the
different available information. In fact, cognitive heuristics are ways of making up for
the poor availability of resources and information by weighing the available
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information. The assumption according to which all information shares the same
weigh is more than artificial. It is possible that the right alternative to be supported by
a single critical item, while other less significant alternatives by several peripheral
items. From this argument we can extract a critic to the techniques used in previous
studies. The lack of discussing an informational content can be determined by the
group members' individual decision to ignore it because, based on their own decisional
heuristics, they consider it unimportant.
On the other hand, the subjects (most of them students) do not have specific
juridical knowledge that would allow them to pertinently analyze the available items
for each suspect. The information given to them in this technique is extremely rich. The
description of the crime scene and the declarations take over 20 pages. In this
situation, because of the lack of field knowledge and the big amount of information, it
is possible that, at an individual level, an informational selection process takes place.
Hence, not discussing the expected information can be due to a number of factors. We
do not claim that the degree of information distribution between the group members
isn't one of these. But we do assert that not reminding an informational content in the
group debate can be determined by several important factors, among which: not
knowing the necessary and sufficient information needed to make the decision (low
degree of expertise), not recalling the critical information.
We consider thus that given the particularities of this technique, the results can be
determined mostly by the individual cognitive system functioning. Bringing up a
certain cognitive content can determine the activation of cognitive representations that
will guide the informational selection and selective recall of the items and the
congruent information.

2.3.6 The group level cognitive heuristics model (Tindale, 1993)

One of the most cited replies at the normative decision theories is the prospect
theory proposed by Tversky and Kahneman (1974), theory inspired by the broader
approach of the decision maker's limited rationality, proposed by Simon in 1960. As
we have already stated, the basic assumption of this theory is that because of the
limited possibilities of knowledge representation in the cognitive system, and the
limited computational resources, the decision-makers do not analyze rationally and
extensively the available information, in order to make a decision. Three components
of this theory are being described. First of all, a value function over the gains is
defined; it is a function which takes a form similar to the functions proposed in the
expected utility models. Another component is the loss aversion function, which
permits computing the expected utility for alternatives formulated in terms of losses.
The third function is a combinatorial function that transforms the distribution of
probabilities so that the model should incorporate the situations that violate the
predictions of the expected utility model, too (Tversy & Kahneman, 1979; Nelson &
Stowe, 2002).
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There are a number of biases and heuristics that lead the informational processing
in decisional situations. The best-known heuristics and biases in this category are the
conjunction error, the framing effect and the base rate fallacy. These aspects have
initially been proposed to explain the individual decisional errors and have been only
recently extended to group decisional situations (Tindale, 1993; Paese, Bieser & Tubs,
1993).

One of the most discussed biases is the base rate fallacy. This bias is based on the

fact that the decision makers process inaccurately the available statistical information.
The judgments and decisions they make are based on the mainly analyzing of the basic
available information. This bias has been mentioned for the first time by Tversky and
Kahneman (1972). The decisional task the two of them have used consisted of asking
the subjects to estimate the probability for an event to happen, the subjects being
given several statistical data that described that event. They would describe the
situation of a city with two cab companies, one of which had yellow cars, and the
other green cars. They knew the percentage of cabs in town (15% green and 85%
yellow). An eyewitness declares that the car involved in the accident is green. The
subjects had to estimate the probability of this answer to be true. The probabilistic
computation estimates the probability to be 0.41, while the average of individual
estimations was 0.80. This incorrect estimation is due to the fact that the subjects
didn't integrate in a statistical manner the available information. They only use the
available information for that specific case (the accuracy of recognizing colors during
night-time) and do not use the basic statistical information referring to the proportion
of cabs in town. These types of results that have been replicated by numerous studies
and enjoy a strong empirical support prove the lack of viability of the decision makers'
statistical judgments (Tindale, 1993).
Another bias that supports the limited rationality approach is the conjunction error.
The task used to outline this bias is a task that involves the probabilistic combination of
the occurrence probability of two events found in conjunction. From a logical point of
view, the probability of two events to occur together is lower than the probability that
each occurs separately. A typical task which sketch out this type of effect is that in
which the subjects read a story or a description of a person, and then estimate the
probability for that person to belong to a certain category (musician, intellectual etc.).
Another task would be to express the probability for a person belonging to a certain
category (a person, a non-smoker, someone over 50, a smoker over 50) to suffer a
heard-attack. The described bias was seen in the fact that people have the tendency to
place higher probabilities on the conjunction of events than on the events themselves
(they place for example a higher probability to suffer a heard-attack for smokers over
50 years old, although that is a conjunction of three events: person & smoker & over
50 years old) (Tindale, 1993; Miclea, 1999).
The third bias we shall discuss is the framing effect. This phenomenon has been
described in relation with the decision maker's preference to adopt a riskier or a more
conservative alternative. In their initial researches, Tversky and Kahneman (1981) have
used a decisional situation in which the subjects were informed they have 1000$ and
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are asked to choose between a situation of playing the lottery and having 50% of
winning 1000$ and of getting 500$. Although the two alternatives are theoretically
equivalent, the subjects chose the safe way of getting the money, manifesting a riskaversive behavior. Another group of subjects was told they had 2000$ and had to
choose between loosing 500$ for sure or playing the lottery, where they had a 50%
chance to lose 1000$. The two choices are identical, too, but the subjects have gone
the risky way (the lottery) this time.
The results presented later by Tversky and Kahneman (1981) have proved the fact
that choosing an alternative is determined by how the decision maker perceives and
implicitly creates a personal representation of the alternative. The decision makers have
the tendency to choose more conservative alternatives and to avoid risk-taking if the
alternatives are perceived in positive terms. Alternatives with a high degree of risk are
chosen when they are formulated in negative terms (Tversy & Kahneman, 1981; Paese,
Bieser & Tubbs, 1993).
The empirical studies that tried to replicate in different forms Tversky and
Kahneman's (1981) original study have reached different results, especially about the
magnitude of the effect initially outlined by Tversky and Kahneman for the now
famous Asian disease decision problem (Levin, Schneider & Gaeth, 1998; Druckman,
2001; Levin, Gaeth & Schreiber, 2002). Levin, Schneider and Gaeth offer the most
pertinent explanation, for the first time in their 1998 study, and then in 2002 (study
which in fact gives an empirical support to the model proposed in 1998). The authors
identify in the field literature analysis three distinct types of framing. The three authors
explain the results showing different amplitudes of the framing effect by the fact that
the three types of framing are independent and their manipulation can lead to
different results (Levin, Gaeth & Schneider, 2002).

2.4 GENERAL DISCUSSIONS ON GROUP DECISION-MAKING
We have tried during the first part of this chapter to make a generic presentation of
the main theoretical and empirical approaches of group decision. We chose to adopt a
broader look on decision, including hence in the group decision processes tasks in
which the group analyzes a certain amount of information in order to choose one of
the available alternatives. According to this approach, we were interested both in
choice tasks and in judgment tasks, tasks that some studies treat in a different manner

(Gigone & Hastie, 1993; Hinsz, 1999).
We presented these normative approaches. which propose mathematical models
that allow, by integrating the information supposed to be available for group
members, to find out which is the optimal alternative. Some of the models (for
instance the SDS model), which are at the boundary between normative and
descriptive models, try to formalize the decisional situation in a mathematical model
that permits valid predictions on the decisions that would be taken by a certain group
in a clearly defined decision situation.
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The assumptions that ground normative models are rather artificial and almost
never met. The group does not have access to all the required information in order to
analyze extensively each alternative. Not only does the group not have the entire
information, but it does not even try to seek it. Even if the group has access to all
information needed at a certain time, it still only uses parts of it (Stasser &Titus, 1987).
On the other hand, because of the limited computational resources, the group
develops a number of heuristics that permit a fragmentary processing of the available
information, so as to be able to choose one of the alternatives. There are a number of
heuristics and general biases that usually appear in information processing. The
scientific approach of these heuristics and biases produced a large amount of
researches on individual decision. The extension of these researches at the group level
is just at the beginning. Despite this, we can state that certain effects, such as the
anchoring of the alternatives, the base rate fallacy and the framing effect are biases
and general heuristics that the group uses the same as individuals in decisional tasks.
The groups also develop other types of heuristics, which have a particular character.
Organizational or political groups, which must make strategic decisions, can develop
such particular heuristics. These ones permit groups to process the available
information using a minimum of computational resources. Such heuristics have a
particular character for each group and are therefore valid for just one group and a
certain decisional situation. The particularities of the group members' interactions as
well as the group's communication network are factors that influence the development
of these heuristics.
To conclude, we can say that the unavailability of informational resources, the
limited computational resources and the developing heuristics of information selection
and processing are factors that limit the applicability of the normative models on
group decision-making.
The descriptive models we have already presented draw upon collective decision
from a different point of view. A descriptive model does not necessarily involve taking
a correct or optimal decision as a marking point, but it would rather identify the
factors (related to the group's dynamic or the influence of environmental factors) that
determine a certain decisional result. Analyzing the descriptive approaches on group
decision-making from this perspective, two major lines can be identified: the models
mainly centered on the processes that circumscribe the decisional act and the models
mainly centered on the result of the decisional outcome.
In table 32 we offer a general view of the theoretical assumptions and the qualities
of the descriptive theories for group decision-making presented in detail above.
The models that are mainly centered on the group dynamics in decisional situations
have studied the formation of coalitions, reaching the consensus, the dynamics of
individual opinions and preferences during the group debates, discussing the
unequally distributed information. the groupthink effect.
The second category of models, the ones that mainly study the result of the
decisional act. are closer to the normative models. since they take into account a
criterion of analysis of the group decision correctness (they specify the right alternative
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along with the one chosen by the group). Such models are the EC and the information
sampling model.
Table 32 Descriptive theories of group decision-making

Theory and

Qualities

authors

Empirical

Theoretical assumptions

support

Groupthink model Describe
Predict

(Janis, 1971)

Case studies

Experiments

Highly cohesive groups striving for unanimity
have the tendency to produce poorly reasoned
decisions because of the incomplete survey of
alternatives, poor information search and

Predict

Social decision

selective information processing.
The final group decision can be predicted by

scheme model

Experiments
Formalization

(Davis, 1973)

Simulation

Group polarization Describe
Predict
model (Lamm,

Experiments

integrating through an algebraic algorithm the
distribution of the initial individual preferences
of the group members.
Initial individual preferences are intensified

Case studies

(polarized) as

The group continues a developing action.

a

result of group discussion.

1976)

The escalation of

Describe

Experiment

commitment

Predict

Case studies

model (Staw,

despite all the evidence that prove the action
to be a fiasco. This effect is larger when the

1976)

group

is

responsible for the

initial

decision to

start that action.

Information

Describe

sampling model

Predict

(Stasser & Titus,

Experiment
Formalization

Shared information has a higher probability of
being discussed during group debate and has

Simulation

a

higher impact on group's final decision

compared to the information distributed

1985)

across group members.

Describe
Group level
Predict
heuristics
cognitive

(Tindale, 1993)

Experiments

The cognitive heuristics and biases labeled at

the individual level are transferred and even
amplified in the collective decision situation.

The suggested taxonomy is only illustrative and is meant to support the integrative
model we propose. This model particularizes a number of assumptions referring to the
approach of group as a cognitive system, approach discussed in the previous chapter.
The model addresses a specific cognitive task (the decision-making) and starts from the

general assumptions presented in the model of group cognitive architecture
mentioned before. We therefore propose an integration of the empirical results of
previous studies with the multi-level analysis of the cognitive system's functioning. The
experimental studies we have drawn complete this integrative analysis. Certainly, such

a model
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neuromimetic simulations, we consider that the model will have a strong empirical
support.
Normative and descriptive models of group decision-making start from different
assumptions and perspectives. Each has its strengths, though. The clear
operationalization of the decisional result (specifying what a correct or optimal
decision means) is one of the advantages of normative models. Focused on the initial
individual preferences and proposing formal models to integrate these preferences into
a common final decision is another advantage, as well as the rigorous methodological
apparatus used by normative approaches. Descriptive models, in change, insist upon
the group dynamics and the way the group processes available information in order to
choose between the alternatives. Strictly from the perspective of the advantages
shown by the two models, they appear to be complementary. The rigor, which is
sometimes absent in the descriptive models, can be found in the normative ones, while
the latter's often reduced ecological validity is compensated by the strong empirical
support of the formers'. Analyzing though the two orientations through the lenses of
their basal assumptions, they appear as distinct and impossible to combine, although
some of the descriptive models (SDS and the information sampling model) are
somewhat at the boundary between descriptive and normative.
Despite all this, there are at least two models inspired by Brunswik's lens model
(Brunswik, 1956,1960), which tried to integrate the two approaches. Both of them use
regression studies as a mean of empirical validation. The independent variable is the
quality of the decision, and the predictors are assumed to be a number of variables
related to the initial distribution of the group members' individual preferences and to
the particularities of the group members' interactions. Finally, both models start from
the assumption that information processing in groups is done in a distributed manner
and therefore propose computer simulation models, using the principles of distributed
systems to implement the theoretical assumptions of the proposed models.
One of these integrative models (Gigone & Hastie, 1993 and 1996) is an extension
of the information sampling model (Stasser & Titus, 1987) and has been introduced in
one of the previous sections of this paper. The second model has been proposed by
Ilgen, Major, Hollenbeck and Sego (1996), and addresses the situation in which the
group members have different degrees of expertise. This is an often-met situation in
real life, when the members of the group that is asked to make a decision have
different knowledge and skills. Ilgen et al's model addresses a situation in which the
group leader receives and integrates the information from the other group members
making the group's final decision. The informational transfer between the group
members is thus realized through a centralized communication network. According to
the model, the impact of the members' information on the group's final decision
depends, on one hand, on the degree of expertise of the one who has and
communicates an informational item, and on the other hand on the communication
relations and connections between the group members. The proposed model is
supported both by empirical data and the results provided by computer simulation
(Ilgen, Major, Hollenbeck & Segor, 1996).
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The analogy of the group functioning and the distributed systems offers a number
of benefits for the comprehensive analysis of collective decisions.
First of all, assuming the group to be a distributed system allows considering its
structural heterogeneity. One can consider and study in this way the decisional
behavior of groups that are heterogeneous as well as composition, group members'
expertise and information distribution between the group members.
Second, such an approach permits considering the heterogeneity of interactions
that are established among the group members. One can consider face-to-face
communication relations versus CMC, and consensual versus conflicting relations.
Third, approaching the groups as distributed systems allows taking into account the
different types of cognitive representations the group is able to build. If the first
researches of the neoconexionist paradigm (McCIelland & Rumelhart, 1986) have
mainly considered the possibility to simulate in a distributed system knowledge that is
represented in the form of production rules, more recent approaches also propose
algorithms to implement narrative representations (Dautenhahn & Coles, 2001)
To conclude, because of the opportunities offered by distributed systems (the
possibility to implement heterogeneous structures and relations, as well as the
extended possibility to simulate the different kinds of representations), we propose an
analysis of the group decision based on the principles of distributed systems.
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Figure 17A parallel processing model of strategic group decision making (adapted from Corner,
Kinicki & Keats. 1996)

Corner, Kinicki and Keats (1996) have already proposed such a model of group
decision-making analyzed as a distributed process (fig. 17). According to this model,
the group decision is the result of a process of integrating the information received
from the group members. The model considers the way knowledge is represented in
the individual cognitive system. Information processing first takes place at the level of
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individual cognitive system, because the group members build representations
relatively to the information required to make the decision and the effective requests
of the decisional task. Once these representations are formed, they are presented
during the group debates and shared to the group members.
During the encoding sequence the most important moment is, according to these
authors, the formation of frames (figure 18). These are built during a process of
sharing the individual representations. In our opinion, this is just another tag for the
concept of shared mental models. This shared mental model also occurs as a result of
integrating the individual representations of the group members.
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Figure 18 Frame construction process (adapted from Corner. Kinicki & Keats, 1996)

We find of great importance the fact that the model discusses the role of the
cognitive representations in the decisional act. As Hastie (2001) has mentioned, the
role of representations in the decisional act has been almost completely ignored in
field researches. These representations are stored and retrieved recursively during the
decisional act, being the ones that determine choosing a certain alternative in the
decisional act. The actions performed as a result of the already made decision, turn
into information received as a feedback at both the individual and the group level. The
group's performance in decisional tasks changes according to this feedback (Corner,
Kinicki & Keats, 1996).

We proposed in the first chapter a model to approach groups as cognitive systems.
In order to support our model, we have conducted a multi-level analysis of group
performance in cognitive tasks. We shall, as it follows, individualize this analysis for a
particular kind of tasks: the decisional tasks.

2.4.1 Computational level analysis
The cognitive system analysis at the computational level is concerned with
decomposing the cognitive task into subtasks, so that for each of these subtasks
should be acknowledged a basic cognitive process that could accomplish them. Being
more task-oriented. this type of analysis is domain specific. In cognitive psychology,
the computational analysis of problem solving is definitively the most familiar and
developed computational approach. This approach is based on the distinction between
the problem's space and the problem's domain.
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Simon and Newell were the first researchers who approached the distinction
between the space and the domain of a problem. According to Simon's and Newell's
to solve a
prob/em space princip/e "the rational activity in which people engage
of
knowledge, (2) operators for
problem can be described in terms of (1) a set of states
on
constraints
into
one
state
operators and (4) control
another,
(3)
applying
changing
knowledge for deciding which operator to apply next" (Simon & Newell, 1972). The

problem domain refers to the very description of the problem and is independent of
the cognitive system of the problem solver.
The problem's space is commonly composed of an initial state linked through a set
of subgoals to a set of final or desirable states. The subgoals are accomplished by
of constraints.
recursively applying a set of valid operators under a certain number
to rationally
problem
how
know
not
does
solver
New goals are generated when the
apply any of its available operators in order to move closer to his final goal (Simon &
Newell, 1972; Miclea, 1999). The computational level analysis for problem solving
addresses exactly the problem's space.
We think that the same distinction is possible for the decision-making process. The
decisional
human's rational way of characterizing decision situations can be called the
in order to transform the initial decision state
space. Certain steps must be followed

into the final (desirable) state. Similar to the Newell and Simon's approach for problem
solving, the Edwards and Fasolo's approach for decision making describe the initial
decisional state (the existence of more than two options) and the final decision state
(choosing the optimal option) and a set of intermediary states representing the
transformation of the initial decision state into the final decision state (Edwards &
Fasolo, 2001).
By analyzing the normative approaches to decision-making, we can conclude that
they are computational in nature. The differences between the normative and the
descriptive theories of decision-making can be explained by the fact that they both
theories are
approach the decision-making process at two different levels. Descriptive
and
cognitive strategies
more concerned with how the decision maker uses heuristics
in order to choose the best from an available set of alternatives, while the normative
in order to
approaches are more concerned with how the decision should be made
theories
normative
&
alternative
Fasolo,
2001). Basically,
choose the optimal
(Edward
to
in
order
But
the
best
alternative.
choosing
try to find out the optimal algorithm for
develop an algorithm, one must first carefully analyze the task it should accomplish. In

other words, before developing an algorithm, one has to decompose the task into
subtasks or subgoals and only afterwards to identify the steps which are to be
followed for solving the main task. Thus normative approaches on decision-making are
nothing else but computational level analysis for decision-making tasks.
Edwards and Fasolo (2001) proposed a general algorithm for decision-making. They
argued that each decision task could be decomposed in 19 steps (subtasks), 8 of them
using formal mathematical algorithms and 11 being accomplished by the decision
maker without any help from formal models. The decision maker should respect two
basic rules:
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If there is no uncertainty about the decision situation and the outcome of each
available alternative is known, then the decision maker should choose the
alternative with the highest expected value (EV)
2. If the decision situation implies some degree of uncertainty, then the decision
maker should choose the alternative with the highest subjective expected utility
1.

(SEU).

The subjective expected utility

refers to the relevance for the decision maker
each
attribute
associated to the available alternatives. The
relevance)
of
(subjective
are
involved
in
decision
steps that
any
making process according to Edwards and
Fasolo are:

1. Identify the options. For a decision situation to exist, at least two independent
options must be identified. There is a difference between the states, the
options and their cognitive representation. The "states of the world" are
objective events, which are independent of the decision maker (these events
are not under the decision maker's control) and are mutually exclusive and thus
exhaustive. Normative theories are approaching the interaction between these
"states" and the decision maker's preferences in determining his final decision.
In the subjective expected utility theory, the states are usually expressed as
probabilities and individual preferences, as weights attached to each possible
outcome of the existing decisional alternatives.
2. Identify the possible outcomes for each option. This is one of the main
assumptions of the decision maker's rationality (the decision maker is able to
identify all possible outcomes for choosing each particular alternative).
3. Identify the attributes to evaluate with the decisional outcomes. The process of
finding those attributes is subjective in nature and can differ from one decision
making to another.
4. Score each outcome on each attribute. The values attributed to each outcome
must be measured on the same scale. This requirement is not necessary when
the best option can be identified from less information.
5. Weight attributes. Usually the identified attributes are organized in their order
of decreasing weight.
6. Aggregate scores and weights into utilities (multi-attribute utility - MAU). The
independent scores obtained for each option evaluated on each attribute have
to be integrated on a quantitative basis in a single value, expressing their
general expected utility. The aggregation process is a linear transformation
based on formal mathematical algorithms, which help the decision maker to
integrate the information regarding the multiple attributes that describe each
option. The choice of an aggregation method depends on the size and the
nature of the interactions between attributes.
7. Identify the events that determine which outcome will follow the choice of an
option. Even if the decision maker does not fully control the outcomes of his
actions, he still has some information related to his options and he can
estimate the probability of an outcome resulting from a chosen alternative.
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Also, the decision makers cannot fully control the occurrence of each outcome
following a certain option because it is possible for each act to have multiple
outcomes.
8. Specify a prior distribution for each event. The most common mathematical
tools used to assess the probabilities estimated in step 7 are the Bayesian
methods (theories of probabilities).

Identify information that might modify the probabilities specified in step 8. The
search of new information during the decision process is a desirable action, but
not always an effective one. Some factors like the initial preferences of group
members, or the distribution of information across group members and the
initial decision (if one exists prior to the actual decision process) are influencing
the search for new information.
10. If information is free or cheap, buy it (MaxSEU). The decision maker maximizes
the expected utility for some of his options by gathering new information that
can help him clarify the relation between his actions and their consequences.
11. If information costs find out how much.
12. Determine the conditional gain from information purchase. The conditional
gain is also expressed in a numeric form by analyzing the possible change in
the probabilities estimated at step 8 owing to the newly acquired information.
13. Aggregate the cost of information and the gain from possessing it (MaxSEU).
The conditional gain values estimated at step 12 are aggregated through
mathematical tools (usually linear algorithms are used).
14. Decide whether to buy the information (MaxSEU+Bayes).
15. If information is bought, update prior probabilities (Bayes). The probabilities
considered at step 8 can be modified by the newly acquired information.
16. Back to step 11 and iterate this step until the information is bought (MaxSEU)
assemble the output numbers from step 6 and 15.
17. Assemble the output numbers from step 6 and 15.
18. Calculate the expected utilities (MaxSEU).
19. Choose the option with the highest expected utility (MaxSEU).
The authors mention that steps 1 through 5, 7 through 9 and 11 cannot be realized
in an automatic manner. So each of these steps depend on the way decision makers
use their experience, skills, cognitive abilities and representations, strategies and
heuristics for processing the available information (Edwards & Fasolo, 2001).
According to this computational model for decision-making, a certain number of
steps must be accomplished in any decision situation. Some of these steps heavily
depend on the decision maker's cognitive resources and information processing
strategies. Others steps can be realized in an automatic manner. From this general
perspective, no difference can be identified between individual and group decision
making situations. There is no difference concerning the steps of a decision task when
comparing the individual decision makers with group decision makers. When looking
at the mathematical tools used to aggregate the multi-dimension utilities into a
collective utility, if more than one decision maker is involved in solving the decision
9.
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task, one can easily identify clear differences between this situation and the one when
only one decision maker is involved in the decision situation. These tools are extensively
presented in the approach called multi-attribute group decision-making (MAGDM)
(Bose, Davey & Olson, 1997; Kim, Choi & Ahn, 1998; Kim, Choi & Kim, 1999; Hurley &
Lior, 2002). By means of these mathematical tools, the separate items of information
and the separate individual options and preferences find themselves integrated (linear,
weight and add, anchor and adjust) according to a combination rule (Hastie, 2001).
These combination rules are supposed to formalize the functioning of individual and
group cognitive systems. This is the main point where normative theories are trying to
become descriptive. The failure of normative theories in accurately formalizing the
decision making process, as it happens with real decision makers (individuals or
groups), is due to the fact that from this point on, normative theories move toward
another level of analysis of the cognitive systems. This point is situated on the
boundary between task analysis (computational analysis) and representational analysis.
The normative theories of decision-making are concerned with the rational analysis
of the decision space. Due to the limited computational resources, the decision makers
employ heuristics and biases in order to process the available information about the
decision situation. That is why the performance of the decision maker in a given
decision situation is determined by the cognitive representation of the decision space
and not by the decision space itself. The studies of Paese, Bieser & Tubs (1993), Tindale
(1993), Vennix (1999) showed that the group performance on a given decision
situation depends on the way the decisional space is framed. Using the same decision
space under a different framing, the decision performance is different. We assume that
the key of understanding this aspect is the collective representation groups operate

with.
We have thus established a clear distinction between the decisional space (resulted
from a rational analysis of the decision situation) and the subjective decisional space
(resulted from the way the decision space is represented in the decision maker's
cognitive system). The theories concerning the computational analysis of the group
decision process (the normative decision theories) are well developed. This is not the
case with the descriptive theories of decision making which, in our opinion, miss the
very essence of the representational level analysis for group decision making: the
collective representation of information in groups. No explicit study addressed this
topic. As we have proved in our first chapter, groups can develop and use collective
cognitive representations. The aim of our next studies is to prove that the distributed
collective representation groups operate with is the one determining the group's
decisional outcome.
2.4.2 Knowledge level analysis

Groups can use two types of knowledge in order to make their choice between
alternatives: explicit knowledge and implicit knowledge. Up to now, the studies that
approached the group decision issue only addressed explicit knowledge, the role of
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implicit knowledge on group decision-making being almost ignored. The information
sampling model, the SDS and the group polarization model have operationalized the
explicit knowledge groups operate with during decisional tasks. This knowledge has an
obvious importance and no one can deny the fact that, from a strictly normative
perspective, this is the knowledge any reasoning is based upon and at the same time,
the knowledge used in order to create arguments to support the alternatives. We
consider thus that the role played by implicit knowledge must be taken into account,
too. This type of knowledge has already been put in relation with innovation and with
the production of knowledge in organizational groups (Nonaka & Takeuchi, 1995).
Even more, it is assumed to be a strategic resource for the organization.
There are several types of implicit knowledge that can mediate the group's
decision. Stereotypes and attitudes constitute such knowledge, which can be found in
the strategies of interaction between the group members. Self-efficacy beliefs can be
implicit theories that influence the group's decisional behavior. The coordination
among the group members can be done according to shared implicit knowledge. In
fact, knowledge related to teamwork has an implicit character and, as it has been
proved several times, influences the group's general performance.
The type of knowledge the group uses during decisional acts influences the quality
of its decisions. There are two reasons why we find important the implicit-explicit
distinction with regard to the impact on the group's final decision:
1.
Because the transfer of the two types of knowledge between the group
members is done differently. Our hypothesis is that the virtual communication
environment has a smaller potential of communication, in comparison to the
face-to-face communication.
2. Because the usage of implicit and explicit knowledge changes during the
different stages of the decisional act. In contrast with the Larson et al's (1994)
and Larson's (1997) results regarding the shared explicit knowledge, our
hypothesis is that shared implicit knowledge will be mentioned more frequently
during the first stages of the group debate, in comparison to shared explicit
knowledge.
Certainly, transmitting the knowledge and using it during the decisional act are not
independent aspects. Implicit knowledge is best transmitted in direct interactions
between group members (Nonaka & Takeuchi, 1995). This type of interaction is only
possible in face-to-face communication. During these types of interactions, nonverbal
cues complete the explicit items brought up by the group members in the space of the
debate. The transfer of paraverbal indices is much diminished during CMC (Hwang &
Guynes, 1994; Hightower & Sayeed, 1996; Warkentin, Sayeed & Hightower, 1997;
Hedlund, Ilgen & Hollenbeck, 1998; Bubas, 2001; Baltes, Dickson, Sherman, Bauer &
LaGanke, 2002) and hence, the communication potential of this environment to
transmit implicit knowledge is minor. Yet it might be possible thus for

videoconferences to soften this shortcoming.
The particularities of social interactions that group members develop need another
distinction, the one between the group discussion and the group's final choice or
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decision. Some of the theoretical models presented earlier in the paper (the SDS and
information sampling model) do not underline, do not even emit this distinction.
According to these models, the fact of using certain information during the group
debate is similar to the impact of this information on the group's final decision. We
agree with the fact that the group's decision is the result of combining this knowledge
during the group debates. But this does not imply the fact that an informational
content mentioned during the group discussion will be automatically (directly)
reflected in the group's final decision. One of the particularities of the studies we
propose in this paper is that we make a clear distinction between the group debate
and the group decision. Thus, the use of explicit and implicit knowledge will be

discussed on two dimensions: the group's debate and the group's final decision.
Previous studies that approached this relation (discussion-decision) have obtained
inconsistent results. The studies of Larson et al (1994) and Larson (1997) proved that
shared explicit knowledge is discussed during the early stages of the group debate and
has a higher impact on its final decision than distributed explicit knowledge. The study
of Gigone and Hastie (1996) does not outline a direct relation between the
informational contents that appear during the group discussion and its final decision.
We consider the group's discussion as a means of combining individual
representations, thus generating a collective distributed representation, representation
that will be eventually reflected by the group debate. Given the distinction between
knowledge and representations, we shall pass on to the next level of analysis of the
group decision, the representational level analysis.

2.4.3 Representational level analysis
Knowledge has no meaning per se. It can only be defined in relation to a cognitive
system, hence with its reflection, which we call cognitive representation. Accordingly,
in order to analyze the impact of knowledge on the group's performance, and
particularly on its decision-making, it is necessary to take into account the
representations the group operates with. We have already proved in the first chapter
that different groups interacting with the same reality, with the same informational
contents, can structure different representations according to their interaction with
these contents. This allows us to explain why groups with a similar structure and which
have access to the same informational content obtain different performances in
cognitive tasks. Our assumption is that the group's final decision will reflect the
distributed collective representation and not the knowledge the group had access to.
Knowledge gains value (respectively weigh or importance) in judgments and
reasoning only in relation to a cognitive system. This statement gets its empirical
support from the researches on the role of source credibility (where we take from
information on decision-making) and on the framing effect.
In real life. information does not exist independently, in an abstract universe. It is
stored and transmitted by different sources. The representations we form in relation
with a certain informational content, depend on a number of factors such as the
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credibility of the source issuing these contents, their framing and the way the group
interacts with them and integrates them in the previously structured representations.
An argument for the last part of this statement is the study we presented during the
first chapter of this paper. The complexity of the cognitive maps the group has created
(operationalized as a number of connections and relations established between the
concepts in the network) is significantly higher in groups that have granted a longer
time to the study of the chosen conceptual field. Prolonged interactions between the
group members, aimed at understanding a chosen conceptual field, mean a deeper
processing of the informational contents. Allocating a longer time to discuss an
informational content has turned out to determine the identification of a greater
number of relations between the constructs discussed by the group.
The source from which we receive the information is one of the main factors
influencing the development of the cognitive representation. Receiving information
from a highly credible source determines its integration in an uncritical manner with
the other representations we already have. We shall address this issue in the second
experimental study (section 2.5.2).
The framing effect, identified in the case of group decision-making, is another
argument in favor of the knowledge-representations dissociation. In a classical framing
situation, two (alternative) informational contents are formulated differently and,
hence, the representations the group is forming differ. Knowledge representation is
done in an interactive manner in the case of the group. The newitem is combined with
the already existent representations. In case of a negative formulation (in terms of
danger or loss), similar negative representations are activated. The new item will be
associated to these negative representations, unlike the alternative formulated in terms
of gain, which will be associated with positive representations. The choice of only one
alternative will thus not be determined by the information exposed in alternatives
(which are in fact equivalent), but by the representations these alternatives have in the
decision maker's cognitive system (be it an individual or a group).
The collective representation the group members use cannot be reduced to the sum
of individual representations. These ones are adjusted during the interactions between
the group members. The process of structuring the collective representations is a
dynamic process. In the group, each member behaves according to the representations
he has about the other group members and himself in comparison to them, about the
group's task and the context in which the group interacts. The behavior of every group
member becomes a social stimulus for the other group members. This stimulus is
incorporated in the individual representations and changes them. With the changing of
the representations, the individual behavior also changes, according to the observation
that at an individual level, behavior is determined by the informational processing
activated by stimuli and is maintained by the consequences it involves. Hence we
describe a dynamic process of structuring and restructuring the collective
representation (which is, as we have previously stated, distributed between the group
members) up to the moment when the group members reach the consensus. We
consider that moment to be the point when the representation reaches stability. The
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structure of the collective representation thus formed can be formalized as a
conceptual network, a production rule, a narration, a cognitive schema and cognitive
scenarios or as an artifact representation. When the group representation stables, the
group will most probably make a decision according to this representation. If the
individual representations are congruent, the consensus between the group members
is reached quickly and the collective representation is stabilized immediately.
These theoretical propositions are in agreement with the general theoretical
framework provided by the cognitive architecture developed in the first chapter. The
general model of group decision-making is presented in figure 19 and it provides a
clearer description for the developing of the collective representation in the particular
case of group decision-making.
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Figure 19 A general model of group decision-making processes

The model is not challenging any of the descriptive or prescriptive theories for
group decision-making. On the contrary, the model provides the explanatory basis of
interpreting the findings of the before mentioned theories. We have argued that most
of the theories for group decision-making are only describing the phenomenon and
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predict some of the decisional outcomes. By applying the concept of collective
representation for the particular case of group decision-making, one will be able to
explain the decision-making process at the group level.
The theoretical propositions and the empirical findings of the groupthink model
and the escalation of commitment model can be explained using the theoretical
framework of the representational approach to formal groups. According to the
representational approach of formal groups, both situations can be explained in terms
of selective information processing at the group level, based on the activation of an
existing cognitive representation. In the case of the groupthink model, the antecedents
identified by Janis can lead to the development of a cognitive schema at group level.
Once activated, those schemas determine the selective information processing. In the
other case, we can explain the escalation of commitment from a cognitive congruence
perspective. As many of the quoted studies have shown, the escalation of commitment
is amplified when the group is responsible for the initial decision. According to our
model, the group is selecting the same course of action according to the activation of
the same cognitive representation in order to maintain cognitive congruence.
Our general model for group decision-making also offers the possibility to explain
the theoretical propositions and the empirical results on which the social decision
scheme model and the information sampling model are based. One of the main
predictions of the social decision scheme model is that the higher the number of group
members who share the same opinions and preferences before group debates, the
higher the probability that the group's final decision will reflect those initial
preferences (an illustrative example for this prediction is offered in section 2.3.2). A
somehow similar prediction can be extracted from the information sampling model,
but using a slightly different conceptual framework. The information shared between
group members has a higher probability of being discussed during the group debates
and also has a higher impact on the group's final decision. Both models can be
reframed in terms of cognitive representations. The social decision scheme model
refers to individual opinions and preferences, which is a clear indicator of the group
members' individual cognitive representations. The information sampling model refers
to the information distribution, but can be reframed in the same manner. If all the
group members have access to the same aspects of the decision space (have the same
information about the decision), and interact in the same manner with that
information, then the probability of developing analogue cognitive representations is
higher. According to the theoretical framework provided by our model both situations
can be reframed as it follows: if the group members share the same cognitive
representation about the decision space, the collective representation developed at the
group level will be analogous with the individual shared representation and the final
decision of the group will reflect that representation. The explanation provided by our
model is quite simple. If all the group members share the same cognitive
representation, then their behavior is rather congruent and the consensus is reached
faster, the collective representation is stabilized and reflects the cognitive
representations shared by the group members.
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The above-introduced model (figure 19) gives a more specific description of the

functioning of the central segment of the cognitive architecture model that was
introduced in chapter 1 (figure 8). The model addresses the way groups create and use
in decision-making tasks collective cognitive representations. In order to investigate the
impact of collective representations on group decision-making we conducted four
experiments that will be detailed in the following section of our paper. A particular
case emerges from the reframing of the previous theoretical models: the case when
the collective representation is very similar to the individual one. This situation results
when the group members share the same cognitive representation for the decision
space. At least some of the theoretical propositions of the 4 theoretical models (the
social decision scheme model, the information sampling model, the group polarization
and the group level cognitive heuristics model) can be explained by this particular
situation. We shall address this particular issue as well as other issues regarding the
development and use of the cognitive representation at the group level while
performing decision-making tasks in four experimental studies.
We considered as independent variables the type of knowledge used by the group,
the communication mode, the time constraint, the source credibility and the
information framing. Our objective is to provide some insight about the way these
independent variables determine the development and the use of the collective
representation at the group level, while performing decision-making tasks.

2.5 EMPIRICAL RESULTS SUPPORTING THE GENERAL MODEL OF GROUP
DECISION MAKING
2.5.1 Experiment 1

Although if the descriptive theories for group decision-making address especially
the knowledge level analysis, the implicit knowledge used by the group in order to
make decisions has received little attention. The studies based on the information
sampling model have considered only the explicit knowledge and its extent of
distribution across group members. We have argued that groups can use explicit and
implicit knowledge while performing cognitive tasks. One of the main implicit social
knowledge are attitudes and stereotypes (Greenwald & Banaji, 1998; Greenwald & al.,
2002). The purpose of our first experiment is to find out the way in which groups are
using explicit and implicit knowledge during decision-making tasks. As implicit
knowledge we have considered the negative stereotype toward gypsies. We have
decided to do so because the stereotypes are the main category of implicit knowledge
shared to a large extent in the general population. This fact allows us to develop an
experimental design for a laboratory study, in which we shall consider the implicit
knowledge used by the group while performing decision-making tasks. Of course, the
decision making groups can also use other types of implicit knowledge (related to
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group coordination, organizational culture and climate), but the extensive study of
that implicit knowledge is far more difficult, time consuming and financially expensive.
We used the presence of a negative stereotype toward gypsies as inclusion criteria
for our sample and we inferred the presence of this negative implicit stereotype from
the results provided by a prejudice evaluation scale.
Subjects
The 705 participants were randomly assigned to 3-member groups. There were 235

groups of the same size. Nine of the groups were excluded from the statistical analysis
because they didn't follow the instructions of the study. Six of them have chosen 2 of
the 3 presented alternatives in the decision task and three of them have not reached
consensus towards any alternative. All the 678 selected subjects scored high on the
level of prejudices toward gypsies. To evaluate the presence of the negative prejudice
toward gypsies a social distance scale was used. The evaluation of social distance
provides an indirect prove for the existence of a negative stereotype. Sociopsychological researches on the gypsy's community in Eastern European countries
reported high levels of negative stereotypes and prejudices towards them (Baranay,
1998; Djurovic, 2002). Using the classical Bogardus scale, the results show that
between 75,5% and 92% of the majority population are unwilling to get married with
a gipsy and also between 15% and 23% are not willing to share the same country with
the gypsies (Turliuc, 1999; Djurovic, 2002). Being unwilling to marry a gipsy or even to
share the same country with them is an indirect proof for the existence of a negative
shared representation of this ethnic group. According to Greenwald and his
colleagues, stereotypes are implicit representations. We can conclude that there is a
high probability for the participants from our sample to share a negative implicit
representation of gypsies.

Procedure
The decision task was a modified version of the "murder mystery task- presented by
Stewart and Stasser (1998). For our study we decided to use a short description of the
murder scenario, with concise information, which could be easily remembered by the
participants. All the information related to the murder was presented on an A4 sheet
of paper. Three suspects were presented, each having the motive and opportunity to
commit the murder. For one of them we added the incriminating evidence presented
by an eyewitness. One of the suspects was a gypsy, but the evidence presented by the
eyewitness was incriminating for another suspect. The group decision task was to
choose one of the murder suspects based on the information provided for each group
member. The decision task is extensively presented in appendix 2. If the group
managed to discuss and represent properly the available explicit knowledge, then the
real criminal incriminated by the eyewitness' testimony would be chosen. On the
contrary, if the group only relied on the shared negative stereotype, then the gypsy
would be chosen as a criminal. In other words, the group's final decision illustrates the
way in which the group is using the explicit and implicit knowledge available to all the
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group members. We have also considered the first themes discussed by the group
members. We have decided to consider only the first themes of the group discussion
on one hand because some of the previous studies showed that these themes have the
greatest impact on the group's final decision (Larson, 1994), and on the other hand
because, as the studies have constantly shown, the number of themes discussed in
face-to-face communication are significantly higher than the number of themes
discussed within the same required time in computer-mediated communication
(Hightower & Sayeed, 1996). That means other type of comparisons may be biased by
this effect. Analyzing the first themes discussed by the group members, we can
identify the type ok knowledge first used by the group. If in the first themes, the group
members discuss the guilt of the gypsy, then we can conclude that the negative
implicit stereotype is activated first during the group debates.
We used a 2x2x2 experimental design: communication mode (face-to-face
communication FTFC vs. computer-mediated communication CMC); information
distribution across members (shared information vs. distributed information); time
constraints (with time constraint vs. without time constraint).
For the computer-mediated communication we have used the HyperChat software,
which allows the synchronic virtual communication between group members.

Hypotheses
The face-to-face communication allows a richer transmission of information across

group members. Due to the presence of nonverbal cues and the direct interaction
between group members, the group can use in the decision-making task implicit
knowledge to the related stereotype. Our prediction is that in face-to-face
communication, groups will first focus on the implicit shared knowledge. So our first
hypothesis is:

Hl. When the group members are engaged in FTFC. they will first focus on implicit

knowledge, while when engaged in CMC, they will focus equally on explicit and
implicit knowledge during the first sequences of the group debate.
If the group has to perform the decision task under time constraints, the collective
representation will rather reflect the knowledge activated during the first sequences of
the group debate. Under time constraints, the groups will not have the time to
extensively consider the explicit knowledge, so our prediction is that the percentage of
groups that will choose the guilty suspect will not differ from the percentage of groups
that will choose the gypsy. Particularly, for the situation when the explicit information
is distributed across group members and the group has to decide under time
constraints, we expect the percentage of groups that will choose the gypsy to be
greater than the percentage of groups that will choose the guilty suspect. When the
decision task is not performed under time constraints, then the groups will have
enough time to properly consider the explicit knowledge. Our prediction is that the
percentage of groups that will chose the guilty suspect will be significantly higher than
the percentage of groups that will chose the gypsy. The second hypothesis is:
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H2. Time constraints have a positive impact on the use of implicit knowledge and a
negative impact on the use of explicit knowledge in the groups' final decision.
When the explicit information is distributed across group members, the probability
for the critical explicit information to be discussed is lower than when the explicit
information is shared across group members. Consequently, our prediction is that
when the explicit information is distributed across group members, the percentage of
groups that will choose the real guilty suspea will not differ from the percentage of
groups that will choose the gypsy. When the critical explicit knowledge is shared across
group members, the percentage of groups that will chose the guilty suspect will be
significantly higher than the percentage of groups that will chose the gypsy.
H3. Sharing the explicit knowledge across group members has a positive impact on
the explicit knowledge use and a negative impact on the implicit knowledge use in the
final group decision.
Results and discussions
The dependent variable is evaluated as a categorical variable. The best way of
summarizing the data is to use the percentage of groups that have chosen the

different alternatives. We have used cross-tabulation in order to obtain a general
image about the effect of the three independent variables on the groups' final
decisions. After performing the cross-tabulation, we obtained the main effect for each
of the three independent variables. Because the Pearson Chi-Square does not convey
information about the strength of the effect, we decided to perform a factorial logistic
regression in order to obtain a general view about the strength of the effect of the
independent variables. Afterwards, a chi-square was performed for each cell of the
experimental design in order to compare the percentage of groups that have chosen
the guilty suspect with the percentage of groups that have chosen the gypsy. By
performing local chi-square tests, we can have an image about the effect of the
interaction between the independent variables on group decision-making. The
contingency tables are presented in appendix 1. In order to cross-verify the
crosstabulation, a factorial logistic regression study was conducted afterward.
The overall effect of the first independent variable (the communication mode) on
the group's final decision is significant. The value of Pearson Chi-Square for the impact
of the communication mode on the groups' final decisions is %2=7,07 (.029). The
overall effect of the communication mode on the implicit knowledge use during the
first sequences of group debate is also significant. The Pearson Chi-Square for the
impact of the communication mode on the use of implicit knowledge during the first
sequences of group interactions is %2=23,29 (.000)Regardless of the manner of communication between the group members (face-toface or computer-mediated), the percentage of groups choosing the guilty suspect is
significantly higher than the percentage of groups choosing the gypsy (the alternative
that is congruent with the implicit negative stereotype). The effect of this independent
variable is smaller in face-to-face communication than in virtual communication. For
face-to-face communication, the value of the chi square test is %2 = 3.59 (.05), while
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a higher value of the test %2=12,25 (.000). This
means that in virtual discussions, groups choose the correct alternative to a greater
extent than groups communicating face-to-face (figure 20a).
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The explanation for this effect difference is that in computer-mediated
communications, groups use to a lesser extent the implicit knowledge that group
members' share. This explanation is also supported by the analysis of the effect of the
same independent variable on using the stereotype-related knowledge during the early
stages of the group debate. As we have already mentioned, the effect of the

communication modality is significant (figure 2Ob). In face-to-face communication,
during the first sequences of the discussion, knowledge related to the negative
stereotypes about gypsies is used in almost 76% of the cases, %2=44,55 (.000). If the
communication is virtual, there appears to be no difference between knowledge used
during the first sequences of the communication process %2=1,66 (.197). The first issue
debated by the group in face-to-face interactions is the gypsy's guilt.
It is clear that we cannot talk about discussing implicit representations. What we
can infer though from analyzing the behavior or the way the subjects disambiguate
less structured situations is the preponderant activation of some implicit
representations. As we have mentioned during the first chapter, implicit knowledge
cannot be expressed, it can only be inferred from the behavior analysis or the way in
which the subjects disambiguate less structured and ambiguous information. We can
deduce the activation of implicit representations at the individual level, because the
first known fact mentioned in the group debate is related to the gypsy's guilt.
Analyzing the impact of communication on the group's final decision, we cannot state
that the initial activation of the shared implicit representations and the fact of
discussing the knowledge related to the gypsy's guilt during the early stages of the
group debate had as a final outcome the choice of the alternative supported by those
arguments (we have already mentioned that face-to-face communicating groups
choose to a larger extent the right alternative instead of the one supported by the
shared stereotype).

Even if at an individual level the first representations that are activated are the
implicit ones, the potential of the virtual communication environment to transmit this
knowledge is much more reduced compared to the situation in which the group
members' communication takes place in face-to-face relations.
The overall effect of the second independent variable (the degree of information
distribution between the group members) has a significant effect on the group's final
decision. The value of Pearson Chi-Square for the impact of information distribution on
the groups' final decision is %2= 13,46 (.001). The overall effect of information
distribution on the use of implicit knowledge during the first sequences of group
interactions is not significant. The value of Pearson Chi-Square for the impact of
information distribution on the use of implicit knowledge during the first sequences of
group interaction is %2= 1,86 (.172). Anyway, a general pattern can be extraaed from
the data: when the explicit information is distributed across group members, a higher
percentage of groups use the implicit knowledge related to the negative stereotype
during the first stages of the group interaction, in comparison the situation when the
explicit information is shared across group members. The %2 values support this
pattern. In the case when the explicit knowledge is shared %2= 7 (.008) and when the
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explicit knowledge is distributed among group members, the difference between the
groups that use the information related to the gypsy's guilt and those who use other
information is much more larger %2= 20.21 (.000)
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If the declarative knowledge related to the three suspects is distributed among the
group members, groups choose in an almost equal percentage the right alternative
(43,9%) and the one supported by the shared stereotype (44,7%) (figure 21 a).
If the explicit knowledge regarding the suspects is though shared by the group
members (each group member has all the information on the three suspects), the
proportion of groups choosing the right alternative (67,9%) is significantly higher than
the one of the groups choosing the alternative supported by the shared stereotype
(24,1%), %2= 23,31 (.000). The degree of distribution of explicit knowledge across the
group members does not have a significant effect on the knowledge discussed in the
early stages of the group discussion (figure 21 b). No matter if the explicit knowledge is
shared or distributed, the knowledge unrelated to the stereotype appears during the
middle stages of the group discussion. If the explicit knowledge is shared between the
group members, 62,5% of the groups start their discussion by mentioning the gypsy's
guilt, while 71,1% of the groups in which the explicit knowledge is distributed start
their discussion by mentioning information related to the implicit stereotype.
The third independent variable (time constraint) has a significant effect on the
group's final decision. The value of Pearson Chi-Square for the overall effect of time
constraints on the groups' final decisions is %2= 11.28 (.004). The effect of time
constraints on the use of implicit knowledge during the first sequences of group
interactions is not significant, %2= 2,41 (.120). Anyway, a general pattern can be
extracted from the data: when the decision has to be made under time constraints, a

higher percentage of groups are using the implicit knowledge related to the negative
stereotype during the first sequences of group interaction compared to the situation
when the decision is free from time constraint.
If the group decision is made under time constraints, the percentage of groups
choosing the right alternative (45,1%) does not significantly differ from that of groups
choosing the stereotype-supported alternative (46,9%) (figure 22a). If the group has
unlimited time resources to make its decision, the percentage of groups choosing the
right alternative is significantly higher (64,6%) than the percentage of groups choosing
the stereotype-supported one (23,9%), f= 21,16 (.000). With regard to the
informational content discussed during the early stages of the group debate, time
constraints do not affect it
significantly. Regardless of the fact that the group decision is made under time
pressure or not, the first discussed piece of knowledge refers to the gypsy's guilt

(figure 22b).
The interaction between communication mode and the degree of information
distribution among the group members does not significantly affect the final result of
the group decision. Regardless of the communication relations between the group
members (FTFC or CMQ, if the explicit information is shared, the percentage of groups
choosing the correct alternative is significantly higher than the one of groups choosing
the stereotype-supported alternative.
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The interaction between the information distribution among group members and
time constraints is significant. When the explicit knowledge is distributed among group
members and the group has to decide under time pressure in FTFC, a significantly
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higher percentage of groups choose the gypsy as guilty for the crime, while, when the
explicit knowledge is shared among group members and the decision is not made
under the time constraints, a significantly higher percentage of groups choose the
nephew as guilty for the crime. This result is predicted by the theoretical propositions
of our model. When the explicit knowledge is distributed and the group has to reach a
decision under time constraints, the group is focusing first on the implicit knowledge,
and owing to the fact that the explicit knowledge is distributed across group members,
the initial collective representation, developed on the basis of the shared implicit
knowledge, cannot be restructured based on the available explicit knowledge. So the
final group decision reflects the collective representation developed, based on the
group members' shared implicit knowledge.
One of the conclusions that can be drawn from this study is that individual
representations that are activated during the decisional process determine the
communicational behavior of the group members (aspect that is mentioned in the
model we proposed). Implicit representations are primary for activation. At the
beginning of group discussions, the most frequent communication (behavioral)
sequences are according to the cognitive representations of implicit knowledge,
activated in the individual cognitive systems (related to the stereotype). If time allows
it, the explicit knowledge the group members have is discussed in the later stages of
the group debates. If the decision is made under time pressure. if the group members
share the explicit knowledge and if the communication is face-to-face, there is no
significant difference between the number of groups that choose the right alternative
and those, which choose the stereotype-supported alternative. Face-to-face
communication has the greatest potential of transmitting the information between the
group members. Verbal messages are transmitted along with para-verbal indicators.
Since the coordination of and the consensus between the group members largely
depend on the accurate interpretations of the discussions content, in face-to-face and
time-limited discussions the proportions of groups choosing the right or the
stereotype-based alternative does differ. When the explicit information is distributed
across group members, a significantly higher percentage of groups choose the
stereotype-based alternative. We interpret this aspect as a proof that in face-to-face
communication, because of the high potential of transmitting implicit knowledge and
because of the fact that the first discussed knowledge reflects the activation of implicit
knowledge representations, the consensus is quickly reached and, therefore, the
group's decision reflects the implicit representations that were activated during the
early stages of the debate.
On the contrary, in the case of virtual communication, the potential of transmitting
para-verbal indices is reduced, and implicit representations, although activated, do not
get adequate support from the collocutors, and therefore are not present in the early
stages of the debate. Hence, the group's final decision will mainly reflect the explicit
shared knowledge.
If the explicit knowledge is distributed between the group members, if the decision
is reached under time pressure and if the communication is virtual the proportion of
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groups choosing the right alternative is not significantly different from the proportion
of groups choosing the stereotype-based alternative. We explain this result by means
of the same limited potential of transmitting information that computer-mediated
communication has. The probability for critical items (the incriminating clue) to be
discussed during the computer-mediated communication is lower if only one of the
group members has the information, than if all of the group members share it. The
mentioning of the incriminating clue during the group debates in both situations
supports this statement. If all the group members share the explicit knowledge, the
incriminating clue (the paint stained jacket) appears in all group debates. If the explicit
knowledge is distributed, the clue is mentioned in only 33.33% of the group debates.
An interesting effect can be observed in face-to-face communication. When the
decision is made under time pressure and the explicit knowledge is shared across
group members, there are no significant differences between the alternatives chosen
by groups in face-to-face communication. The percentage of groups choosing the right
alternative (39.02%) is not significantly different from the percentage of groups
choosing the stereotype-based alternative (60,98%). There are situations in which the
group members, despite having mentioned the critical items, get back to the
alternative cued by the information mentioned during the early stages of the group
debate. This is not the case with groups that share the explicit information. If the
explicit information is shared by the group members who are engaged in face-to-face
communication without any time constraints, the percentage of groups choosing the
correct alternative (75.61%) is significantly higher than the percentage of groups
choosing the stereotype-based alternative (14,63%) %2=16,892 (.000). In this situation,
the explicit information that is critical for the group decision is available to all the
group members and there are plenty of time resources, so even if during the early
stages of the debate, the information anchored in the activated implicit
representations is predominant, during the later stages, the arguments raised by
mentioning the critical items (explicit knowledge) incline the group decision towards
the right alternative.
Because of the nature of the dependent variable used in our study we decided to
perform a factorial logistic regression in order to verify the above-mentioned effects
and to gain a more clear image about the strength of the effect. The independent
variables were the communication mode. the time constraints and the distribution of
explicit information across group members. The dependent variable was the group's
final decision.
The results indicate that the overall model is statistically significant (%2 = 29,99 P <
.000). The regression coefficients for the independent variables are presented in table
33.

The general regression coefficient is B=O,482 Wald =11,08 (.001). The regression
coefficients for the independent variables included in the model are all significant and
their value is supporting the main effects extracted from the cross-tabulation.
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Table

33

The

results

for

the

factorial

logistic

regression:

independent

variables

are

the

communication mode, time constraints and information distribution and the dependent variables
is the final decision of the group.
B

S.E.

Communication mode

-0,87

,384

5,132

1

Information distribution

1,177

,317

13,763

1

.000

Time constraints

-1,05

,317

8,497

1

.001

Wald

df

Sig.
.023

2.5.2 Experiment 2
The forming of representations in the cognitive system is a dynamic process. The
newly acquired knowledge is integrated with the representations that already exist in
the cognitive system. The manner in which the new knowledge is represented in the
cognitive system depend on a number of factors, among which the credibility of the
source issuing the information. The credibility of the source is one of the heuristics the
cognitive system uses to get information processing a maximum of efficiency out of a
minimum of allocated computational resources. It is possible that the credibility of the
source might be a phylogenetically developed strategy. In our opinion, it is all the more
important nowadays, when the number of sources the decision makers gather
information from, in order to optimize their decisions, is getting larger by the day.
Because according to our theoretical model (figure 14) the development of
collective representation at a group level depends on the way group members are
representing the decision space, we expect this heuristic related to the source
credibility to also affect the process of decision-making at the group level. In this study
we challenge again the information sampling model. As independent variables we use
the degree of information distribution among group members and source credibility.
According to the general model for group decision-making, the collective
representation is a result of the integration of group members' individual, cognitive
representations, through the communication process. The individual behavior within
the group settings is caused by the cognitive representations activated in the group
members' cognitive system. By interacting with the decision space, each group
member forms an individual cognitive representation related to the decision situation.
When critical and new information is available to the group members, their cognitive
representation about the decisional situation can change. As we have mentioned
before, one factor that can influence the impact of information on the changing of a
cognitive representation is the credibility attributed to the source from which that
information is acquired. If the individual cognitive representation has changed, then
the individual behavior within the group setting could change to. By changing the
behavior of one group member there is a chance to change the collective
representation, developed at the group level. The second experiment will approach
more deeply this particular issue.
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Subjects
The participants (255 undergraduate students) were distributed to 85 experimental
groups (3 members each). Each experimental group was submitted to one of the four
experimental conditions emerged in the experimental design. We had also used a
control situation with 10 control groups. Al groups were informed that they would
have to solve a decision task. They were supposed to imagine that their group is a
group of managers, which has to decide upon an issue concerning an investment in a

promotional campaign.
Procedure

We considered in our study the impact that source credibility (which had two
modalities: highly credible source and low credible source) and the degree of
information distribution (shared or distributed) among the members had on the
group decision.
The decisional task consisted of analyzing a situation with an economic character.
Each of the three group members received the description of the situation on an A4
sheet. After having first studied individually the decisional situation, the subjects were
asked to make a decision as if they were a group of managers. After having
communicated the final group decision, each group member has been asked once
more to study some information related to that situation. The experimental
manipulation took place during this second session. According to the experimental
design, each experimental group was distributed in one of the 4 experimental
conditions, receiving the critical information in conformity with the given
manipulation. The critical information was the normatively correct solution for the
problem in matter. This information was communicated either by a highly credible
source (an economist specialized in statistics) or by a low credible source (stranger).
With regard to the degree of information distribution between the group members, in
one of the experimental conditions only one of the group members received the critical
information, while in the other one, all the group members received it. The control
groups (10 groups) received in the second experimental session the same information
as in the first one. In this control situation we investigated the number of groups
which changed their initial decision after studying once again the decisional

information without being subjected to any experimental manipulation. From the
control situation we had the base level and the expected values for the first dependent
variable (the decision change). The second dependent variable was the discussion of
newly received information during the group debates according to the information
communicated by the source. We assumed the distinction group discussion group
final decision to be necessary in this study as well.
The experimental design was a 2x2 factorial: information distribution among
group members (shared information vs. distributed information) and source
credibility (low credible vs. highly credible sources)
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Decision task:
The decisional situation used in this study was adapted from Cuqeu & Cugeu
(2001):

"Two rival firms must decide about their investment in a promotional campaign.
Firm A has to choose between two alternatives: advertising in all mass media, or
publicity only in newspapers. The second firm also has two possibilities: spreading
posters and promoting sales.
If the first company advertises in all mass media, then it increases its market share

with 4°/0, if the other firm chooses to make use of posters, or loses 1% in the market
position if the second firm decides to promote its sales. If firm A makes publicity only
in newspapers and firm B chooses to spread posters. then it looses 2% of market share
and gains 1°/0 if firm B decides to promote sales. If you are a group of managers from

firm A, what strategy do you think your firm must adopt in order to attain a secure
market share?
a) Use randomly strategies A and B;
b) Use strategies A and B in a 315 ratio:
c) Use strategy A always;
d) Use strategies A and B in a 415 ratio. "
Supposing that firm A chooses the first alternative (Al) with the probability "p",
and the second one (A2) with the probability "1-p" and that the firm B goes along
with the first strategy (Bl) with the probability "q" and implicitly with the second
strategy (82) with the probability "1-q", then we have the following matrix of the
game:
The used strategy

Al (p)
A2 (1 -p)

Bl (q)
4
-2

82 (1-q)

-1
1

Player A's expected payoff when the other firm chooses the first strategy (Bl) is
vl =4p+(-2)(1-p) and when firm B chooses the second strategy (82) is v2=(-p)+(1-p).
So if the first company wants to attain a secure market share no matter what the other

company would do, than it must think that vl =v2 which gives it a probability p=3/8
of playing with the first alternative and a remaining 5/8 probability of choosing the
other alternative. The same reasoning would lead firm B to choose the strategy of
playing the two alternatives (Bl, 82) in the ration 1/3. The simplex algorithm applied to
solve the game would give us the same optimal mixed strategies for the two players:
x*= (3/8,5/8), y*= (1/4; 3/4). Applying this optimal strategy, the first company would
gain an average market position of 25%, which is the value of the game. These optimal
solutions reflect the rational analysis of the decisional space (Cugeu & Cugeu, 2001)

Hypotheses
According to our model, if two variables are thought to affect the development of
the cognitive representation at the group level then both variables are supposed to
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also influence the content of group debate. If the considered variables are not
influencing the group debate, then no relation can be established between the
information distribution among group members and source credibility on one side and
the development of a cognitive representation on the other. Our first hypothesis is:

Hl. Both source credibility and the degree of information distribution among the
group members have a positive effect on the discussion of the critical information
during group debates. A significantly higher percent of groups, which receive the new

critical information from a highly credible source are expected to discuss that
information during group debates. Similarly, a significantly higher percent of groups in
which the critical information is shared among group members are expected to also
discuss this information during group debates compared with groups where the critical
information was distributed among group members.
One prediction of the general model for group decision-making is that the
collective representation is dynamically changed according to the modification of
individual cognitive representations of the group members. The credibility attributed to
the source from which the information is received is one important factor that can lead
to the change of the cognitive representation at the individual level. If the cognitive
representation changes, the individual behavior also changes and according to the
prediction extracted from the general model of group decision-making, the collective
representation is affected. The information distribution is a factor that only affects the
collective representation, so we expect the effect of this independent variable to be
smaller than the effect of source credibility, which affects both individual cognitive
representations as well as group's cognitive representations. Our second hypothesis is:

HZ. Source credibility has a higher impact on group decision, compared to the
distribution of explicit knowledge among group members.
The hypotheses regarding the interaction between source credibility and the
distribution of information among group members are:
H3. When the critical information is received from a highly credible source and is

shared among group members, the highest percent of groups will change their initial
decision according to the new and critical information.

H4. When the critical information is received from a low credible source and is
shared by all group members, it will be mentioned during group discussions, but it will
not affect significantly the decisional outcome.
Results and discussions

(without any experimental manipulation) only 2 of the
groups changed their initial decision after reviewing the same decision information.
We shall use 20% as the expected percent in the computing procedure of %2 regarding
the effect of the independent variables on decision change during the second
In the control situation

experimental session.
The effect of the first independent variable (source credibility) on the group's final
decision is significant (figure 23a). The Pearson Chi-Square resulted from the crosstabulation of the group final decision with the source credibility is %2=13,77 (.000).
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54,76% of the groups receiving the information from the highly credible source
changed their final decision according to the source, while only 16,27% of the groups
receiving information from a low credible source changed their decision accordingly.
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The overall effect of source credibility on the discussion of critical information is
also significant (figure 23b). The value of Pearson Chi-Square for the impact of source
credibility on the discussion of critical information is %2=10,39 (.001)
The overall effect of the second variable (information distribution) on the group's
final decision is not significant (figure 24a). The value of Pearson Chi-Square for the
impact of information distribution on groups' final decisions is %2=3,01 (.083).44,18%
of the groups that shared the critical information changed their decision, in

comparison to only 26,19% of the groups where only a single group member had the
information. The overall effect of information distribution on the discussion of critical
information is significant (figure 24b). The value of Pearson Chi-Square for the impact
of information distribution on the discussion of critical information is %2=11,32 (.01)
Our results support the hypothesis that source credibility has a higher impact on
group decision-making than information distribution. The results also support the
hypothesis according to which the group's decision is influenced by a number of
particularities of the available information. Source credibility is one of them. As we
have mentioned in the model of cognitive architecture we presented in the first
chapter, the group does not process all the available information. The selection
subsystem filters the available information and therefore just part of the information
available to the group at a certain point will be processed. We named in the first
chapter a number of factors that influence the selectivity of group informational
processing, as they result from the field research. Among these, we have the
distribution of the initial preferences of the group members, the degree of information
distribution between the group members, and the characteristics of the decisional
situation. In our opinion, the credibility of the source we receive the information from
is one of the characteristics influencing the later informational processing. The analysis
of the source credibility might be a heuristic developed in time. The decision makers
discover that they can save important computational resources if they weigh the
received information in consistence with the credibility of the source that issued it. As
we have already mentioned, knowledge has no value per se, but gains it as a result of
the interaction with a cognitive system. It gains value if it is represented. The analysis
of source credibility is one of the factors influencing the knowledge cognitive
representation. We used in our experiment the same critical item, but it was offered by
sources having a different credibility. In order to analyze more thoroughly the
dynamics of the relation between knowledge and its representation in the cognitive
system, we shall proceed to an analysis of the manner in which the critical information
can be met during the group debates.
The effect of the first independent variable (the source credibility) on the extent to
which the new information is brought up in the group debate is significant. 85,71% of
the groups that receive the critical information from a low credible source also
discuss it, while only 53,48% of the groups receiving it from a low credible source
mention it. The effect of the second independent variable (the degree of information
distribution between the group members) on discussing the critical information is
significant, and a similar pattern can be extracted from the data: 86,04% of the groups
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sharing the critical information discuss it, while only 52,38% of the groups in which a
single member has that information do so. If only one group member knows that piece
of information and it comes from a low credible source, this information is brought up
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in the group debate in 28,6% of the cases and only 14,3% change their initial decision

in accord with the critical information. If the critical information comes from a low
credible source and is accessible to all group members, 77,3% of the groups discuss it,
but only 18,2% change their decision in accord with this information.
Table 34 The quantitative results of the study

C

D

g

m

Highly credible source
Change initial decision=8 (38,1%)
72=4.94 (.026)
Discusses new information=16

€ E (76,2%); %2=5.76 (.016)
groups

E f N=21
g

f

Change initial decision=15 (71,4%)
72=37.36 (.000)

Discusses new information=20
(95,2%); 1<2=17.19 (.000)
N=21 groups

&

Low credible source
Change initial decision=3

Change=11 (26,19%)

(14,3%)

%2=US

2=US

Discusses=22

Discusses new

information=6 (28,6%)
,2=3.85 (.050)

(52,38%)
F=US

N=42 groups

N=21 groups
Change initial decision=4

Change=19 (44,18%)

(18,2%)

K2=18,64 (.000)

r=US

Discusses=37 (86,04
%)

Discusses new
information=17 (77,3%)

72=6.54

(.011)

72=24.38 (.0001
N=43 groups

N=22 groups

Change=23 (54,76%)
72=34.74 (.000)
Discusses=36 (85.71%); %2=21,42
(.000)
N=42 groups

Change=7 (16,27%)

Total 85 groups

F=US

Discusses=23 (53,48%);

X2=0.09 (.75)

N=43 groups

Analyzing these data, we can conclude that Stasser and Titus' (1986) thesis is valid
for the situation in which the information is received from a highly credible source.
Their thesis claimed that in order to be brought up during the group debate, a certain
informational content had to be known by at least one group member. If the
information comes from a low credible source and is known by only one group
member, he can decide to bring it up and does so with a lesser probability (14,3% in
our study) than if the information comes from a credible source (76,2%). This
information is thus presented in a framing that gives him no chance to influence the
group's final decision. In all situations, when the new information was brought up, its
source was mentioned. Thus, the group members use the information source as a
persuasive argument. Consequently, the direction of persuasion differs with the source
offering the information. If the information comes from a low credible source, the
information is presented in a negative framing, the sense of persuasion being that,
although the information exists, it is not worth considering it. If the information comes
though from a highly credible source, it is presented in a positive framing, the sense of
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persuasion being that the information is worth considering, because it comes from a
source with a high level of expertise.
From the results we obtained, we can infer that the distinction between group
discussion and group decision is justified. The fact that the critical information appears
in the group debate does not mean it is also reflected by the group's final decision.
The manner in which it is brought up determines its representation in the group's
results
cognitive system and implicitly its impact on the final decision. From the
the
source
between
credibility and the
obtained we can also deduct the interaction
results support the
Our
members.
the
distribution
information
of
among
group
degree
basic assumptions of the informational sampling model. Therefore, analyzing the
results of both this study and the previous one, we deduce the fact that the probability
for a piece of information to be brought up (and discussed) and to have an impact on
the group's final decision is bigger if all the group members know that piece of
information. Besides this aspect, there are also other variables that need to be
considered. Some of these variables are related to the characteristics of the available
information (credibility, argumentation. type), others to the status and the expertise of
the person who has got the information (Franz & Larson, 2002). These are factors that

can influence the manner in which the group represents and processes knowledge.
As a cross verification we decided to perform factorial logistic regression,
considering knowledge distribution and source credibility as independent variables (the
predictors), and the group's final decision (as a dichotomous variable changed or
unchanged) as a dependent variable. The results indicate that the overall regression
model is statistically significant (%2 = 18,16 p < .000). The regression coefficients for
the independent variables are presented in table 35.
Table 35 The results from the factorial logistic regression: independent variable are source
credibility and the information distribution and the dependent variable is the final decision of the
group.
B

S.E.

Wald

Source credibility

-1,935

,538

12,95

1

.000

Information distribution

-0,997

,521

3,661

1

.056

Df

Sig.

score for
source credibility is significant and the coefficient for information distribution is not
statistically significant; as for the values, they are supporting the same main effects
extracted from the cross-tabulation.
The general regression coefficient is 8-0,606 Wald =7,13 (.008). The

B

2.5.3 Experiment 3
VVe have addressed in the previous 2 experiments the issues of implicit and explicit

knowledge use during group decision-making and the changing of collective
representation when new and critical information is available. One other theoretical
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proposition of our model, used to explain the groupthink model and the escalation of
commitment, was that groups could use previously developed collective
representations to approach similar decision (or more generally cognitive) tasks. We
shall address more closely this issue in the present experiment. In order to accomplish
our purpose, we adapted a decisional situation proposed by Miclea & Cur§eu (2001).
The experimental procedure follows two steps. During each step, the groups have to
address two similar decision situations and the aim of our experiment is to see if the
collective representation developed for the first decision situation is transferred and
used on the second decision situation.
Subjects
N=360 participants were distributed into 120, 3-person groups.

Procedure
The study summed two stages. During the first stage, the groups were requested to

make a decision in a matter of resource allocation. No time limits were imposed in this
situation and we used three types of framing (danger-defense vs. opportunity-gain vs.
problem-solution). On average, the groups have allocated 396 seconds for discussions
during this stage. Different decisional tasks have been used (both the framing and the
informational content were different), but the requests have been identical for all the
three types of problems. After the group had reached the consensus with regard to the
first problem, a second problem was submitted to their attention. This time, all groups
received the same problem, formulated in neutral terms. During the second stage, the
groups were divided into two experimental situations. Some of the groups were
requested to make their decision in three minutes, while the other groups didn't have
a time limit. The time they needed to make the decision was scored during this stage
as well. So in the second phase we used a 3x2 experimental design considering the

framing mode (danger-defense vs. opportunity-gain vs. problem-solution) and time
constraints (with time constraint vs. without time constraint) as independent
variables.

Decision tasks:
Groups had to solve a resource allocation problem. Three dependent variables (DV)
were assessed: external resource allocation and self-involvement (personal effort) in
order to implement a set of measures addressing the framed situation and regret in
the case the proposed measures were not successful. The decision tasks are presented
in appendix 3.

Hypotheses

We argued in the theoretical framework that the factor that influences the
decisional outcome is not the knowledge available to the group, but the way this
knowledge is represented in the group's cognitive system. The cognitive representation
depends on the interadion between the group and the available knowledge. The
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knowledge framing is one of the factors related to the knowledge that can influence
its cognitive representation. Our general prediction is that different framing strategies
used for the same body of knowledge lead to different cognitive representations.
Because the collective representation is reflected in the group performance, we predict
that different framing types lead to different decisional outcomes. So our hypotheses
are:

Hl. When the decision situation is framed as danger-defense, groups will allocate a
higher amount of external resources, personal effort and will regret more the failure of

the proposed measures, compared to groups that received the decision situation
framed as opportunity-gain or problem-solution.
H2. The danger-defense framing effect is maintained for a neutral framed decision
situation performed after the initial framed one, only when the second decision has to
be realized under time constraints.
Results
For the first stage of the study, we were interested in the effect of the framing
variable on the group's final decision. The effect of this variable turned out to be
significant for all the considered variables.
The framing variable has a significant effect on the allocation of external resources
F**(5,2)=5,22 (.007). The Scheffe test for the framing variable reveals significant
differences regarding the allocation of external resources between the groups that
received the situation formulated in terms of danger-defense, and the groups who
received it as problem-solution (MD=13,49**, p< .001). The same test reveals
significant differences between the groups that got the danger-defense formulation
and the ones in the opportunity-gain situation (MD=10,3*, p< .02). If the framing is
made in terms of danger-defense, groups allocate a significantly higher percentage of
resources to implement the experts' solutions than if the framing is made in terms of
opportunity-gain or in terms of problem-solution.
The same variable (framing) has also a significant effect on self-involvement
F**(5,2)=7,16 (.001). With regard to the group's regrets, if the implemented solutions
were to fail, the framing variable has once more a significant effect F*(5,2)-4,31
(.015). The Scheffe test for all dependent variables outlines significant differences
between the groups that received a danger-defense framing on one hand, and the
groups that received the opportunity-gain or problem-solution framing on the other.
With regard to the comparison between groups that received the danger-defense
framing and groups that received the problem-solution framing, the mean difference is
MD=20,54** (p<.004) for self-involvement and MD=25,52** (p<.000) for regret. In
what concerns the comparison between groups that received the danger-defense
framing and the groups that received the opportunity-gain framing, the mean
difference is MD=22,75** (p<.002) for self-involvement, respectively MD=25,73**
(p<.000) for regret. Thus, the groups that received the situation formulated in terms
of danger-defense are determined to spend significantly more personal effort than the
groups in the other framing conditions.
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The groups in the danger-defense condition regret deeper the failure of the
implemented measures than the other two groups. This particular case (regret) of the
dependent variable may owe its results to the fact that the previous two decisions the
subjects made were to invest a greater amount of external resources and to involve
more personal effort in implementing the solutions, in comparison to the other
groups. The fact that the groups in this experimental condition consider that they will
regret more comparatively to the others, may be a consequence of the fact that they
have also invested more than the groups in the other experimental conditions.
In conclusion, with regard to the first stage of the study, the effect of the framing
variable turned out to be significant. There are though some problems related to the
procedure that has been used, especially the fact that the three experimental
conditions had different problems. Theoretically, the results obtained could have been
owed to the given problems, and not to the framing manipulation. Still, we consider
that the manner in which the procedure was drawn in the second part of the study,
and the results analysis exclude this possibility.
In the second part of the study, we were interested in the impact of two variables
on the group's final decision. The first variable was the framing modality for the
decisional situation, and the second time constraints. Just after the groups had
reached the decision for the first stage, they were given a second situation, only this
time, the same problem was given for all groups, and it was formulated in neutral
terms. The groups' decisions had to be made on the same dimensions as in the first
stage.
Table 36 The results of ANOVA for the second phase of the study.
Depend. Variab.\Ind. Variab.
External resource allocation

Time constraint

Framing mode

F**(5,1)=19.17 (.000)

F**(5,2)=6,30 (.002)

Self involvement

F*(5,1)=4,57 (.03)

F**(5,2)=5,86 (.004)

Regret

F**(5,1)=8,66 (.004)

F(5,2)*=4,31 (.015)

With regard to the first dependent variable, the allocation of external resources, the
framing effect is significant, as well as the effect of time constraints and their
interaction. The groups that received a danger-defense framing during the first stage
allocate a higher percentage of resources to solve the neuter situation than the other
two groups. The difference between the groups that initially had the danger-defense
framing and the groups with the opportunity-gain framing is almost significant
according to the Scheffe test (MD=9.377. p<.06) and significant according to the
Tukey test (MD=9.37*, p<.04). Analyzing the data from this perspective, we shall
interpret the difference between the two groups as significant. The groups that made
their decision under time pressure allocate a significantly larger amount of resources
than the groups that decide with no time limits. We explain this result as a
consequence of the still activated representation of the first decisional situation.
According to the model presented in figure 19, the group makes its decision in accord
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to the distributed collective representation that has been formed in relation to the
task. Combining and adjusting the individual representations during the
communication process constitute this collective representation. The group's final
decision reflects this collective and distributed representation. If the two tasks succeed
each other, there is a high probability for the still activated representation, which had
determined the choice of a particular alternative during the previous stage, to
influence the formation of the cognitive representation of the new situation. If the
group decision has to be made under time pressure, the collective representation
activated in the previous stage can no longer be adjusted (in recursive
communicational episodes and by considering all the available knowledge), and
therefore, the group's final decision reflects the representation of the first decisional
situation, that is, the representation of differently framed situations.
The effect of the framing variable is also significant on self-involvement. The groups
that had to decide first in a framing situation of danger-defense are more eager to get
involved by personal effort in implementing the solutions than the groups that had to
decide initially in other framing situations (compared to the problem-solution framing
MD=22,95**, p<.000, and compared to the opportunity-gain framing MD=14,83*,
p<.04). The time constraints effect is also significant with this dependent variable. The
desire to get involved is bigger in groups that decide under time pressure. Similar
results were obtained for the regret variable.
In the case of external resource allocation, the interaction between the two
independent variables has a significant effect F**(5,2)=7,21 (.000) (figure 25a). In the
case of self-involvement the interaction effect is almost significant F(5,2)=3,02 (.05)
(figure 25b), and in the case of regret, the interaction effect is significant F*(5,2)=3,55
(.03) (figure 26). The highest impact of time constraints is identified on the case of the
danger-defense framed situation, followed by the opportunity-gain framed situation.
Compared to the no time constraint situation, under time constraints, the effect of the
framing type is notable only in the case of the danger-defense and the opportunitygain situation. In the case of problem-solution framing type, there is no difference
between the groups that approach the decision under time constraints, and the groups
that have no time pressure for the decision task. These results support the fact that the
individual cognitive system is less sensitive to neutral framed information, and it is
more prepared to process and to respond to negatively and positively framed
situations. This individual tendency is accentuated at the group level through the very
process of forming the collective representation.
The framing effect has received special attention from researchers, especially in
what concerns the impact of the framing on individual decisions. Most researches
admit framing to be a general phenomenon, which determines the decisional output.
Few of them tried though to explain this phenomenon. Most of the studies have
limited themselves to the identification of framing effects in different contexts, by
changing more or less the paradigm proposed by Tversky and Kahneman. Regarding
the explanation of the effect at an individual level, the most plausible approach
is the one considering the role of the activated cognitive representations. This way, the
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model proposed by Gingerenzer et al (1991) considers the framing effect to be the
result of the construction of a mental model of the decisional situation. This model is
structured in the combination of the knowledge describing the decisional situation and
the cognitive representations that are activated from the LTM. According to this model,
the current decision is the result of a comparison made between the data describing
the current situation and the preexistent cognitive representations. A similar model is
the one described by Miclea (1999), which explains the framing effect by embedding
the alternatives in a cognitive schema. According to this approach, the manner in
which the alternatives are presented activates congruent schemata from the LTM,
schemata that lead to a selective processing of the available information and finally to
a decisional bias. Basically, both explicative models are similar in that they consider the
role of cognitive representations in determining the decisional output.
Table 37 Estimated marginal means for the first independent variable (time constraints)

Dependent variable
External resources
Self involvement

Regret
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Std. Error

Time constraints

Mean

Time limit

23.63

2

No time limit

9,48

2,5

Time limit

49,55

3

No time limit

36,58

3,76

Time limit
No time limit

66,42

3,28

48.71

4,11
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Table 38 Estimated marginal means for the second independent variable (framing type)

Dependent variable
External resources

Self involvement

Regret

Framing type
Problem-solution

Mean

Std. Error

9,83

2,62

Opportunity-gain

16,37

2,9

Danger-defence
Problem-solution

23,46

2.8

34,16

3,93

Opportunity-gain

41,26

4,36

Danger-defence
Problem-solution

53,77

4,20

49,22

4,3

Opportunity-gain

55,87

4,76

Danger-defence

67,60

4,59

Similar to these theories approaching the individual decision-making, the framing

effect at the group level can be explained by using the collective representation
argument (detailed in the model presented in section 2.4 of this chapter). The
information describing the decisional situation (in other words the domain of the
decision) determines at an individual level the activation of specific representational
structures. Generally. the manner of formulating the situation determines the
activation of cognitive schemata that are congruent with this formulation. Once
activated, this schemata lead to a selective processing of the available information. The
selective processing consists of the detailed processing of the congruent information,
ignoring the incongruent one and sometimes even producing congruent information
with the activated schema. Given the generality of this phenomenon, it is possible that
all group members present the same bias in processing the information at an
individual level. What shall be presented during the group discussion will therefore be
congruent with the individual representations of the group members. This is the
mechanism that explains the experimental results that identified at the group level the
same general decisional heuristics that were identified at the individual level.
The decisional situation proposed is a modified version used to investigate the
individual decision making proposed by Miclea and Cugeu (2001). In the study realized
at the individual level, the results have proved that the subjects receiving decisional
situations formulated in terms of danger-defense allocate a higher percentage of
external resources and personal effort for the solutions' implementation and regret
deeper the failure of the latter. The individual cognitive system is more sensitive at
information signaling danger. This is a defensive mechanism developed during the
phylogenesis. In order to improve their chances of survival, individuals have developed
cognitive mechanisms that preferentially process information signaling danger. This
aspect is supported by results according to which the allocation of resources and
personal effort is significantly higher for implementing the requested measures if the
situation is formulated in terms of danger, than if the situation has a neutral framing
(Miclea, 1999; Miclea & Cugeu, 2001)
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We consider this framing to be similar with the one in terms of loss, proposed by
Tversky and Kahneman. Both of them describe negative situations presented as
danger. The analysis of the decisional situation used by Tversky and Kahneman
supports this affirmation. They create a general framing of danger: "Imagine that US is
preparing for the outbreak of an unusual Asian disease". By presenting the situation in
this negative manner a congruent cognitive schema is activated and implicitly a
defensive attitude is adopted. What happens though at the group level? What is the
reason why these heuristics and biases are kept and, according to some authors, even
amplified at the group level7
Our answer to these questions concerns the structuring of the group's collective
representation. The collective representation cannot be reduced to the sum of
individual representations. These ones are adjusted during the interactions between
the group members. The process of structuring the collective representation is, as we
have already described it, a dynamic process.
The collective representations in discussion are not inflexible though. As the results

of the third experiment prove, if the group does not have to make the decision under
time pressure, the impact of the initial framing disappears. The information that
differentiates the two decisional situations is more thoroughly discussed, and hence
the collective representation about the decisional situation is restructured. By
restructuring the representation, the group will finally reach a different decision. If we
compare the estimations made about the second decisional situation by the three
groups that had initially three different framings, and if there is no time limit for these
estimations, these will not substantially differ. In other words, groups confronted with
the same problem domain succeed in time and as a result of repeated discussions in
reaching a similar representation of the situation and implicitly in deciding in a similar
manner. It is obvious thus, the effect of a once activated representation on a
subsequent decision that had to be made under time pressure. During the first stages
of the group discussion, the representation of the old situation is still activated and it
biases the adequate representation of the new situation. If the group is forced to reach
the consensus during this stage, the group's final decision will not reflect the
situation's analysis, but a remaining representation of the previous situation.

2.5.4 Experiment 4
The purpose of the last experiment presented in this section is to provide a more
detailed insight on the impact of framing effect on group decision-making. As we have
already argued, the way in which information is framed influences its cognitive
representation. Basically, the prediction of our model is that the same body of
knowledge framed differently can lead to the development of different collective
representations according to the framing manner. We argued in experiment 3 that the
information framed as danger is the one groups are more sensitive to. In the present
experiment we are addressing this issue more deeply. We designed an experimental
task in which two groups receive the same body of knowledge framed differently. One
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of the groups received first a danger framing while the other group received no
framing (the situation was framed in a neutral way). The groups were asked to interact
in pairs in a negotiation exercise, after carefully considering the available information.
Our prediction was that the collective representation developed by the two groups
from each pair would differ. Consequently, their performance in the negotiation game
will differ, too.
Subjects
The participants, 90 undergraduates, were distributed in 30 groups. They were told
they would participate in a negotiation exercise. Because we videotaped the meetings,
we also asked for their agreement regarding this aspect. Only one group did not agree
to be filmed. In this case we made notes about the strategy declared by the groups
and also during the negotiations.

Procedure
In this study we investigated the way the framing effect affects group decisions
during negotiation situations. In order to fulfill this task, the groups that participated
to the experiment were organized in 15 pairs. At the beginning of the experimental
session, some general information about the negotiation game was given to both
groups from each pair. They were told that they would participate in a negotiation
game and each of them received the rules of the game on an A4 format paper. They
were supposed to read attentively the rules and to develop a strategy of approaching
the situation. There was no time constraint in developing their strategy, so that it took
between 1 to 21/2 hours to fulfill this task. The next step was the real negotiation.
The game is an adapted version of the "disarmament exercise" developed by
Berkowitz and Hornstein (1975) and revised by Lewiki, Saunders and Minton (1999).
One of the groups involved in the game received the game information framed as
danger-defense, while the other group received the information with a neutral frame.
The negotiation game was organized in 2 stages. Each round consisted of 7 steps
of 3 minutes' length, during which the groups had to make decisions about the
activation of their "weapons". There was a 30-second gap between the steps, during
which the groups could call for negotiation or could declare an attack. Throughout the
negotiation game, the groups noted their decisions at the end of each step. The
experimenter played a mediating role during the negotiations between groups.
Each group could gain a certain number of points based on its own decision and
the other team's decision. For each group, the maximum gain could be obtained when
the group had the highest number of activated weapons compared to the other group
and declared attack. The most certain gain could be obtained if no team declared
attack and if at the end of the 7 steps they had no weapons activated. After the 7
steps, the groups received feedback from the experimenter regarding their gained
points. Then they had the opportunity to revise their strategy for the next sequence of
the game, and in average they spent 30 to 60 minutes to reconsider their position.
After that the negotiation game repeated under the same specified rules.
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The experimenter was informed about the kind of strategy the groups are going to
use in both stages. The group decision-making was realized under time constraints.
Each group had 3 minutes to decide about the activation of their weapons during each
step of the game. The detailed description of the decision situation is presented in
appendix 4.

Hypothesis
The groups that receive the game information framed as danger-defense will adopt
a more defensive strategy (gain fewer points, declare attacks less frequently and call
for more negotiations) than the groups that receive no framing for the game situation.
Results and discussions
The summary of the results is presented in table 39. As the results show, the groups
that received no framing for the game situation gained a significantly higher number
of points than the other groups. The difference between the 2 samples is lower in the
second round. The groups that received the framed situation declared only 2 attacks in
each of the game rounds while the groups which received no framing, declared 9 and
respectively 10 attacks during the game.
Table 39 The results for the two rounds of the negotiation game
Round

Round

Group

1

Danger-defence framing
No framing

Round 2

Danger-defence framing
No framing

Mean
(points)
4,96
10,94
6,37
8,74

Number of
attacks

2
9
2
10

Number

of negotiations

required
11
2
2
2

Analyzing these results we conclude that the groups, which received the framed
situation, developed a more defensive strategy compared to the other groups. This
conclusion is also supported by the analysis of the declared strategies of the groups.
From the 15 groups that received the framed situation, 12 mentioned the frame in
their strategy, e.g. " We are a small country, so we have to persuade them to
collaborate in order to keep our independence". Also 5 of these groups explicitly used
the framing during negotiations. We explain these results by the fact that the 2
categories of groups developed different cognitive representations of the decision
space. Basically, the decision space was similar to both groups. The difference
consisted only in the fact that half of the groups received the information that they are
a small country that only recently gained its independence and they are put into the
situation to confront another group that represent a big and powerful country. Except
these mentions, all teams received the same information. In their text was explicitly
stated that all groups have the same number of weapons, have the same rules and the
same rights during negotiations. Thus, even if the decision space was similar,
the group decision differed according to the cognitive representation the group has
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formed. This collective representation was slightly modified after the first round of the
game. From the groups that received the framing, only 3 have modified their strategy
for the second round. From the groups that received no framing, 10 modified their
strategy for the second round. At the end of the second round, the difference between
the 2 kinds of groups was lower than in the first round (figure 27). Also, the number of
negotiations required by the groups which received the framing decreased from 11 in
the first round to 2 in the second round while the number of negotiations required by
the groups with no framing remained the same (two negotiations for both rounds).
Each group forms a collective representation about the decision space according to
the way the decision situation is framed. Once a first generic representation about the
decision situation is formed, the information processing is further influenced by this
representation. For example, according to the representation the groups already have,
they ignore the information that made obvious the equality between teams (the equal
number of weapons, the same rules, the same rights). In exchange, the groups
developed during negotiations the strategy of persuading other groups not to attack.
We notice that all groups, which received the framed situation, mentioned this
strategy during the preliminary discussion with experimenter.
We can conclude that the theory of selectivity of information processing due to an
activated cognitive representation (cognitive schemata) is also valid for groups. The
feedback received by the groups regarding their total gain helped them reconsider
their initial representation and to process more deeply the game information. This is
proved by the fact that groups raised their gain from 4.96 to 6.37 in the second round.
Also the fact that groups receiving the framed situation changed their collective
representation after receiving feedback and adopted a less defensive strategy is
demonstrated by the fact that they increased significantly during the second round
their number of activated weapons.

2.6 CONCLUSIONS
As we have already argued in the first chapter of this paper, groups can create and

use different forms of cognitive representations. We consider the collective
representation concept to be important in the small group research because of several
reasons:

• It can help us explain the performance differences that exist between groups
while performing cognitive tasks (one of them is decision-making);
• It can help us integrate in a unitary approach the different and sometimes
divergent results of the scientific research;
• It can help us explain the development of the group's identity;
• It offers us a rich ground for developing effective tools for team training.
We addressed some of these issues in our paper and searched some empirical
support for our assumptions. From a scientific point of view, our theoretical model
creates a rich ground for experimental and applied research.
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The reality we live in

neither simple, nor easy to understand. It has many facets
organized on many complex levels. For the cognitive systems (be it individuals or
groups) to adapt to such a complex reality a multilevel organization is needed. We see
in the multilevel analysis of groups as cognitive systems a comprehensive tool for
understanding the way groups process information in order to adapt and evolve over
time. Even if the need to understand the way groups are processing the available
information is widely recognized (Hinsz, Tindale & Vollrath, 1997; Moreland, 2000), no
attempt was made to analyze the group from a multilevel perspective. No clear
distinction was made between the knowledge the groups operate with and their
subsequent representations. Even if the crucial role of cognitive representations for
individual decision-making was signaled (Hastie, 2001) and even approached in a
theoretical (Miclea, 2001) and empirical way (Gingerenzer, 1991; Boland, Singh,
Salipante, Aram, Fay & Kanawattanachai, 2001), only the shared mental model tried to
extend this approach for the group level. Although the shared mental model gained
attention during the last decades, no model provided a clear description of the way
groups create and use collective representations. The analysis of this model and a
description of its limits are presented in the first chapter of our paper.
In our approach we regard the collective cognitive representation as a result of
group interaction. The group members activate and transmit to each other their own
cognitive representations. Through the communication mode, these individual
representations are dynamically changed until a stable state is reached. Once the
group reached consensus, the collective cognitive representation is stable. The way
group further processes the available information is according to these new-formed
cognitive representations. In fact, the collective representations guide as general
heuristics the group information processing. The way groups form and use collective
representations is determined by some factors, some of them associated to the group
(communication structure and communication medium, group structure, norms and
roles as well as group member's expertise), some of them related to knowledge (type
of knowledge, the source credibility from which the knowledge is received) and some
external factors (time constraints, organizational context).
The collective representation is in our opinion the intermediary link between the
decision space (knowledge) and the collective decision. The failure of normative
theories in finding general mathematical models in order to describe and formalize the
group decision processes is mainly due to the fact that these theories are addressing
only one level of analysis (the computational level). The failure of descriptive theories
to find out a general model for decision-making relies in our opinion in their obvious
descriptive character. It is obvious that even if some explicative theories have been
proposed (see the escalation of commitment or group polarization) these approaches
are also mainly descriptive. Basically, the descriptive theories of group decision-making
meet only two of the three main characteristics of a good scientific theory: they allow
an accurate description of the phenomenon and in some cases prediction. but do not
really explain group decision processes. We believe that in order to understand why
is
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some groups are repeatedly failing to reach good decisions while others excel in doing
so, we have to consider how groups form and use collective representations.
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CONCLUSIONS
„Science is built up of facts, as a house is built of stones; but an accumulation of
facts is no more a science than a heap of stones is a house."
Henri Poincare

„A theory has only the alternative of being right or wrong. A model has
possibility - it may be right but irrelevant."

a

third

Manfred Eigen
Science philosophers agreed upon one general purpose of science: to improve the
quality of life through a logical understanding of facts. Scientific theories are the bases

for this logical understanding of the world. Natural sciences, especially physics, have
always searched for the unique and general theory, which could explain the world and
the universe. For now this theory is only a utopia.
Nevertheless, any scientific progress is due to a deeper understanding of the
studied facts. As long as there is no agreement between the theories trying to explain
those facts, and as long as the existing local models use different concepts to describe
the same reality, no progress is possible. Those disagreements can lead to crisis
situations in the scientific research field. The paradigmatic change represents one way
of solving these disagreements (Kuhn, 1969).
Being one of the youngest sciences, psychology has definitely gone through several
such periods of paradigmatic crisis. The development of the cognitive paradigm was
such a moment of change, when new and comprehensive theories were proposed,
aiming at enriching and completing the already existent knowledge about the
functioning of the human cognitive system.
During the last years, the group decision-making has received particular attention
both from Organizational and Social Psychology. The interest for the collective decision
process is though certainly older and has a pragmatic determinism. The first
approaches of collective decision came from the field of economy and have been
initiated in order to discover the optimal strategies that would lead groups to make
the best decision in a given situation. The weight of group decisions in the dynamics of
modern organizations increases each day. Hence, the need to train groups for decisionmaking is absolutely motivated. The approaches rooted in economy are based on the
development of formal models of group decision-making that would allow the
implementation of the decisional parameters in an algorithm. This algorithm would
offer the optimal decision for the given situation. But the normative character of these
models does limit their very applicability. Decisional groups are social systems that
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process information in an imperfect manner. It is thus impossible for such formal
algorithms to be implemented in social-cognitive systems which function based on
principles that are sometimes inaccessible to mathematical modeling. This is what
justifies the need to study these social-cognitive systems and, only after having
discovered their dynamics, of developing effective training strategies in order to
correct the errors they generate in decisional acts. The theoretical type of approach we
presented before, implicitly aims at creating a perfect decisional group. The question
rising naturally at this point is whether such a perfect decisional group is plausible and
attainable. Analyzing the results from the field literature with regard to the dynamics
of decisional groups on one hand, and the constraints imposed to a perfect decision
on the other hand, we consider that such a desiderate is neither plausible nor

attainable.

with respect,to the dynamics and
formal
the
first
of
functioning
groups support in
place the conclusion that these are far
too complex to be formally modeled, and second, that is difficult to judge the perfect
decision, especially because of the complexity of strategic decisions that are attributed
to formal groups. We shall address both these arguments in turn.
A brief presentation of the most important theoretical approaches of the collective
decision process appears in the second chapter of this paper. Two categories are clearly
identifiable out of the descriptive models. The first category includes the approaches
that propose formal models for the collective decision. These approaches (the
information sampling model and the social decision scheme model) have also been
supported by computational simulations. The second category includes the models
that have approached the collective decision process from an eminently descriptive
perspective: the groupthink model, the cognitive level heuristics model, the group
polarization model and the escalation of commitment model. The models in the first
category have proposed formal algorithms that have even taken the form of
computational simulations, but their starting point was a simplified approach of
collective decision. For example, the information sampling model starts from the
assumption that all the group members remember the information equally and that
each of them has an equal contribution to the group debates. But such assumptions
are not always met in real decisional situations. The models in the second category
address some specific situations, too, which means that implicitly or explicitly, both
model categories address only particular situations of the collective decision.
With respect to the quality of the decisional result, most studies specify the fact
that decisional situations met in real organizations, especially strategic decisions have a
high level of complexity. Therefore, a definition of the perfect or optimal decisional act
remains only a desideratum. One can determine in certain situations the optimal
decision, starting from the information that is available at that point. But the political,
economic and legal environment in which the organization exists is complex, dynamic
and often unpredictable. Hence, in these circumstances, the optimal decision is
nothing more than a desideratum.
The results offered by the field literature
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In conclusion, one can detect in the field literature a large number of models with
local validity, addressing clearly circumscribed situations, quite often using different
concepts, and resorting to different theoretical assumptions in order to describe these
situations. But if we think about real organizations, one can all the more imperatively
identify the actual need for methods capable of optimizing the decisional strategies
used by formal groups. It is so because there are no theoretical models in reality to
explain the performance of formal groups in decisional situations.
Any attempt of approaching collective decision, which claims to be grounded, must
address at least two sets of constraints. The conceptual and methodological diversity
that is met in the field literature is the first one, while the other one refers to the
empirical constraints imposed by the functioning circumstances of real organizations.
One of the viable solutions, which could satisfy the first set of constraints, is to develop
a unified theory for the cognitive functioning of formal groups. We consider this
solution as viable after having analyzed the impact of the developing cognitive
architectures on the researches on the human cognitive system. The question is
whether the developing of such integrated cognitive models will permit to satisfy the
second set of constraints, which refer to the empirical needs, dictated by the presentday organizations.
We shall try to answer these questions in this final chapter of our book.
We started our research from a number of questions and simple observations. The
organizational experience of each one of us leads frequently to situations in which we
call for formal groups to make decisions or solve problems. The simple and obvious
observation is that formal groups perform a number of cognitive tasks, which means
that they transform a number of input information into outcomes. Implicitly, the
formal group can be seen as a physical entity, which process information. In other
words, the group itself can be considered a cognitive system. We consider this is where
simplicity ends! We shall, as it follows, synthetically present the strategy we used to
concretize this approach of the group as a cognitive system.
We have chosen the development of a cognitive architecture as a means of
approaching formal groups as cognitive systems. The first purpose of this architecture
is the conceptual integration of the theoretical approaches that have addressed
information processing within formal groups. As we have already mentioned, the
conceptual and methodological diversity is one of the greatest problems of the
theories developed in the field of problem solving and colleaive decision. Concepts as

teamwork, task-work, shared mental model, distributed information and group
polarization are used to describe different aspects of the decisional groups
fundioning. In order to succeed in the conceptual integration, we started from a
multilevel analysis of groups with regard to different cognitive tasks. As a result of the
knowledge level analysis, we concluded that groups can use explicit and implicit
knowledge in performing various cognitive tasks. As a result of the representational
level analysis, we concluded that formal groups develop, store and use different types
of cognitive representations. Hence, the novelty of our approach lays in the exact faa
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that we address the collective representations the group can develop and use in order
to perform various cognitive tasks.
In the cognitive architecture, we describe the group functioning as a cognitive
system by integrating the functioning of three subsystems: the selection subsystem,
the memory subsystem and the communication subsystem. The group selects a part of
the available information, represents it in a specific manner, and transforms these
representations, transmitting this transformation to the outside as specific outputs. We
consider the communication subsystem to have a crucial impact on the manner in
which a group forms a certain representation of knowledge and transforms these
cognitive representations into outputs.
The central characteristic of the collective representations the formal groups form
and use is that they are distributed across the group members. Because of this
distributed character, the communication relations and the interactions among the
group members in general have a determinant role in forming and transforming these
representations. The group can form and store in a distributed manner representations
like: conceptual networks, cognitive schemata, narrative representations, artifacts and
production rules. These representations are transformed by means of processes such
as: accumulation, interaction, examination, accommodation (Gibson, 2001) or
internalization, externalization, socialization and combination (Nonaka & Takeuchi,
1995). Generically, the approach of the group as a cognitive system is a socio-cognitive
one. The social interaction processes that are developed within the group determine
the manner in which the group represents knowledge and transforms these
representations into specific outputs. Up to this point of our paper we have realized an

integration of previous researches through the conceptual apparatus of cognitive
psychology. But is this type of integration and particularly the representational
approach of formal groups a viable and plausible approach? We answered this
question in the last sections of the first chapter. We supported through a number of
empirical results the theoretical proposition that the group can develop, store and use
narrative representations and collective conceptual networks.
In order to study the conceptual networks developed by the groups we used a
modified variant of the card-sorting task for conceptual mapping. We modified this
technique in order to embed the interaction between the group members. Thus the
cognitive map (the conceptual network) we obtained is the result of an interaction
process among the group members. Each group member has the possibility to
contribute to the developing of the conceptual map according to his own cognitive
representations. The conceptual network obtained is the result of a collective process.
Because it results from the consensus reached by the group members, it is illustrative
for the manner in which the group as an entity (or system) represents conceptual
knowledge. If this type of knowledge representation is really plausible, then the
relations established by the group between concepts must be reflected in the group's
collective behavior. We have tested this request by asking the groups to establish the
relation between two proximal concepts on the map, respectively between two distal
ones. The results obviously prove the fact that the necessary time for the group to
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establish the relation between the two proximal concepts is significantly shorter than
for the two distal ones. On the other hand, if propositional representations are a
plausible manner for the group to represent conceptual knowledge, it follows that the
conceptual network must be relatively stable in time. By evaluating the cognitive maps
realized by 10 groups after a 6-month period, we proved that the profound conceptual
structure of the map (the position of the concepts in a conceptual cluster, the number
of relations and the number of connections established by the group between the
map's concepts) remains relatively the same over time. Only the surface structure of
the cognitive map, that is, the topographical position of the concepts on the map
changed in time. The results support the fact that the profound structure of the
conceptual network is stable over time. On the other hand, if conceptual networks are
plausible ways of representing the group's conceptual knowledge, then they must
have, as we have already stated, an explanatory value for the group's general
performance. Using as independent variables two indicators of the complexity of the
conceptual networks realized by groups (map diversity and map connectivity), and as a
dependent variable the group's general performance, we proved that the complexity of
the conceptual networks is an accurate predictor of the group's general performance

in a cognitive task.
With regard to narrative representations, we proved that narratives are plausible
ways for formal groups to represent knowledge about their own identity. In order to
make the general evaluation of the knowledge with reference to the group identity, we
used the concept of teamwork. We developed in the first chapter two alternative
modalities to evaluate the concept of teamwork. On one hand, we followed the
classical method to aggregate individual results and we made for this purpose a
questionnaire (GAQ). On the other hand, we used the evaluation of the construct
through the group debate (GDM). We compared the two methods with respect to
their predictive validity for the group's general performance. We realized this
comparison starting from the idea that knowledge representation at the group level is
a collective attribute. Hence, our hypothesis was that by evaluating the teamwork
concept through a method that involves the direct interaction of all group members,
we should obtain a more representative result as far as the group's performance is
concerned. The regression analyses performed in the first experimental section of the
first chapter support this hypothesis. We later analyzed as well the manner in which
this knowledge referring to the group's identity and functioning is represented in the
group's cognitive system. We used the narratives identified in 23 group interviews in
order to predict the evaluation of the teamwork construct obtained from the group
debate. The results prove the fact that by combining the narratives with the highest
predictive value, we obtained a set of predictors that cover 68.7% from the total
variance of the teamwork construct.
In conclusion, the empirical results, synthetically presented above, prove the fact
that conceptual networks and narrative representations are plausible ways of
representing knowledge in the group's cognitive system.
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We evaluated in the studies presented in the first chapter the dependent variables
on two distinct dimensions. First of all, we evaluated the dependent variables during
the realization of the conceptual task. Second, we evaluated the general performance
of the group in performing a more general cognitive task, namely the research project.
The two tasks are obviously not completely independent. The concepts have been
extracted from the contents of the research project. Regardless of that, the two
dimensions on which we evaluated the dependent variables are distinct in our opinion.
We have proved the fact that the impact of the group characteristics (size, composition
and total amount of time spent together by the group members) on the group's
general performance is mediated on one hand by the complexity of the conceptual
network (the complexity of the cognitive representation the group operates with), and,
on the other hand, by the general evaluation of the teamwork construct. The structural
characteristics of the group determine the quality of teamwork and the quality of the
interactions between the group members, which in turn are reflected in the manner of
knowledge representation in the group's cognitive system. These regression studies
and the evaluation of the group's general performance in relation to independent
variables such as the quality of teamwork and the complexity of the cognitive
representations the group is developing offer us but a general image on the
particularities of group informational processing.
In order to understand more accurately the dynamics of informational processing in
a specific task, we videotaped the group interactions during the conceptual mapping
task. This evaluation allowed us to extract a number of information referring to
memory interference at group level. The concept of memory interference is studied in
individual cognitive systems in relation to the performance in various cognitive tasks.
The memory interference has a negative connotation mainly for the individual
cognitive system. The more pronounced it is, the poorer the cognitive performance and
especially the speed of task accomplishment. We extended the same memory
interference indicator (the time needed for task accomplishment) to groups. In this
case, though, the time needed for task accomplishment is not associated with a poorer
performance. In order to eliminate alternative explanations, we also evaluated the
number of distinct issues discussed by the group during the conceptual mapping
technique. The high correlation between the number of themes discussed by the group
and the time needed to perform the task prove the fact that the time the group needs
to perform a cognitive task is indeed an accurate indicator of memory interference.
When discussing the relation between memory interference at group level and its
performance in a cognitive task, we advanced the speculation that it might be possible
for the way of solving this interference to be the variable that influences group
performance. If we refer to the predictions the groupthink model makes, we find it
possible that for those groups that solve through conformity the memory interference,
the performance to be also poor. This speculation though, as well as the precise
relation between memory interference and performance at the group level must
constitute the subject for more thorough evaluations.
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In conclusion, the empirical proofs presented in the first chapter support the fact
that the group as a whole can represent knowledge in a propositional and narrative
form. Clearly, the manner in which the group structures these representations is
context specific and context determinated. As we shall mention in the section
dedicated to future directions in research, we find that it is important to specify how
the context in which the group operates influences the collective cognitive
representations it develops.
We realized in the second chapter of this paper an integrative analysis of the
theories about group decision. We extended to the particular situation of group
decision the modality of multilevel analysis of the cognitive system we have proposed
in the first chapter as a general frame of data integration in order to structure the
cognitive architecture. The multilevel analysis of groups as decision-making agents has
been the basis for the integration of the otherwise different theoretical approaches
that have been proposed for the study of collective decision. Particularizing the
concept of collective representation proposed in the first chapter to the situation of
collective decision, we have elaborated an integrative model of decision in formal
groups. Synthetically, the assumptions of this model can be exposed in the following
form:

Each group member develops a personal cognitive representation by interacting
with the decisional space. The behavior of each group member is determined by the
cognitive representations he structures about the decisional situation, the interaction
with the other group members and the general context the group operates in. The

behavior of each group member becomes a social stimulus for the other group
members, stimulus that will be integrated to the individual collective representations.
The interaction between the individual representations is a dynamic process grounding

the development of the distributed collective representations. The alternative the
group will chose reflects the manner in which the group as a whole represents the
decisional situation.
Basically, the assumptions of the integrated model of group decision are nothing
but an extension of the central assumptions of the cognitive architecture proposed in
the first chapter. The issue we tried to give a solution for in the second chapter of this
paper is whether such a model, inspired by the cognitive architecture, can be
empirically supported. Experiments 2,3 and 4, proposed in the second chapter, offer
empirical support for this model.
We have also addressed in the second chapter of this paper another issue that has
been ignored by the contemporary theories, namely the issue of using implicit
know/edge in the collective decisional act. As we have mentioned, many researchers
admit the fact that formal groups can use both explicit and implicit knowledge, but
none of the present theories addresses directly the issue of implicit knowledge.
The experimental design and the procedure we used in the first experiment allowed
us to identify some particularities of using implicit knowledge in the group decision.
The results prove that if the group members communicate in a virtual manner, the use
of implicit knowledge is poorer than the use of explicit knowledge. Another
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independent variable used in the experiment was time constraint. We used this variable
just for surprising the dynamic of forming and using the collective representation.
Thus, the results of the first experiment prove that if the group must decide under time
pressure and group members communicate in face-to-face relations, the collective
representation will reflect mainly the shared implicit knowledge. If the group decision
does not have to be made under time pressure, during the final stages of the
interaction the group also incorporates in its collective representation the explicit
knowledge hold by its members as well. The results can be elegantly interpreted by
means of the general model we presented. When group members interact with the
decisional space, the first representations that are activated at an individual level are
those, which refer to the negative stereotype. If the group members interact face-toface, these representations mark the communicational behavior of the group
members. Because the representations are shared, the first formed collective
representation will be based on the implicit stereotyped representations of the group
members (aspect supported by the analysis of the early sequences of the group
debate). If the decision is made under time pressure, this first stereotyped
representation will not be significantly changed and the group will decide
consequently, choosing the alternative that is supported by the implicit knowledge. If
though the group has enough time resources, the initial representation is restructured
and takes into consideration explicit knowledge as well. In computer-mediated
interactions, the low potential of this communication environment to transmit
nonverbal indicators (in which one can often read the implicit knowledge of the group
members) will make implicit stereotype knowledge to be underused in this
communicational environment. Hence the first experiment proves that it is not enough
to only consider the group's explicit knowledge, but that we must also analyze the
manner in which the group represents and uses implicit knowledge.
The second experimental study addresses the relation between knowledge and
representations. The hypothesis we started from in realizing this experiment was that
groups, as well as individuals, use a number of representational heuristics. One of
these heuristics is the analysis of the credibility of the source issuing the information.
The information that comes from highly credible sources is easier incorporated in
cognitive representations. With groups, the information coming from credible sources
is filtered and preferentially processed, based on the personal heuristics of the group
members. Another independent variable used in the experiment, was the degree of
critical information distribution across the group members. Our results support the
thesis of Stasser and Titus, according to which the shared information has a higher
probability to be discussed, but they support this thesis only for the particular situation
in which the critical information comes from a low-credible or neutral source. The
experiment also underlines the role played by the valence attributed to an
informational content in determining the impact of that information on the group's
final decision. The fact that it is not the information itself that is reflected in the
group's final decision, but the manner in which the group members form together a
collective representation of it, is thus introduced. The individual behavior within group
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settings is determined by the cognitive representations of each member. This results
from the analysis of the contents discussed by the group members. When the critical
information comes from a low-credible source, it is reminded in the group debate, but
the manner in which it is discussed is concordant to the individual representations of
the group members. The collective representation will hence reflect the valence each
group member attributes to the information he holds. Implicitly, the collective
representation will reflect the manner in which the individual representations of the
group members are combined in the communication relations.
The core result of the third study is that groups with similar structural
characteristics represent differently the same decisional situation depending on the
collective representations that were previously structured for similar decisional
situations. We also considered in this study the impact of time constraints on group
decision. The results obtained are similar to the ones in the first experiment. If the
group has enough time resources to make the decision, the collective representations
formed and activated first are restructured based on the knowledge exposed during
the different stages of the group debate.
The last study we proposed offers a more detailed perspective on how the framing
of some knowledge influences the collective representation the decisional group
builds.
We started our paper from some general questions we mentioned in the
introduction. Through its progress, the paper offered detailed answers for these
questions. It is now the time to synthetically recapitulate these answers.
First of all, formal groups select the relevant information for performing the task,
they structure collective representations by means of the social interactions established
among its members, they store these representations in a distributed manner and use
them according to the task's requirements and context particularities so as to be able
to perform various cognitive tasks. Hence, the invariable sequences in base of which
formal groups process information are the information selection, the distributed
structuring of the representations and the transformation of the collective
representations. In what concerns the information selection at the group level, it
depends on a number of factors related to task particularities (complexity, familiarity,
severity), but also on the existence of activated cognitive representations. The
activation of cognitive schemata determines the selection and preferential processing
at the group level of the information that is congruent with these schemata (see
experiments 3 and 4 in the second chapter). The collective representation is formed
through the dynamic combination of individual representations, during the
communication process established among the group members. The moment in which
the group reaches a consensus is an indicator of the fact that this distributed
representation is stabilized. Finally, the group provides a specific result in cognitive
tasks. by transforming these representations. The transformation of representations is
also a dynamic process that can be determined by other processes such as
socialization, externalization, combining and internalization, according to the
approach proposed by Nonaka (1994) and Nonaka & Takeuchi (1995) or by processes
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such as interaction, examination and accommodation, according to the approach
proposed by Gibson (2001). The group's performance is determined by the manner in
which these distributed representations are structured and transformed at the group
level.

The second question we address refers to the possibility of integrating previous
researches through the cognitive architecture we propose. The architecture and the

general model of group decision permit the integration of previous theories and
models. The assumptions of the shared mental model, one of the main cognitive
approaches proposed for the study of formal groups, can be explained by means of
the cognitive architecture we propose. By analyzing the theoretical assumptions of the
architecture for the situation in which the group members share a common
understanding of task particularities and teamwork, we deduce that consensus, and
implicitly the stabilization of the collective representation is achieved much faster.
According to the model we propose, if the group members have mainly the same
representation regarding a situation, their behaviors will not be fundamentally
different. That means that the individual behavior of the group members brings
nothing new to restructure the individual representations and that the process of
integrating these representations in a collective one ends rapidly, without conflicts,
sometimes without debates. The prediction based on the model we propose is hence
in concordance with the prediction made by the shared mental model. In addition to
that, we bring a more thorough perspective on the manner in which the group as a
whole structures a cognitive representation. With respect to the predictions made by
the transactive memory model, these are also in agreement with the predictions based
on the cognitive architecture we propose. The transactive memory model is developed

as a result of the direct interactions between the group members and is reflected in a
superior group performance. The performance doesn't refer though to the rapidity
with which the group reaches the consensus. The same predictions can be extracted
from the cognitive architecture we propose. The difference is that we specify the
manner in which the interaction between the group members influences the
structuring of the cognitive representation. In the 4 h section of the empirical studies
proposed in the first chapter we have proved that the total duration of the interactions
between the group members influence positively both the complexity of the
conceptual network structured at group level and the general performance of the
group. Related to the general model proposed by Hinsz, Tindale and Volrath (1997),
the predictions of the model we propose are more accurate (we bring empirical
arguments to support them), we specify the manner in which the group represents
knowledge and transforms these representations, and, last but not least, we are
conducted by the rigors imposed in cognitive sciences for developing cognitive
architectures. In conclusion, the cognitive architecture we propose does a real
unification of the general theories developed regarding the informational processing
within formal groups.
The third question refers to the plausibility and validity of the representational
approach we propose for the study of formal groups. On the one hand, during the first
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chapter we have proved that propositional and narrative representations are plausible
ways of representing knowledge at group level. Even more, we have proved that the
conceptual networks are relatively stable in time and have explicative power for the
group performance. On the other hand, we have proved during the second chapter
that the group's decisional results depend rather on the manner in which it represents
knowledge, than on the decisional space itself. Hence, a representational approach of
formal groups is not only plausible, but also desirable, because of its explicative
valences.

Another question was referring to the possibility of developing local models,
starting from the proposed architecture. By approaching the issue of group decision in
a cognitive manner, we have proved that developing such a model is plausible and can
be empirically supported. The proposed model has in addition to the quality of using a
general conceptual apparatus (an important purpose of any scientific approach), the
quality of integrating and explaining the local models of the collective decision that
have been previously developed. The last question we addressed was referring to the
scientific and empirical value of developing a cognitive architecture for formal groups
and a general model of collective decision. We shall extensively answer this question in
the following section of the present chapter.

Applications and implications
We shall treat the relevance of our paper on two dimensions: first of all, the
scientific relevance and contributions of this paper to the fundamental research on
formal groups, and second, the applicative relevance of the approach we propose.
Even if we consider that the main relevance of our thesis is for fundamental research,
we shall begin this section by considering the possible practical applications of our
results.
The teamwork evaluation methods we have developed and extensively presented in
the first chapter have a direct and clear applicative value. GAQ was developed after an
extensive analysis of the literature on teamwork. Even if the teamwork evaluation
through the GDM has a higher predictive value for groups' performance, GAQ can still
be used in situations where the evaluation of teamwork through GDM is not possible.

Another technique that can be used in real life situations is the conceptual mapping
technique. The manner in which we have modified the technique allows the evaluation
of the conceptual map developed at the group level. This technique has proved to be a
good diagnostic tool for evaluating the formal group colleaive representation. Further
on, the results obtained from the conceptual mapping technique can be used in
developing effective team training strategies.
One major area in which our thesis can have important applications is team
training. By providing the background for the identification of the collective
representations formal groups can use in a certain situation, the proposed theoretical
framework turns into a powerful diagnostic tool. We have proved that by considering
the collective representation, any local model that can be developed gains explanatory
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power. By properly explaining the formal group success or failure in a given situation,
such a model can be the starting point for the development of effective team training
strategies. In fact, we consider that any diagnostic approach of formal groups has to
start from a model with explanatory valences. The modern models of formal group
diagnosis (Harrison & Shirom, 1999) recognize the need for an integrated theoretical
approach to guide the diagnostic procedures. Also, a theoretical framework is needed
for the integration of the data resulting from the formal group diagnosis procedures.
The principal tool for designing effective diagnostic strategies is a good explanatory
theory. We see the main practical application of our thesis in this particular area.
By proposing a cognitive architecture, we realize a unitary approach and integration
of previous theories. As Newell (1990) mentioned, unification is the main purpose of
science. Formal groups perform cognitive tasks in a unitary and specific manner, and
therefore a unitary understanding of the dynamics of formal groups during performing
a cognitive task is necessary. This unitary understanding is achieved by the cognitive
architecture we propose. Beyond the fact that the present paper proposes a number of
answers to some questions referring to the manner in which formal groups process
information, it also rises a number of questions that await for their own answers.
Another purpose of science is that of identifying problems, not only solving clearstructured ones. Identifying and formulating new problems is the key of scientific
evolution. We shall mention next a number of problems identified by the approach of

groups as cognitive systems.
The collective representation has a distributed character. We recognized the
memory interference at the group level as the number of themes that can be identified
during group discussions while performing a cognitive task. Starting from the
observation that each group member has the possibility to contribute to the
discussion, we related the memory interference on one hand to the group size and on
the other to the group composition. The effect of the two structural characteristics of
the group has turned out to be significant. Memory interference is higher in
heterogeneous groups than in homogenous ones, and in larger groups compared to
smaller ones. The distributed perspective of the cognitive representation at group level
is hence plausible. The results we obtained raise another problem, too. What is the
relevance of the communication network established among group members for
solving the memory interference? A plausible hypothesis would be that in centralized
networks, the interference is solved faster in comparison to decentralized ones. As we
have argued in the first chapter, in the section about the communication subsystem,
the communication structure follows the function communication must have.
Implicitly, the communication network is related to the type of task the group
performs. As Brown and Miller (2000) mentioned, the more complex the task the
group must perform, the more decentralized the communication network. It is possible
for the manner of solving the memory interference at the group level to be also
influenced by task particularities. Another research direction, which results from the
approach of groups as cognitive systems, is that of clarifying the relation between the
communication structure and the memory interference at group level.
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Out of the group's characteristics analyzed in our study as independent variables,
that which influences the complexity of the conceptual network is the duration of the
interactions the group members get into in order to perform the general task. The
groups that have spent together a longer time for realizing the research project have
significantly more complex relations in comparison to the groups that have spent
together less time for realizing the project. The group's interaction with the task seems
to influence the manner in which the group structures the cognitive representation of
the task. Certainly, our study underlines a general relation between the duration of
interactions and the complexity of the conceptual network, variables which have both
a general character. We consider that specifying the role played by the interaction
between the group and the task deserves a special attention from the researchers.
Our study has proved that the group's general performance is determined by the
complexity of the conceptual network the group develops relatively to the respective
task. We cannot make specific inferences about the relation between cognitive
representations and group performance. One definite statement can though be
advanced, that the group builds a distributed cognitive representation related to each
task it has to perform, and its performance in that particular task depends directly on
the characteristics of the distributed representation the group has. An application
resulting from this statement is that in order to improve the cognitive performance of
a group in a given situation, any efficient training program must start from the
accurate study of the collective representation the group has in relation to that task.
Therefore, decisional training programs must particularly follow a diagnosis process of
the formal group, which, along with other methods, must include methods of
identifying the cognitive representation the group operates with.
Each scientific theory has to face a number of possible logical objections. We shall
discuss further some possible objections for the cognitive architecture we have
proposed.

First of all, our cognitive architecture has to face the objection raised by its
opposition to the existing models and theories for information processing within
group. In other words, does the cognitive architecture we have proposed merely
provide a conceptual reframing for the existent theoretical propositions stated by the
models and the theories about processing information at group level, or is it a feasible
alternative to those models? As we have clearly stated in our paper, the cognitive
architecture is a general unified theory on group level information processing. The
obvious lack of methodological and conceptual integration in the field of group level
information processing theories led us to the development of this cognitive
architecture. The theoretical framework that supports the cognitive architecture not
only reframes the existing concepts and theoretical propositions, but also provides a
ground for their unification. By describing the way groups can develop, store and use a
distributed cognitive representation, we have provided the link between the actual
local models of group level information processing. On one hand, as we have
theoretically argued in one of our previous sections, the apparently different and
divergent theoretical propositions stated by the existing local theories and models can
211

Formal Group Decision Making - A Social Cognitive Approach
be elegantly integrated using the concept of collective representation. On the other
hand, each local model that considers the way in which a formal group represents the

information while performing a certain task, can gain explanatory power for the group
performance. We have mentioned that all group decision-making theories only
describe the decisional process and predict the decisional outcome. By considering the
collective representation, we can explain why formal groups differ in their cognitive
performance. Our aim was to bring the existing theories to work together, and by
adding the concept of collective cognitive representation to really explain the group
performance in cognitive tasks. In conclusion, the cognitive architecture we have
proposed does not replace any of the existing theories and models, but tries to unify
the existing theoretical propositions by using the concept of cognitive distributed
representations developed at the group level. This helps us to explain the differences in
the cognitive performance existing among formal groups.
Related to this first objection, we think that we have to address especially the issue
of the social system approach of formal groups. Even if the formal groups can perform
cognitive tasks and act as cognitive systems, they will still be social systems in the first
place. Therefore, it may be misleading to present the cognitive approach of formal
groups as an alternative to the social approach of formal groups. Social scientists have
identified some factors related to social interaction, which can affect the group
decisional outcome. For example, one of the theoretical propositions advanced by Janis
was that highly cohesive groups striving for unanimity frequently make decisions
without properly exploring each of the available alternatives. So far so good, but
through this theoretical proposition the explanation is not possible. The groupthink
model cannot really explain why highly cohesive groups lead frequently to poor
decisions. It is the same case with the theoretical explanations used for the conflict
escalation model and the group level cognitive heuristic model. The group polarization
model was proposed in an attempt to explain why groups are more prone than
individuals to escalate the commitment to a developing course of action and why the
group members' cognitive heuristics and biases are amplified at group level. Simply
stated, the groups are more prone than individuals to escalate the commitment and to
use cognitive heuristics and biases during the decisional processes because of the
polarization of group members' opinions as a result of group discussions. If we analyze
more closely, even the group polarization model is rather descriptive and predictive
than explanatory. Basically a descriptive theory is used to explain the empirical results
observed in a certain decisional situation. Therefore, the natural question rising in this
moment is what do social theories lack to explain the outcome of a cognitive task
performed by a formal group. As we have repeatedly argued in our paper, we think
that the missing part of the puzzle is the concept of cognitive collective representation.
In other words, only if we integrate the social and cognitive approaches, we can hope
to find out the explanation of group performance in cognitive tasks.
The formal group is a social system indeed, but the social interactions developed
between group members can lead to the development of a distributed cognitive
representation, which will be reflected in the groups' performance. A social system
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that can develop, store and use cognitive representations is a cognitive system and in
order to properly understand the functioning of a cognitive system, one has to use a
cognitive approach. In our understanding there is no inherent conflict between the
social and cognitive approaches of formal groups. These two approaches have to be
used together, in an integrated manner, so as to gain a proper understanding of the
information processing within groups. The complex social interactions that are
developed among group members can offer the basis for the implementation of the
sophisticated computational and representational mechanisms required for the groups'
cognitive performance.
A second objection that our cognitive architecture has to consider is the triviality
true objection. This objection can be formulated as follows: because there is a
collective representation at the group level, each group process and outcome can be
conceptualized as a result of this representation. If that is true, then the
representational approach we have proposed for the study of formal groups has no
substantial claim to the understanding of information processing within groups. We
agree that in some general sense, starting from the theoretical framework we
proposed for the cognitive architecture, it could be said that every outcome at the
group level can be attributed to some extent to the existence of a cognitive distributed
representation. It may be trivial to assume that each group level outcome is due to the
existence of a cognitive distributed representation, but it is not trivial to assume that
each group's cognitive performance is determined by the cognitive representation
developed at the group level. We also agree that the representational approach is only
one of many possible approaches to the group dynamic and to the group information
processing. We have not assumed that our cognitive architecture is the only possible
cognitive architecture at a group level. On the contrary, we consider that the scientific
research on information processing within formal groups has much to gain from the
development of alternative cognitive architectures. We have only proved that
approaching groups as cognitive systems, which can develop, store and use cognitive
distributed representations is plausible. There is still much work to do in order to find
out how the collective representations developed at the group level are related to its
cognitive performance and what aspects of the group's general performance can be
understood in a representational manner.
The third objection our cognitive architecture has to face is related to the principle
of falsification. All the empirical studies presented in the first chapter are designed
according to the falsification principle. Each of the empirical studies gathered data
from the situations covered by the theoretical propositions of the cognitive
architecture. If the hypotheses extracted from the theoretical framework of the
cognitive architecture had been invalidated by the empirical data, then our theoretical
propositions would have been proved to be false. Because each attempt to disconfirm
the theoretical assumptions of the cognitive architecture failed (the null hypotheses
were rejected) we can draw the conclusion that the theory is falsifiable but not false.
We are certainly not assuming that our theory is ultimately true! No scientific theory
can claim this right! We are only assuming that our cognitive architecture is a step
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forward in the understanding of information processing within groups. It is very
possible that future empirical research starting from the theoretical propositions of the
present cognitive architecture may possibly disconfirm those propositions. Each
attempt to disconfirm the theory is a step forward because it allows the theory to
satisfy various constraints. Therefore, we are prepared to modify the present
theoretical framework in order to fit the diverse constraints emerging from the
empirical results. We can assert this only by looking to the cognitive architectures
developed for the human cognitive system. Some of them have 4 or 5 successive
versions (see for example SOAR with 5 versions), sometimes quite different from each
other. Hence, we are not assuming that the representational perspective is the only
way of looking at the formal groups from a cognitive perspective. On the contrary, we
strongly believe that the development of alternative unified theories about information
processing at group level will lead to a faster progress of the scientific research in this
field.
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APPENDIX 1 - THE RESULTS FOR THE FIRST EXPERIMENT

The final decision for the "murder mystery" task (the dependent variable is final decision)
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Time limit

No time limit

CM x ID
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for

CM

and ID

Stereotype= 16
(39,02%)
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c
.0

E

E
O -0

%2 =1.97 (.16)
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St=22 (26,82)

For FrFC
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72=16,892 (.0001

Cor=56 (68,29%)
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y2 =14,82 (.000)
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72 =3,59 (.051
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Stereotype=25
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(42,86%)
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The information used during the first sequences of "murder mystery" task (the dependent
variable is the first informational content discussed by the groups)
CM ID

Time limit

No time limit

CM x ID

Total for CM
and ID

Stereotype= 29

St=59 (71,95%)

(73,17%)

(70,73%)

Ot=23 (28,05%)

St=126 (75,9%)

Other= 11 (26,83%)

Other=12 (29,27%)
72=7.04 (.008)

72=15.80 (.000)

Ot=40 (24,1%)
72=44.55 (.000)

Stereotype= 30

72=8.805 (.003)

S

N=41

groups

Stereotype=35

-0

E

2
2

8

E a

(76,19%)

Other=7 (16,67%)

Other=10 (23,81%)

St=67 (79,76%)
Ot=17 (20,13%)

72-30.33 (.000)
N=84

72=11•524 (.001)

N=42

groups

N=42 groups

Stereotype= 7

Stereotype=4

St=11 (36,67%)

(26,67%)
Other=11 (73,33%)
72=3·26 (.07)

Ot=19 (63,33%)

St=25 (41,7%)

%2-2.13 (.14)

Ot=35 (58,3%)

N=30

X2=1,66 (.197)

Ot=42 (37,5%)

72=7 (.008)
N=112 groups

(.79)

%2=0,06
N=15 groups

For CMC

N=60 groups

N=15 groups

Stereotype=9 (60%)
Other= 6 (40%)

Stereotype=5
(33,33%)

St=14(46,67%)
Ot=16 (43,33%)

For Distrib.

-0

%2=0,6 (.43)

Other=10 (66,67%)

%2= 0,13 (.71)

St= 81 (71,1%)

2

N=15 groups

%2=1,66 (.19)

N=22

4

N=15 groups

.9

Ot=33 (28,9%)

72=20.21 (.0001

N=114 groups

G

Total of

Stereotype= 81

Stereotype= 70

N=226

time

(71,7%)

(61,9%)

Groups

constraints

Other=32 (28,3%)
72=21.24 (.000)

Other=43 (38,1%)
72-6.45 (.011)

N=113 groups

N=113 groups
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St=70 (62,5%)

y2=18,66 (.000)

Other=8 (53,33%)

3
a
U

N=166 groups

N=41 groups

Stereotype=32

(83.33%)

(46,67%)

E
;%

N=82

For FTFC
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APPENDIX 2 - THE DECISION TASK FOR THE FIRST EXPERIMENT
1. THE DECISION TASK FOR THE SHARED INFORMATION CONDITION

(all group members received all the information available)
You are a group of detectives, whom your superior is pressuring to find the
solution to the following situation:
A murder on Danube Street was announced at Section 10 of the Police Station, Cluj
Napoca, in the evening of April the 6th 2002. After the preliminary investigations, it has
been found that the victim was Rusu loan, retired, living alone in a 10-store apartment
building. A female neighbor, Toma Elena, 59 years old, also retired, who lived in the
apartment next door, has announced the murder. The two of them had been good friends
and neighbors for a lifetime. She had heard some heavy crashes in Rusu loan's apartment, a
slammed door, and someone running down the stairs. She had looked on the window and
seen an average tall man, dressed in a black leather jacket, with short dark hairs, running
towards the park nearby. Elena Toma and the neighbor across the hall entered Rusu I.'s
apartment, having found the door closed, but not locked. They entered and found Rusu I.
fallen down by the bookshelf, his head in a puddle of blood. The core motive of the murder
has been established to be robbery. According to the neighbor's declarations, the old man
had in his house 3 million lei (personal savings) and about a kilogram of gold in old,
inherited jewels that were now missing. The only ones knowing about these were Elena T.,
a second-degree nephew and at the same time his only living relative, Marinescu Niculae,
32 years old, who only seldom visited the old man, and another neighbor, Pop D..
After preliminary investigations, several footprints have been discovered in the victim's
apartment: the victim's, Elena Toma's, the nephew's, a neighbor's, and another set of
footprints, initially unknown, but which have afterwards turned out to be a gypsy's.
Rusu loan's neighbor was a 45 years old man, who lived in another 10-store apartment
building in the neighborhood. He was unemployed, married, with two children, of whom
the old man was rather attached. He was quite concerned with his financial situation, since
his wife was ill, his son was going to college next fall, and he couldn't find a workplace.
That was the reason why, with Rusu I., he used to drown his bad luck in a glass of alcohol
every afternoon.
Marinescu N., the victim's nephew, admitted he had visited Rusu I. that afternoon,
around 3:30. Anyway, on his jacket were found stains of paint gotten by mistake from the
balcony door, which the old man had painted that morning. The declared purpose of the
visit was to borrow some money from the old man, about 5 or 6 million lei, needed to pay
some debts. The old man had turned him down and Marinescu N. had left shortly after.
Elena T. confirmed his declaration regarding the hour he had arrived at.
The initially unknown footprints that had been discovered on the doorframe have
turned out to be a 25-year old gypsy's, who was found in a pub nearby. He already had a
criminal record, having been judged 5 months ago for qualified stealing and convicted for 2
years with suspension. He initially denied having been in Rusu loan's apartment, although
he had been seen that morning in the building's hall by another neighbor. He was found in
a heavy drinking condition, and claimed not to remember what he had done that day. He
had on himself some gold jewels that he declared he intended to sell. but that didn't
belong to the victim and 650.000 lei. In the following day of the investigation. the gypsy
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admitted he had tried to sell some gold to Rusu I. the previous day, because he needed the
money. But the victim had turned him down, saying he didn't need the gold, since he "had
enough anyway, and found no use of it".
From the declarations of some other neighbors results that around the time the murder
took place. three persons entered the building: the neighbor from the 8th floor with her
dog, a man, who by their descriptions could have been any of the three suspects (average
height, dark haired, dressed in a black leather jacket and hurried) and another young man
who came to visit the family on the sixth floor.
The main suspects are hence: the victim's (Rusu I.) neighbor, the gypsy, and the victim's
nephew (Marinescu N). Your group of detectives must decide which one of them is the
criminal.
2. THE DECISION TASK FOR THE DISTRIBUTED INFORMATION CONDITION

(each group member received a specific piece of information)

The information for the first group member (regarding the first suspect)
You are a group of detectives, whom your superior is pressuring to find the
solution to the following situation:
A murder on Danube Street was announced at Section 10 of the Police Station, Cluj
Napoca, in the evening of April the 6 h 2002. After the preliminary investigations, it has
been found that the victim was Rusu loan, retired, living alone in a 10-store apartment
building. The murder has been announced by a female neighbor, Toma Elena, 59, also
retired, who lived in the apartment next door. The two of them had been good friends and
neighbors for a lifetime. She had heard some heavy crashes in Rusu loan's apartment, a
slammed door, and someone running down the stairs. She had looked on the window and
seen an average tall man, dressed in a black leather jacket, with short dark hairs, running
towards the park nearby. Elena Toma and the neighbor across the hall entered Rusu I.'s
apartment, having found the door closed, but not locked. They entered and found Rusu I.
fallen down by the bookshelf, his head in a puddle of blood. The core motive of the murder
has been established to be robbery. According to the neighbor's declarations, the old man
had in his house 3 million lei (personal savings) and about a kilogram of gold in old,
inherited jewels, that were now missing. The only ones knowing about these were Elena T.,
a second-degree nephew and at the same time his only living relative, Marinescu Niculae,
32 years old, who only seldom visited the old man, and another neighbor, Pop D..
After preliminary investigations, several footprints have been discovered in the victim's
apartment: the victim's, Elena T.'s, the nephew's, a neighbor's, and another set of
footprints, initially unknown, but which have afterwards turned out to be a gypsy's.
Rusu loan's neighbor was a 45 years old man, who lived in another 10-store apartment
building in the neighborhood. He was unemployed, married, with two children, of whom
the old man was rather attached. He was quite concerned with his financial situation, since
his wife was ill, his son was going to college next fall, and he couldn't find a workplace.
That was the reason why, with Rusu I., he used to drown his bad luck in a glass of alcohol
every afternoon.
From the declarations of some other neighbors results that around the time the murder
took place. three persons entered the building: the neighbor from the 8'h floor with her
dog, a man, who by their descriptions could have been any of the three suspects (average
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height, dark haired, dressed in a black leather jacket and hurried) and another young man
who came to visit the family on the sixth floor.
The main suspects are hence: the victim's (Rusu I.) neighbor, the gypsy, and the victim's
nephew (Marinescu N). Your group of detectives must decide which one of them is the
criminal.

The information for the second group member (regarding the second suspect)
You are a group of detectives, whom your superior is pressuring to find the
solution to the following situation:

A murder on Danube Street was announced at Section 10 of the Police Station, Cluj
Napoca, in the evening of April the 6th 2002. After the preliminary investigations, it has
been found that the victim was Rusu loan, retired, living alone in a 10-store apartment
building. The murder has been announced by a female neighbor, Toma Elena, 59, also
retired, who lived in the apartment next door. The two of them had been good friends and
neighbors for a lifetime. She had heard some heavy crashes in Rusu loan's apartment, a
slammed door, and someone running down the stairs. She had looked on the window and
seen an average tall man, dressed in a black leather jacket, with short dark hairs, running
towards the park nearby. Elena Toma and the neighbor across the hall entered Rusu I.'s
apartment, having found the door closed, but not locked. They entered and found Rusu I.
fallen down by the bookshelf, his head in a puddle of blood. The core motive of the murder
has been established to be robbery. According to the neighbor's declarations, the old man
had in his house 3 million lei (personal savings) and about a kilogram of gold in old,
inherited jewels, that were now missing. The only ones knowing about these were Elena T.,
a second-degree nephew and at the same time his only living relative, Marinescu Niculae,
32 years old, who only seldom visited the old man, and another neighbor, Pop D..
After preliminary investigations, several footprints have been discovered in the victim's
apartment: the victim's, Elena T.'s, the nephew's, a neighbor's, and another set of
footprints, initially unknown, but which have afterwards turned out to be a gypsy's.
Marinescu N., the victim's nephew, admitted he had visited Rusu I. that afternoon,
around 3:30. Anyway, on his jacket were found stains of paint gotten by mistake from the
balcony door, which the old man had painted that morning. The declared purpose of the
visit was to borrow some money from the old man, about 5 or 6 million lei, needed to pay
some debts. The old man had turned him down and Marinescu N. had left shortly after.
Elena T. confirmed his declaration regarding the hour he had arrived at.
From the declarations of some other neighbors results that around the time the murder
took place, three persons entered the building: the neighbor from the 8th floor with her
dog, a man, who by their descriptions could have been any of the three suspects (average
height, dark haired, dressed in a black leather jacket and hurried) and another young man
who came to visit the family on the sixth floor.
The main suspects are hence: the victim's (Rusu I.) neighbor, the gypsy. and the victim's
nephew (Marinescu N). Your group of detectives must decide which one of them is the
criminal.
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The information for the third group member (regarding the third suspect)
You are a group of detectives, whom your superior is pressuring to find the
solution to the following situation:
A murder on Danube Street was announced at Section 10 of the Police Station, Cluj
Napoca, in the evening of April the 6th 2002. After the preliminary investigations, it has
been found that the victim was Rusu loan, retired, living alone in a 10-store apartment
building. The murder has been announced by a female neighbor, Toma Elena, 59. also
retired, who lived in the apartment next door. The two of them had been good friends and
neighbors for a lifetime. She had heard some heavy crashes in Rusu loan's apartment, a
slammed door, and someone running down the stairs. She had looked on the window and
seen an average tall man, dressed in a black leather jacket, with short dark hairs, running
towards the park nearby. Elena Toma and the neighbor across the hall entered Rusu I.'s
apartment, having found the door closed, but not locked. They entered and found Rusu I.
fallen down by the bookshelf, his head in a puddle of blood. The core motive of the murder
has been established to be robbery. According to the neighbor's declarations, the old man
had in his house 3 million lei (personal savings) and about a kilogram of gold in old,
inherited jewels, that were now missing. The only ones knowing about these were Elena T.,
a second-degree nephew and at the same time his only living relative, Marinescu Niculae,
32 years old. who only seldom visited the old man, and another neighbor, Pop D.
After preliminary investigations, several footprints have been discovered in the victim's
apartment: the victim's, Elena T.'s, the nephew's, a neighbor's, and another set of
footprints, initially unknown, but which have afterwards turned out to be a gypsy's.
The initially unknown footprints that had been discovered on the doorframe have
turned out to be a 25-year old gypsy's, who was found in a pub nearby. He already had a
criminal record, having been judged 5 months ago for qualified stealing and convicted for 2
years with suspension. He initially denied having been in Rusu loan's apartment, although
he had been seen that morning in the building's hall by another neighbor. He was found in
a heavy drinking condition, and claimed not to remember what he had done that day. He
had on himself some gold jewels that he declared he intended to sell, but that didn't
belong to the victim and 650.000 lei. In the following day of the investigation, the gypsy
admitted he had tried to sell some gold to Rusu I. the previous day, because he needed the
money. But the victim had turned him down, saying he didn't need the gold, since he "had
enough anyway, and found no use of it".
From the declarations of some other neighbors results that around the time the murder
took place, three persons entered the building: the neighbor from the 8th floor with her
dog, a man, who by their descriptions could have been any of the three suspects (average
height, dark haired, dressed in a black leather jacket and hurried) and another young man
who came to visit the family on the sixth floor.
The main suspects are hence: the victim's (Rusu I.) neighbor, the gypsy, and the victim's
nephew (Marinescu N). Your group of detectives must decide which one of them is the
criminal.
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RESPONSE FORMS FOR THE FIRST EXPERIMENT

Al

Name: .....................

Your group of detectives must make a decision and tell me who the murderer is.
You must choose one of the three suspects:
• the victim's neighbor;
• the gypsy;
• the victim's nephew.
A2

Name:

. . . . . . . . . . . . . . . . . . . . .

Your group of detectives must make a decision and tell me who the murderer is.
You must choose one of the three suspects:
• the victim's neighbor;
• the gypsy;
• the victim's nephew.
81

Name: . . . . . . . . . . . . . . . . . . . . .

Your group of detectives must make a decision and tell me who the murderer is.
You must choose one of the three suspects:
• the victim's neighbor;

• the gypsy;
• the victim's nephew.

82

Name:

Your group of detectives must make a decision and tell me who the murderer is.
You must choose one of the three suspects:
• the victim's neighbor;
• the gypsy;
• the victim's nephew.

Al - shared information with time limit condition;
A2 - shared information, no time limit condition;
81 - distributed information with time limit condition;
82 - distributed information, no time limit condition.
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APPENDIX 3 - THE DECISION TASK FOR EXPERIMENT 3

Problem - solution framing (Problem 1)
"You are living in country A. You are a group of politicians, who can decide upon
national budget. The external duties of your country create already some financial
prob/ems. A team of specialists established some measures in order to solve those
problems. Considering that your country also has other priorities:
What percent of the available financial resources of your country are you ready to
allocate in order to solve those problems? (Choose a value between 1 and 100
percent).
b) How willing is your group to contribute with personal effort (self involvement) for
implementing those measures? (Choose a value between 1 and 100) (1 = very
little.... ...... 100 = totally)
c) How much will your group regret if those measures are unsuccessful? (Choose a value
between 1 and 100) (1 = no regret at all.............. 100 = very much)"
a)

Danger - defense framing (Problem 1)
"You are living in country A. You are a group of politicians, who can decide upon
national budget. The new genetic technologies create already some dangers for your
country. A team of specialists established some measures of protection against those
dangers. Considering that your country also has other priorities:
a) What percent of the available financial resources of your country are you ready to
allocate in order to protect from those dangers? (Choose a value between 1 and 100
percent).

b) How willing is your group to contribute with personal effort (self involvement) for
implementing those measures? (Choose a value between 1 and 100) (1 = very
little............... 100 = totally)
c) How much will your group regret if those measures are unsuccessful7 (Choose a value
between 1 and 100) (1 = no regret at all............... 100 = very much)"

Opportunity - benefit framing (Problem 1)
"You are living in country A. You are a group of po/iticians, who can decide upon

national budget. The newly discovered oil resources create already some opportunities for
your country. A team of specialists established some measures in order to benefit from
those opportunities. Considering that your country also has other priorities:
a) What percent of the available financial resources of your country are you ready to
allocate in order to benefit from those opportunities? (Choose a value between 1 and

100 percent).

b) How willing is your group to contribute with personal effort (self involvement) for
implementing those measures? (Choose a value between 1 and 100) (1 = very
little............... 100 = totally)
c) How much will your group regret if those measures are unsuccessful? (Choose a value
betweenl and 100) (1 = noregret atall..........
100 = very much)"
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Neutral framed situation (Problem 2)
"You are living in country A. You are a group of politicians, who can decide upon
national budget. Your decision group is addressing the issue of the national birth rate. A
team of specialists established some measures in order to address that issue. Considering
that your country also has other priorities:
a) What percent of the available financial resources of your country are you ready to
allocate in order to approach that issue? (Choose a value between 1 and 100 percent).
b) How willing is your group to contribute with personal effort (self involvement) for
implementing those measures? (Choose a value between 1 and 100) (1 = very

c)

little............... 100 = totally)
How much will your group regret if those measures are unsuccessful? (Choose
between 1 and 100) (1 = no regret at all............... 100 = very much)".

a

value
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APPENDIX 4 - THE DECISION TASK FOR EXPERIMENT 4
THE FRAMING FOR ONE GROUP (DANGER)
The purpose of this exercise is to engage you in working together in a small group. You
have to make decisions about the confrontation with another group. Each group represents
a country. You represent a small country, which was for many years under the dominance
of other countries. Other countries wanted all the time to benefit from your rich natural
resources. Your country has just earned its independence and you have to confront a group,
representing a big and powerful country. The exercise consists in the confrontation of the
two teams. Each group can make decisions in the name of its country. Groups can make
decisions referring to the activation of the weapons each country has.
THE FRAMING FOR THE SECOND GROUP (NEUTRAL)
The purpose of this exercise is to engage you in working together in a small group. You
have to make decisions about the nature of your relationship with another group. Each
group represents a country. The exercise consists in interacting with the other group. Each
group can make decisions in the name of its country. Groups can make decisions referring
to the activation of the weapons each country has.

COMMON INFORMATION
Each group will have the opportunity to make decisions about a series of "moves". The
outcome of those moves (in terms of the number of points that your team earns or loses)
Will be determined by the choice that your group makes, and the choice that the other
group makes. Your group cannot independently determine its outcomes in this situation. In
conclusion, the number of points earned in this exercise by your group is determined by:
Your group's behavior towards the other group
The other group's behavior towards your own group
The negotiations between groups when this is permitted.
The rules of the game

The obiective of the exercise
Your team is going to engage in a disarmament exercise in which you can earn or lose
points. Each group has the power to decide the strategy for the activation and use of the
weapons of its country. The aim of your team is to earn as many points as you can. The
other team has the same objectives.
The task
Each team is given 20 cards. These represent your weapons; each card represents a

weapon. Each card has one side marked with an X and an unmarked side. When the
marked side of the card is displayed, this indicates that the weapon is armed. Conversely,
when the blank side of the card is displayed, this shows the weapon to be unarmed. Each
team also has an A (attack) card. The way in which this card can be used will be explained
later.
At the beginning of the exercise, each team places 10 of its 20 weapons (cards) in the
armed position with the marked side up, and the remaining 10 in the unarmed position
with the marked side down. All weapons will remain in your possession throughout the
exercise; they must be placed so that the referee can see them, but the other team not.
The exercise consists of two rounds. Each round has up to seven moves. Payoffs are
calculated after each round (not after each move), and are cumulative.
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One move consists of a team turning two, one, or none of its weapons from the armed
(X) to the unarmed (blank) status, or vice-versa.
Each team has three minutes to decide on its own move and to make that move. There
are 30-second periods between the moves. At the end of three minutes. a team has turned
two, one, or none of its weapons from the armed to the unarmed status, or from the
unarmed to the armed status. Failing to decide on a move in the given time means no
change can be made in the weapons' status until the next move. In other words, failure to
make a move by the deadline counts as a move of zero weapons.
The length of the three-minute period is fixed and unalterable.
The referee of the exercise will verify each move for both teams after it has been made.
Each new round of the exercise begins with all weapons returned to their original
position, 10 armed and 10 unarmed.
The pavoffs

Each team has initially an equal number of points (10 points). The referee who
represents in this exercise The World Bank has the right to give credits to the teams.
Each team may announce an attack on the other team (by notifying the referee) during
the 30 seconds following any 3-minute period used to decide upon a move. To attack, they
must display their A (attack) card to the referee. The moves of both teams during the
decision period immediately before an attack count. An attack cannot be made during the
negotiations.
If there is an attack (by one or both teams) the round ends.
The teams with the greater number of armed weapons earns 0,5 points per member for
each armed weapon it has over the number of armed weapons of the other team. These
founds are paid directly from the other's team points. If both teams have the same number
of armed weapons, the team that attacked pays 0,2 points per member for each armed
weapon to The World Bank. The team that was attacked pays 0,1 points per member for
each armed weapon to The World Bank. If both teams attacked, both pay 0,2 points per
member for each armed weapon to The World Bank.
At the end of each round (seven moves), if there has been no attack, each team receives
from The World Bank 0,2 points for each of its weapons that is at that point unarmed, and
each team pays The World Bank 0,2 points for each weapon remaining armed. The team
receives points from The World Bank if it has a bigger number of unarmed than armed
weapons and gives points to The World Bank if it has a bigger number of armed than
unarmed weapons.
Teams may run a deficit with The World Bank. If there is a deficit at the end of both
rounds, the deficit will be decided by the referee.
The negotiations
Between moves, each team has the opportunity to communicate with the other team
during the negotiations. You may not communicate with the other team before the first
move.

Either team may call for negotiations (by notifying the referee) during any of the 30second periods between decisions. A team is free to accept or reject any invitation from the
other team.
The teams are required to negotiate after the third and sixth move.
Negotiations can last no longer than five minutes. After each negotiation, the teams will
have a 3- minute period to decide upon their next moves.
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The negotiations are bound only by the five-minute period (time limit) and by the
required appearance after the third and sixth moves. The teams are otherwise free to say
whatever they choose, and to make any agreement they think is necessary to benefit from.
They are not required to tell the truth. Similarly, teams are not bound by any agreements
made during the negotiations, even when those agreements were made on good faith.
Summarv
Each move can consist of turning over two, one, or zero of the weapons to the unarmed
position - or the armed position.
The teams have three minutes to decide which of the above moves they will choose.
If there is no attack, at the end of the round (seven moves) each team receives 0,2
points for each unarmed weapon and loses 0,2 points for each armed weapon.
If there is an attack, the team with the greater number of armed weapons earns 0,5
points per member for each armed weapon it has over the number the other team has.
Round

Start

Round 2

1

Armed

Unarmed

Armed

Unarmed

10

10

10

10

My team

Their team

My team

Their team

Move 1

Move 2
Move 3

Negotiations
Move 4
Move 5

Move 6

Negotiations
Move 7
Total
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SUMMARY

SUMMARY
This book deals with a central topic in contemporary organizational research,
namely formal groups decision-making. The structure of this book leads the reader

from a broad perspective on informational processing within groups, in the first
chapter, to a narrower and more detailed perspective on group decision-making in the
second one. New theoretical models are advanced in each chapter and empirical
studies are conducted in order to test some of the core assumption of these models.
The first chapter is dedicated to a general cognitive approach of groups that
perform cognitive tasks. We begin with a review of the research on formal group
effectiveness, with a special interest in the open system perspective (Katz & Kahn,
1978; Ellis & Fisher, 1996). This systemic perspective is used to draw some conclusions
with respect to the impact of group size and composition to its performance in various
cognitive tasks. Following this mainly social approach to formal groups, we further
investigate the existent cognitive models on group shared mental model (Orasanu,
1990; Cannon-Bowers, Salas & Converse, 1993), transactive memory model (Wegner,
1987; Wegner, Erber & Raymond, 1991) and the emerging conceptualization of groups
as information processors (Hinsz, Tindale & Vollrath, 1997). Starting from these social
and cognitive theoretical perspectives on formal groups, we advance the idea of a
cognitive architecture for groups. By arguing that the formal group is a social system,
which can develop, store and use cognitive representations, we put forward a
representational perspective on formal groups. In our understanding, it is the collective
cognitive representation developed as a result of social interactions among group
members, which has a causal role in the group's performance in cognitive tasks. The
empirical studies presented in the first chapter support these theoretical propositions.
First, we proved that narrative representations are plausible ways for groups to
represent their knowledge related to the group's history and its identity. By using
regression studies we proved that the number of narratives identified in a 30-minute
group interview accurately predicts the teamwork evaluation (e.g. group cohesion,
coordination and communication effectiveness, conflict management, self efficacy and
satisfaction). Second, we proved that conceptual networks (maps) are plausible ways
for groups to represent their knowledge related to a cognitive task they had to
perform. The conceptual networks proved to be representations that are valid and
stable in time, but first and foremost they proved to have explanatory power for the
group's performance in a cognitive task (map diversity and map connectivity mediate
the relation between the group characteristics and group performance). In conclusion,
the empirical studies from the first chapter demonstrate that the representational
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approach advanced by the cognitive architecture is
group as a cognitive system.

a

plausible way to study the formal

The second chapter deals with group decision-making as a particular kind of
cognitive task performed by formal groups. In the first sections of this chapter we
briefly review the main normative (game theory and expected utility theory) and
descriptive theories on group decision-making. Analyzing the groupthink model (Janis,
1971), the social decision scheme model (Davis, 1973), the group polarization model
(Lamm, 1976), the information sampling model (Stasser & Titus, 1985) and the group
level cognitive heuristics model (Tindale, 1993), we prove that all these theories have

only a local validity in describing the group decision process and in predicting the
decisional outcome. Yet, a good scientific theory also has to explain the fact it
addresses. Because we have proved in the first chapter that cognitive collective
representations have explanatory power regarding the group performance in a
cognitive task, we decided to extend this approach to group decision-making. The

multilevel analysis used in the first chapter to develop the cognitive architecture for
groups was particularized in the case of group decision-making. A particular model of
group decision-making inspired from the main theoretical assumptions of the cognitive
architecture was developed. The model assumes that the collective representation
developed at group level is the result of a dynamic interaction between individual
cognitive representations. When this dynamical interaction process reaches stability,
the collective distributed representation is shaped. This collective representation is the
one that influence the decisional behavior of the group. At the end of the second
chapter four experimental studies were proposed in order to test these theoretical
assumptions. A series of factors supposed to affect this dynamic process of structuring
the collective representation (e.g. the communication environment, the distribution of
information among group members, time constraints, the informational framing, the
credibility of the source providing the information) were investigated as independent
variables in relation to the group's final decision. The empirical results support the
assumption that it is the collective representation developed during this dynamic

interaction process, which explains the decisional outcome of the group.
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SAMENVATTING

SAMENVATTING
Dit boek behandelt een centraal thema in het hedendaagse organisatieonderzoek,
namelijk de besluitvorming van formele groepen. De structuur van dit boek leidt de
lezer vanuit een breed perspectief over informatieverwerking binnen groepen in het
eerste hoofdstuk, naar een specifiek en gedetailleerd perspectief op besluitvorming in
groepen in het tweede hoofdstuk. Nieuwe theoretische modellen worden in ieder
hoofdstuk ontwikkeld en empirische studies zijn verricht om de centrale assumpties
van deze modellen te testen.

Het eerste hoofdstuk is gewijd aan een algemene cognitieve benadering van
groepen, die cognitieve taken uitvoeren. We beginnen met een overzicht van
onderzoek naar effectiviteit van formele groepen, vanuit het 'open systeem
perspectief'. Dit systeemperspectief wordt gebruikt om conclusies te trekken over de

invloed van de groepsgrootte en -samenstelling op de prestatie op een aantal
cognitieve taken. Voortbouwend op deze voornamelijk sociale benadering van formele
groepen onderzoeken we nader de bestaande cognitieve modellen over 'shared mental
models' in groepen. het 'transactive memory' model en de opkomende
conceptualisatie van groepen als informatieverwerkers. Startend vanuit deze sociale en
cognitieve theoretische benaderingen van formele groepen, brengen we het idee naar
voren van een cognitieve architectuur voor groepen. Door te beargumenteren dat een
formele groep een sociaal systeem is, dat cognitieve representaties kan ontwikkelen,
opslaan en gebruiken stellen we een representationeel perspeaief op formele groepen
voor. Naar ons idee is het de collectieve cognitieve representatie, ontwikkeld ten
gevolge van sociale interacties tussen groepsleden, die een causale rol speelt bij de
prestatie van groepen op een cognitieve taak. De empirische studies die in het eerste
hoofdstuk worden gepresenteerd ondersteunen deze theoretische veronderstellingen.
Allereerst dragen we bewijs aan dat narratieve representaties plausibele manieren
zijn voor groepen om hun kennis, gerelateerd aan de historie van de groep en haar
identiteit, te representeren. Door gebruik te maken van regressie analyses hebben we
aangetoond dat het aantal narratieven die in een groepsinterview van 30 minuten
kunnen worden geTdentificeerd, de evaluatie van teamwerk nauwkeurig voorspelt

(bijvoorbeeld groepscohesie, effectiviteit van coardinatie en communicatie, conflict
management, self-efficacy en tevredenheid).
Vervolgens hebben we laten zien dat de conceptuele netwerken (mappen)
plausibele manieren zijn voor groepen om hun kennis te representeren die gerelateerd
is aan een cognitieve taak die ze moeten vervullen. De conceptuele netwerken bleken
valide en stabiele representaties te zijn; maar vooral belangrijk is dat ze de
groepsprestaties op een cognitieve taak verklaren. ('map' diversiteit en 'map'
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verbindingen mediaren de relatie tussen groepskarakteristieken en -prestaties). De
conclusie uit de empirische onderzoeken in het eerste hoofdstuk is dat de
representationele benadering die volgt uit de cognitieve architectuur, een plausibele
manier is om formele groepen als een cognitief systeem te bestuderen.
Het tweede hoofdstuk behandelt besluitvorming in groepen als een specifieke
cognitieve taak die formele groepen vervullen. In het eerste deel van dit hoofdstuk
geven we een kort overzicht van de belangrijkste normatieve theoriedn over
besluitvorming in groepen ('game theory' en de 'expected utility theory'), en van
beschrijvende theorie6n. Door analyse van het 'groupthink' model (Janis, 1971), het
'social decision scheme model' (Davis, 1973), het 'group polarization model' (Lamm,
1976), het 'informational sampling model' (Stasser & Titus, 1985), en het 'group level
cognitive heuristics model' (Tindale, 1993), laten we zien dat deze theoriean een
beperkte validiteit hebben in het beschrijven van het groepsbeslissingsproces en het
voorspellen van de uitkomst van de beslissing. Echter een goede wetenschappelijke
theorie moet ook datgene verklaren waar deze op gericht is.
Omdat we in het eerste hoofdstuk hebben aangetoond dat de cognitieve
collectieve representaties de prestaties van de groep op een cognitieve taak kunnen
verklaren, hebben we besloten om deze benadering uit te werken voor de
besluitvorming in groepen. De multi-level analyse uit het eerste hoofdstuk om de
cognitieve architectuur voor groepen te ontwikkelen, is specifiek toegepast op
besluitvorming in groepen.
Een specifiek model van besluitvorming in groepen is ontwikkeld, gei'nspireerd door
de hoofdassumpties van de theorie over de cognitieve architectuur. Dit model
veronderstelt dat de collectieve representatie, die op groepsniveau wordt ontwikkeld,
het resultaat is van een dynamische interactie tussen individuele cognitieve
representaties. Wanneer dit dynamische interactieproces zich stabiliseert, wordt een
collectieve verspreide representatie gevormd. Deze collectieve representatie beinvioedt
de besluitvorming van de groep.
Aan het einde van het tweede hoofdstuk, worden vier experimentele studies
gepresenteerd om deze theoretische assumpties te toetsen. Een reel(5 factoren
waarvan wij veronderstellen dat zij dit dynamische proces van het structureren van de
collectieve representatie beinvloeden (bijvoorbeeld de omgeving waarin communicatie
plaatsvindt, de verspreiding van informatie over de groepsleden, de tijdsbeperkingen,
de 'framing' van de informatie en de geloofwaardigheid van de bron die de informatie
verschaft) zijn gebruikt als onafhankelijke variabelen in relatie tot het uiteindelijke
groepsbesluit.
De empirische resultaten verlenen steun aan de veronderstelling dat de collectieve
representatie, die tijdens het dynamische interactieproces is ontwikkeld, de uitkomst
van de groepsbesluitvorming verklaart.
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