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ABSTRACT 

The paper presents a web-based IS framework for supporting short-term virtual communities 
of practice formed to resolve specific organizational problems. The proposed framework is 
based on the G-MoBSA (Group Model Building and Selection by Argumentation) 
methodology which facilitates issue resolution, leverages group problem-solving capability 
and enhances organizational knowledge creation through a collaborative process of model 
construction, evaluation and selection by argumentation. The theory behind, the specific 
characteristics of the IS framework, and its use in a specific problem resolution are 
presented. 



1. INTRODUCTION 

Over the last years, with the rise of the knowledge-based enterprise, there has been a growing 
interest in building up short-term virtual communities of practice (V-COP) for resolving 
specific issues and addressing poorly structured business problems, over which a plurality of 
views holds (Gamble and Blackwell, 2001). Such a community is formed by a diverse and 
specialist group of individuals who are gathered to discuss thoroughly and resolve the 
problem through exchange of views and elaborated discussion. In knowledge management 
terms, the objective of this organizational form is to create and use problem-specific 
knowledge through the social interaction of the different sources of codified and tacit 
specialist knowledge.    

Business problems at the strategic level are addressed and solved through debates and 
negotiations among the members of top management teams. According to upper echelons 
theory (Hambrick and Mason, 1984), the organization is a reflection of its top managers 
whose decisions have an important impact on the organizational outcomes. On the other hand, 
in the majority of cases, strategic decisions are the result of group processes on which the 
idiosyncratic characteristics of upper-level managers play an important role (Gladstein and 
Reilly, 1985; Pegels and Yang, 2000).  Managers adopt and suggest courses of action based 
on their own “perceptions” and “ways of thinking” which are shaped by attributes such as 
their professional background (Hodgkinson and Johnson, 1994) and their functional position 
(Bowman and Daniels, 1995). To produce an outcome, cognitive models and expressed 
opinions are communicated, exchanged and adapted through a process of persuasive 
argumentation (Vinokur and Burnstein, 1974; Karacapilidis and Papadias, 2001).  

Dealing with strategic issues in a collaborative manner is an organizational capability of 
major importance. There is a growing belief that strategy, if is not a purely emergent process, 
at least it has an emergent component (Mintzberg and Waters, 1985) realized through a cycle 
of sense making, knowledge creation and decision-making (Choo, 2002). In other words, it is 
the outcome of individual decisions and actions taken over particular issues and problems. 
Group problem solving and decision making is a mechanism for creating new knowledge by 
integrating the specialized knowledge sources that exist in an organization in an economically 
efficient way, thus contributing to the emerging strategy process (Grant, 1996). The problem 
solving efficiency and effectiveness as measures of an organization’s capability to deal with 
specific issues are increased by the collaborative development and manipulation of models 
(Vennix, 1996) and by embedding argumentative systems in the group interaction processes 
(Metcalfe, 2002). Moreover, the provision of an infrastructure that supports virtuality 
(dispersed groups, asynchronous collaboration) attracts a wider membership and further 
increases the productivity of community-wide problem solving. 

In this paper, we present a computer-based argumentation framework for supporting virtual 
short-term communities of practice engaged in the resolution of strategic issues through 
collaborative model building, evaluation and selection. The presented framework is based on 
the G-MoBSA (Group Model Building and Selection by Argumentation) methodology which 
views collaborative problem solving as a process of breeding a pool of models of which the 
model that fits best the developed shared understanding of the issue and which maps the best 
proposed course of action is selected. Shared understanding is developed through 



argumentative dialoguing on the models under consideration. Before presenting the G-
MoBSA methodology in Section 3 of the paper, in Section 2 we discuss group model building 
as a problem-solving methodology for short-term communities of practice. Section 4 presents 
the main characteristics of our web-based framework through an example of collaborative 
development of manufacturing strategy. Finally, Section 5 concludes by briefly reviewing 
information technology for collaborative problem solving, and discusses the applicability and 
importance of the system presented.  

2. SHORT-TERM COMMUNITIES OF PRACTICE AND COLLABORATIVE 
MODEL BUILDING 

Short-term communities of practice differ from conventional ones in that they are formed to 
resolve specific messy organizational issues by exploiting the diverse mental models, 
knowledge resources, skills and competences associated with each of the participants. The 
community exists as long as the problem exists, and upon reaching a consensus solution the 
community dissolves voluntarily. In the process of problem-solving new knowledge is created 
through the combination and integration of the diverse sources, which is not only useful for 
tackling the particular situation but also for enriching the organization’s knowledge base.       

When building a community of practice, the objectives for the organization are twofold: to 
leverage the intra-community learning processes and to establish mechanisms for efficiently 
achieving consensus. Grant (2002) specifies that efficient knowledge integration in 
organizations is triggered by the existence of common knowledge, which may take the form 
of: a common language among participants, commonality in the participants’ specialized 
knowledge, shared meaning and understanding among individuals, and awareness and 
recognition of the individuals’ knowledge domains.  

A principal issue in group problem solving, which is associated to both the integration of 
knowledge sources as well as to the problem-resolution efficiency, has always been the 
establishment of common terms of reference, as far as the assessment of the current situation 
(sense making) and the objectives to be attained are concerned. Different group members hold 
dissimilar views of the issue and as a result they define problems differently, while weigh 
potential solutions on the basis of different evaluation systems. Although differences of 
opinions are beneficial, there is a danger that they will give rise to lengthy and unproductive 
discussions as there is a tendency in participants to put forward their points of view rather 
than listening to each other. Since, at the strategic level, effective decision making depends on 
the ability of the team members to learn from each other, in order to build a shared 
perspective, a number of structured methodologies that guide group decision processes have 
been proposed. These include Soft Systems Methodology, Strategic Options Development 
and Analysis (SODA), robustness analysis, Strategic Assumption Surfacing and Testing 
(SAST), etc. A significant contribution to team approach on organizational problem solving 
has been made by systems methodologies, a summary of which can be found in Flood and 
Jackson (1991). To these, one can add group counseling approaches (Egan, 2001), which also 
attracted much attention. However, the majority of them are essentially synchronous and 
facilit ated methodologies. Short-term communities of practice, on the other hand, in the 
course of their life-cycle, are characterized by asynchronous communication which takes 
place upon the participants’ will. Only training sessions and summary meetings, whenever 
they exist, might be synchronous and facilitated.      



Since organizational problems are resolved by using models of any sort, group model building 
has been proved to be an organizational intervention process that through team learning 
creates a shared social reality, and which, in turn, helps members in developing a shared 
understanding of the issue and the potential courses of action. Moreover, modern approaches 
to strategic management refer directly or indirectly to systemic models of organizational 
assets, activities, competences, etc. (Warren 2002, Morecroft et al., 2002). Therefore, the 
modeling of such issues through a group structured development process can be an active and 
decisive component of the strategy development process. The collaborative modeling process 
is focused on the process of changing mental models and reaching an agreement rather than 
on trying to compromise the different views of the participants. In developing the model 
collaboratively, group members widen their perspectives and consider the issue as a whole, 
identify feedback causal loops, learn from their own past experience and the past experience 
of the others and, through the modeling language and its semantics, they escape from tacit 
causal assumptions and the ambiguity of every day language (Vennix, 1996). The model of 
the problem situation acts as a medium on which alternative knowledge and information 
sources are attached through a structured dialogue. In addition to providing a common basis 
for dialoguing, the model can act as a vehicle for capturing the “why” of tacit knowledge 
which, in contrast to the “what” and “how”, is difficult to extract. This is because humans 
have an inability in thinking in terms of complex causal relations that may be responsible for 
the problematic situation, and they cannot envision the full consequences of their proposed 
interventions which may extend to distant organizational contexts. A collaborative process 
that supports the gradual construction of a cause-effect model of the issue and the proposed 
interventions, overcomes this problem.           

However, as far as knowledge elicitation and integration are concerned, the development of a 
shared model-based context for articulating and combining knowledge from different 
participants-sources implies an inherent trade-off on the modeling formalism and the 
construction semantics, which must be carefully balanced. On the one hand, although no 
modeling or too loose modeling formalisms may be suitable for situations where creativity is 
the main objective, in general, they show an inability to provide a consistent integrative 
framework of diverse views and resolve efficiently the issue under consideration. On the other 
hand, too specific models are usually biased towards certain views and cultural (e.g. 
mathematical skills) and functional (e.g. marketing) profiles leading to the (partial) exclusion 
or undermining of other views and knowledge sources.  

A criticism usually made to problem solving by dialectical model building concerns the 
validity of the resulting model, i.e. the cases where the modeling process starts with an 
apparently invalid assumption and participants work on this adding more detail, ending up 
with an invalid model whose operationalization leads to a misleading outcome. To overcome 
this, the modeling process should allow for alternative models to be under consideration at the 
same time. Participants should be able to contribute to and commend on different models 
increasing or reducing their validity.  It should be also plausible to accept a discussion 
outcome that directly or indirectly implies the complete rejection of a model. Of course, this 
can be possible only for explanatory (not axiomatic) modeling formalisms of observed 
success and failure, or good and bad practice, as is the case in the usual business setting. In 
the development of such a model, one should always keep in mind that the embodied, 
contextual, socially distributed and process-related character of knowledge and cognition 
should not be neglected (Clases and Wehner, 2002).  



3. STRATEGY AS GROUP MODEL BUILDING AND SELECTION BY 
ARGUMENTATION  

Based on the discussion of Section 2, we present in this paragraph the rationale behind and 
the structure of the Group Model Building and Selection by Argumentation (G-MoBSA) 
methodology for supporting short-term virtual communities of practice engaged in the 
resolution of strategic issues. G-MoBSA is essentially a systems methodology (Checkland, 
1981; Flood and Jackson, 1991) enriched with argumentation to provide the interaction 
mechanism needed to make a structure (model) (Giddens, 1984; Meyers and Seibold, 1989). 
Moreover, it  takes advantage and relies on current information and communication 
technology for its implementation. The basic idea is that participants provide models/solutions 
to the problem which are supported by causal relationships. The models are subject to 
argumentation by other community members. Gradually, in addition to providing their own 
situation-solution models (positions in the argumentation jargon), the other participants may 
enrich the existing models with further elements and/or links. The validity of each model is 
subject to argumentation at various levels (as a whole, in its supporting elements or in specific 
links, with respect to both existence and strength). 

The participants’ proposed models are shaped by their own “appreciative systems” (Vickers, 
1983). In the strategy formation context, the structure of appreciative systems is shaped by the 
participants own history and power status and maintained through their self reference 
attribute. For Vickers, strategists develop policies by managing relationships through their 
appreciative systems, rather than trying to attain objectives. In G-MoBSA, the proposed and 
discussed models are representations of such relationships. Consequently, the development of 
strategy becomes a subjective continuous learning and adjusting process of mental models 
(appreciative systems), rather than an one-off task performed on the basis of objective 
scientific foundations. To overcome the problem of knowledge-power distribution (Flood and 
Jackson, 1991) in the G-MoBSA methodology, the argumentation process attaches a stream 
of objective knowledge (facts, data) to the models under consideration. In this way, models 
supported by facts attract more favorable opinions towards consensus and modify the 
individual mental models of the participants. Conflict resolution is through pre-defined rules 
and direct or indirect voting. In addition, the support of independent reasoning on the models 
by examining the relations among the models and their elements facilitates model selection. 
This process is asynchronous, since a participant may take some time to find and present the 
facts that support his/her arguments for or against a model or a certain part of it.       

The process of mental model adjustment is shown in Figure 1. On the basis of his/her 
perception of the issue, every community participant constructs and proposes a model of the 
solution. The specific modeling formalism used depends on the particular class of problems 
that the community is formed to deal with. However, the models are of systemic nature and 
include activities and resources with more or less strict semantics and rules. As the participant 
has access to the whole set of models placed for consideration with their argued and fact-
supporting validities, he/she adjusts his/her mental models and contributes to the construction 
of models accordingly. Both the model per se (completeness) and its acceptance/validity 
(fact-supported argumentation) can change a participant’s perception. Concurrently, the 
participant seeks facts/information to support his/her proposed model, which may have the 
indirect effect of reviewing his/her own perception (Figure 1). The same modification 
processes take place with respect to mental models of the other participants. As a result, 
mental models are converging and some of the proposed models attract more attention 



concentrating the argumentation on them. The model that is best supported by facts and 
attracts the favorable views of the community is finally selected. 

 

Figure 1: Model and perception convergence in G-MoBSA. 

The G-MoBSA methodology is a recursive approach (right-hand stream of Figure 2), which 
can be executed at every participant’s own pace. The different stages of the model building 
and selection process are not executed in a linear fashion, but every time a member of the 
community interacts with the shared modeling space, the threat of the execution of the 
methodology moves there. This is why G-MoBSA can support virtual communities of 
practice that interact asynchronously. G-MoBSA contributes to the (emergent) strategy 
process through the collaborative issue identification which leverages organizational sense-
making, through the collaborative model construction which is the core knowledge-creating 
activity, and through the collaborative evaluation and selection of models which is the final 
decision-making activity (Figure 2).        

4. AN IS FRAMEWORK FOR SUPPORTING STRATEGIC DIALOGUE IN SHORT-
TERM COMMUNITIES OF PRACTICE 

In this section we briefly present an information systems framework that implements the 
above methodology to group problem solving. The framework can be used for distributed, 
asynchronous collaboration on the formulation of strategies, allowing users to surpass the 
requirements of being in the same place and working at the same time. The features of the 
system are demonstrated through its use in a specific  issue resolution within the process of 
manufacturing strategy development.     

Participant 

Mental model 
Perception 

Models and 
argued validity 
of models  

proposes 
argues 

sees 
 

Facts 

seeks 

modify 

modify 

Facts supplied by 
other 

participants 

modify 

support 
challenge Other participants 

propose 
argue 

seek 

Reasoning 
about models 

modify 



 
Figure 2: G-MoBSA in the strategy formulation process. 

Our primary goal has been to develop a system that efficiently captures users’ rationale, 
stimulates knowledge elicitation and argumentation on the issue under consideration, while it 
constantly (and automatically) checks for inconsistencies among models and argumentation 
items. The proposed framework enables managers to resolve a problem, not only by 
efficiently structuring the dialogue, but also by providing discussion summaries through 
reasoning mechanisms that merge the individual models proposed into a single discourse 
graph. The reasoning mechanisms of the proposed framework can efficiently handle 
qualitative data and are automatically triggered each time a user inserts a new item in the 
discourse graph. In other words, the system not only captures the informal organizational 
memory embodied in such environments, but also helps the users during the decision making 
process per se by integrating features based on concepts from well-established areas such as 
Decision Theory, Non-Monotonic Reasoning, Constraint Satisfaction, Truth Maintenance and 
Information Retrieval (Karacapilidis and Papadias, 2001). 
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In the specific example, the models constructed by community participants are based on an 
activity-resource-competence modeling formalism which integrates the activity system view 
of the firm with the resource-based view of the firm (Ghemawat et al., 2001; Mills et al., 
2002). Generic manufacturing competences such as cost, dependability, quality etc. are 
assumed to be the result of resource/capability accumulation. Resources are accumulated by 
performing specific activities. In turn, resources determine the range and the economies of the 
activities that can be engaged at any point in time (Figure 3). Complementarities and trade-
offs are assumed to exist among activities, resources, as well as among activities and 
resources (dotted lines in Figure 3). 

 

 

Figure 3: The modeling formalism used in collaborative development of manufacturing strategy. 

Figure 4 depicts an instance of the dialogue between two members of a community of practice 
formed to discuss and provide guidelines over the issue of increasing the production capacity 
(problem). The manufacturing manager and the marketing manager, on the basis of their own 
mental models, knowledge, and functional and professional background, provide two different 
solutions/models (positions) of the issue “Build a new factory near our old one” and “Build a 
new factory in Thessaloniki”). Positions are the root activities of the models and are supported 
by connected activities (e.g. “Transport materials from local suppliers”) and connected 
resources (e.g. “Good supplier base”).  

Activities are characterized by a set of attributes that include their history (existing or new), 
their contribution (through related resources) to competences (very positive, positive, 
negative or very negative), as well as the rate of contribution to the specific position (Figure 
5). Similarly, resources are characterized by their level (non-existing, developing, sufficient or 
excess), their contribution to competences and the rate of contribution to the proposed 
position (Figure 6).       
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Figure 4:Two models (positions) over the issue of capacity.  

 

 
Figure 5:The structure of an activity element. 

For both activities and resources, contribution to competence building may be justified by 
arguments in favor or against. For instance, as shown in Fig. 6, the cost competence is 
supported by the argument “Cheap local suppliers” while it is challenged by “Expensive local 
suppliers”. Argumentation may be continued in multiple levels, on the models’ items as well 
as on their links among the items. For example, “Good knowledge of local market” speaks in 
favor of “Expensive local suppliers”, while two other arguments (“Discount offers can always 
be found” and “Intense competition among suppliers”) speak against it. In addition, the 
manufacturing manager challenges the view of the marketing manager, as far as the 
contribution (link) of resource “Good local supplier base” is concerned, by placing the entry 
“positive” against “very positive” that was the judgment of the marketing manager. 
Furthermore, each entry in the dialogue can be associated with a file or a URL, so that 
participants can link multi-media documents that provide supporting information or evidence. 
 



 
Figure 6: The structure of a resource element with argumentation on its attributes. 

The model evaluation is carried out automatically by the system and takes place whenever a 
new dialogue item is inserted. The evaluation algorithm assigns scores to every model by 
taking into account the individual scores calculated for each activity and resource and which 
depend on the argumentation made on their attributes. To be able to do this, numerical values 
are associated to qualitative judgments. In addition, the evaluation mechanism uses a self-
introduced ranking of participants which reflects their expertise in the problem domain. This 
ranking is subject to argumentation too. 

To evaluate a model, the argumentation exercised on its elements and links is distributed to 
various levels of importance. Each level is associated with a weight (the higher the level the 
highest the value). In Figure 6, the arguments that refer directly to cost – cheap or expensive 
local suppliers – have higher importance rating to the arguments referring to expensive local 
suppliers (e.g. discount offers can always be found). Since the levels of argumentation vary 
throughout the discussion, the weights are calculated dynamically. The weighted scores of 
each activity and resource are calculated to determine the contribution of each of the proposed 
models towards the predefined strategic objectives. 

The results of the comparisons are displayed to the participants. The model that is better 
documented and which is aligned with the views of the majority, or the most important 
members of the team, is selected. It should be noted here that our framework intends to act as 
an assistant and advisor, by facilitating communication and recommending solutions, but 
leaving the final enforcement of decisions and actions to the managers. 

5. DISCUSSION AND CONCLUSIONS 

Strategic problems cross the boundaries of a single function and can only be solved by 
exploiting the collective knowledge and experience through an apparent process of 
constructive discussion and collaboration among the parties involved. As knowledge and 
experience reside in a diverse set of organizational assets including employees, structure, 



culture and processes, a consistent approach for synthetic, problem-specific use of tacit and 
codified knowledge for decision-making is required. This advocates the formation of 
communities of practice in which the synergy between the decision support and knowledge 
management processes of the organization can be leveraged (Bolloju et al., 2002). Decision-
making processes generate new knowledge. For instance, the evidence that justifies or 
challenges an alternative, and the practices to be followed or avoided after the evaluation of a 
decision provide a refined understanding of the problem. On the other hand, knowledge 
management activities such as knowledge elicitation, representation and distribution influence 
the creation of the decision models to be adopted, thus enhancing the decision making 
process.   

In addition to collaborative model creation, argumentation is a social construction 
methodology that provides structure and outcome to dialoguing, thus placing group 
interaction at the centre of knowledge acquisition (Metcalfe, 2002). In the context of strategy 
formulation, conflicts of interest are unavoidable and support for achieving consensus and 
compromise is required. Each decision maker may formulate and put forward his/her own 
model of strategy that fulfills some goals with a specific acceptance level. Moreover, he/she 
may have arguments in favor or against alternative models/solutions, as well as preferences 
and constraints imposed on them. Factual knowledge is not always sufficient for making a 
decision. Depending on the role and the goals of each decision maker, subjective estimates of 
the problem should be taken into consideration. Generally speaking, the argumentative 
approach allows for diverse types of evidence, such as historical or contextual, qualitative or 
quantitative etc., to be included in the problem resolution space. Independently of the model 
selected, argumentation is valuable in shaping a common understanding of the problem. 
Speaking more technically, it provides the means to decide which parts of the information 
brought up by the decision makers will finally be the input to the model used. Furthermore, it 
has been shown that argumentation may stimulate the participation of decision makers and 
encourage constructive criticism.  

There is an extensive literature on argumentative approaches to decision making and 
knowledge management, attempting to address the needs of a user to interpret and reason 
about knowledge during a discourse. Systems and models such as QUESTMAP (Conklin, 
1996), EUCLID (Smolensky et al., 1987), QOC (Shum et al., 1993), JANUS (Fischer et al., 
1989), SEPIA (Streitz et al., 1989) and SIBYL (Lee, 1990) provide a cognitive argumentation 
environment that stimulates discussion among participants but they lack or poorly integrate 
decision making capabilities. In addition to the features provided by the above systems, our 
framework builds on a well-defined problem solving methodology that combines 
collaborative development of problem models, based on established formalisms, with 
argumentation on them, the aim being to augment decision making capability and enhance 
organizational knowledge creation. 
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