
Chapter 21
Context and Collaborative Work: A
Context-Sensitive Intervention Approach
for Collaboration in Dynamic Environment

Stefan Werner Knoll and Stephan G. Lukosch

Abstract The context of complex design and engineering processes is characterized
by dynamic requirements, like changing process goals or group constellations. To
deal with these dynamics in a virtual environment, a context-sensitive collaboration
support system needs to consider a changing context and provide virtual teams with
the support they need. Such elastic collaboration support can range from a fixed pro-
cess and tool configuration to an open collaboration environment that enables groups
to interact in a self-organized way. In this chapter, research about a context-sensitive
intervention approach is described that intends to support elastic collaboration in
dynamic environments. Based on a review of existing theories on collaboration per-
formance, the use of contextual process information to monitor group performance
during collaboration is discussed. Thereby, a rule concept is introduced to derive
interventions for elastic collaboration processes compared to existing approaches
for context modeling in collaboration.

21.1 Introduction

As systems and products become more complex, organizations work collaboratively
in virtual teams across-organizational borders to improve their product lifecycles.
However, collaboration in virtual teams faces new challenges that make it more dif-
ficult to manage them than face-to-face collaboration (Nunamaker Jr. et al. 2009).
Besides the loss of non-verbal cues, different work processes and cultures between
the team members represent a challenge for the design of technological support. In
this context, the use of product data streams to effectively and collaboratively de-
velop and monitor cross-organizational products has become a major research topic
(SmartVortex 2014). One major requirement for such developing and monitoring
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support is to provide intelligent support for the selection and appropriation of col-
laboration support tools based on a team’s current interaction and process phase and
the availability and accessibility of information (Janeiro et al. 2012a).

An application of such an intelligent support tool could be a cross-organizational
product like a wheel loader that contains sensors to monitor the performance of the
engine. Telemetric data such as the position of the machine, fuel level measures,
engine vibrations and temperature could be analyzed to detect a machine degrada-
tion. To avoid a machine breakdown, an intelligent collaboration support tool can
mobilize a cross-organizational expert team to quickly analyze and understand ma-
chine problems, and to identify solutions during the machine runtime. The virtual
team has to identify machine failures, malfunctioning components, its causes and
consequences, and define action plans. As telemetric data can change during the
maintenance process, virtual teams collaborate in a dynamic environment where the
original goal of the session can change, and the time planned and the available data
can suddenly vary (Janeiro et al. 2012a). As result, the collaboration process needs
to be constantly redesigned during the collaboration session.

In face-to-face collaboration, a team leader can provide process support by mon-
itoring the collaboration process and redefining the goals and objectives of the team
as well as to outline the procedures, activities, and tasks to accomplish these goals
(Sarin and McDermott 2003). To deal with these types of dynamics in a virtual envi-
ronment, teams need technological support that provide flexible features to monitor
the context of a collaboration process as well as to adapt the process to the new
situation. Depending on the expertise of the team members for the collaboration pro-
cess, such support can range from prescribed collaboration processes and tools for
inexperienced teams to emergent collaboration support in which the support system
just gives recommendations on how to improve the process or on which tools to use
(Janeiro et al. 2012a).

Current context-aware systems for collaboration make use of contextual infor-
mation to provide awareness support (Ardissono and Bosio 2012; Ferscha et al.
2004) or to adapt the collaborative workspace (Terveen 1995; Haake et al. 2010).
However, less research has focused on the relationship between group performance
of a collaboration process and the need for process adaptation. In this chapter, it
is assumed that contextual information of a collaboration process can be used to
monitor the performance of a group in prescribed as well as emergent collaboration
support environments. Therefore, a framework of group performance is introduced
and its application to derive process adaptations is discussed. Based on a semantic
model for dynamic collaboration processes the application of contextual information
is illustrated by a rule concept. The resulting context-sensitive intervention approach
is compared to existing approaches in collaboration and its application to design
context-aware collaboration systems is discussed.
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21.2 Background

Different approaches exist to define the concept of collaboration. In the Oxford dic-
tionary collaboration is defined as the ‘the act of working with another person or
group of people to create or produce something’. From a computer science perspec-
tive, collaboration can involve humans as well as computational agents, who use
technological support in ‘a process in which two or more agents work together to
achieve a shared goal’ (Terveen 1995). A more specific definition is given in behav-
ioral science, where collaboration ‘occurs when a group of autonomous stakeholders
of a problem domain engage in an interactive process, using shared rules, norms, and
structures, to act or decide on issues related to that domain’ (Wood and Gray 1991).

In this chapter, the focus is on collaboration as ‘an interactive process in which a
group of individual group members uses shared rules, norms, and structures to create
or share knowledge in order to perform a collaborative task’. Thereby, collaboration
can make use of technological support to provide an environment that supports shared
rules, norms, and structures of an organization. In the context of virtual teams and
cross-organizational collaboration, it is further assumed that collaboration takes place
in a dynamic environment, which is characterized by changing requirements and
resources such as a changing process goal, available time or group constellation.
As a result, technological support needs to be aware of a collaboration context to
provide groups with the support they need. Such technological support can be a
context-aware system, which ‘uses context to provide relevant information and/or
services to the user, where relevancy depends on the user’s task’(Dey 2001). Thereby,
context-aware applications can support the presentation of information and services
to a user, the automatic execution of a service for a user or the tagging of context
information to support later retrieval (Dey 2001).

Several context-aware systems focus on physical context elements such as user’s
location, time and activity (Ardissono and Bosio 2012; Ferscha et al. 2004). However,
less research has been done on using context to predict group performance. Research
on groupware systems (Dennis et al. 1988; Nunamaker et al. 1991) indicates that
a collaboration process and its outcome are affected by different factors like group
characteristics, task complexity, technology used or organizational culture. Today,
different social psychological theories (Tajfel 1974; Janis 1982; Karau and Williams
1993; Diehl and Stroebe 1991; Gallupe et al. 1992) describe and predict the influence
of such contextual factors on group behavior and performance. In this chapter, it is
assumed that by monitoring group performance a context-aware system can provide
new services to handle negative group behaviors such as groupthink (Janis 1982) or
social loafing (Karau and Williams 1993) and thereby improve group performance.

21.3 Group Performance in Dynamic Collaboration Processes

This section introduces a framework for group performance in dynamic collaboration
processes. The framework is used to illustrate the complexity of a collaboration
process. It discusses the factors that define the context of a collaboration process
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Fig. 21.1 A general framework of group performance in dynamic collaboration processes (adapted
from Hackman 1987)

and influence its performance. Based on the input-process-output framework for
analyzing group behavior and performance by Hackman (1987), the framework
consists of the elements collaboration task, individual group member, collaboration
process, collaboration outcome and external event (see Fig. 21.1).

Similar to Hackman (1987), in this chapter it is assumed that performance in
collaboration can be observed from an individual and group level. In the center of
Fig. 21.1 individual group members form a group for collaboration and represent
the individual level. The composition of the group is influenced by the collaboration
task, which defines the necessary resources to complete a task. These resources can
represent knowledge, skills, and abilities (KSAs) of individual group members as
well as their motives, emotions and personality.

During the collaboration process, individual group members interact with the
environment by making use of external resources such as task related information
or technological support. From a group level perspective, individual group members
contribute different resources in an interactive process to the group. The design of the
interactive process is influenced by the collaboration task, which defines the shared
rules, norms, and structures to generate a collaboration outcome.
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The outcome of a collaboration process can be classified into the dimensions
performance-related and affective-related. On the individual level, performance of
an individual group member can be represented in different ways such as the amount
of influence of an individual during a decision-making process, the number of con-
tributions in a discussion or the personal speed of performance. The affective-related
outcome can be defined by psychological factors like satisfaction, mood or moti-
vation of an individual group member. On the group level, performance of a group
can be represented by factors like the quality of a decision, the correctness of a so-
lution, the group productivity or the time required to achieve an intended goal. The
affective-related outcome can be group cohesion.

From the literature, the context of a collaboration process can be defined in dif-
ferent ways. Schilit and Theimer (1994) refer to context as location information that
enables context-aware systems ‘to adapt according to its location of use, the collec-
tion of nearby people and objects, as well as the changes to those objects over time’.
Dey (2001) proposes that context is ‘any information that can be used to characterize
the situation of an entity’. Bazire and Brézillon (2005) define context as a ‘set of
constraints that influence the behavior of a system (a user or a computer) embedded
in a given task’. Thereby, they consider that ‘context can be specified for a given
situation by the answering of the following questions: Who? What? Where? When?
Why? and How?’.

From a context perspective, in this chapter it is assumed that the collaboration
context describes the current status of the collaboration task, individual group mem-
ber, collaboration process, collaboration outcome. During a collaboration process,
these elements can influence each other, which lead to a change of the collaboration
context over time. From, e.g., a social psychological perspective, the production
blocking effect (Diehl and Stroebe 1991) describes the possible negative effect of a
process design that hinder the individual group members to share contributions the
moment they occur. In this situation, the collaboration process influences the collab-
oration outcome by reducing the number of contributions as well as the motivation
and mood of the individual group members. Another example is given by the social
loafing effect (Karau and Williams 1993), which describes the tendency of individual
group members to expend less effort in a collaboration process when they believe
their contributions to be dispensable and not needed for group success. This effect
could increase with the number of individual group members and a collaboration
process design that provides anonymity. The composition of the group itself can
influence the collaboration process and as a result the performance of the collabora-
tion process. The social identity theory (Tajfel 1974), e.g., proposes that individual
group members tend to classify themselves and others into various social categories,
which represent attitudinal, emotional and behavioral similarities between the self
and in-group members. Milliken et al. (2003) argue that individual group members
who strongly identify with their group are more likely to participate actively than
they would in groups with which group identification is low. In connection with
group diversity, the evaluation apprehension effect (Gallupe et al. 1992) describes
that the fear of negative evaluation may further cause individual group members to
withhold their contributions during the collaboration process.



332 S. W. Knoll and S. G. Lukosch

With regard to virtual teams and cross-organizational collaboration, a change
in the collaboration context can stem from different external events that are not
traditionally considered in collaboration process design. These events originate in
the complexity and unpredictability of a collaboration process, which can lead to
a change of the collaboration task, the group constellation and the process design
itself (Janeiro et al. 2012a). During, e.g., a collaborative maintenance process of an
industrial machine, the detection of changed machine parameters, such as a critical
temperature rise of the machine, can lead to a change of the collaborative task. Instead
of identifying the failure cause, the individual group members now need to prevent
a breakdown of the machine. In such a dynamic situation, the resources such as the
time available might change, which requires process adaptation. As a collaboration
process is designed for a specific group of individual group members, a change of
the collaboration task and the process design might also require different individual
group members to achieve an intended goal.

To sum up, the introduced framework illustrates the contextual factors that in-
fluence the performance in collaboration. In this chapter, it is assumed that these
contextual factors can be used by context-aware applications to provide collaborating
teams with the support they need.

21.4 Concept of Interventions

A change in the collaboration context can lead to a need to adapt the collaboration
process to the new situation. In face-to-face collaboration, a facilitator can monitor
the collaboration process and perform interventions to help the group and solve its
problem. A key skill for a facilitator is to make effective interventions to ensure that
the collaboration process fits to a given collaboration context. From the literature, an
intervention can take place in three stages (Westley and Waters 1988):

• Stage 1: to recognize symptoms of a process problem—The recognition process
is characterized by analyzing the behavior of the individual group members. In
face-to-face collaboration, this can be done by analyzing the contributions, the
body language as well as the interaction of the group.

• Stage 2: to interpret the syndromes—To identify the underlying pattern of given
syndromes, the facilitator needs knowledge about theories on group behaviors as
well as expertise with group dynamics. During this identification process, a list
of generic problem syndromes can support a facilitator (for example the generic
meeting problem syndromes by Westley and Waters 1988)

• Stage 3: to make an intervention—To deal with a process problem, a facilitator
can choose between action and interpretation interventions. Action interventions
directly manipulate the collaboration process (for example to change the group
constellation if expert knowledge is needed; or to prevent interruptions of an
individual group member). By using an interpretation intervention, a facilitator
communicates the observed patterns to the group to improve awareness and help
the group to solve the problem on their own.
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Compared to face-to-face collaboration, virtual teams face the challenge that the
used technology often reduces or eliminates visual communication channels such as
facial expressions or body language. To make use of the concept of interventions,
a support technology needs to provide services to monitor and analyze contextual
information of a collaboration process as well as to adapt the process.

Elastic collaboration support is needed in highly dynamic processes, such as
complex design and engineering processes where external events can lead to an un-
predictable change in the collaboration context (Janeiro et al. 2012b). Depending
on the expertise of the individual group members, such support ranges from pre-
scribed collaboration to emergent forms of collaboration (Janeiro et al. 2012b). On
the one extreme, prescribed collaboration supports individual group members with
less expertise in collaboration by predefining process as well as support tools. Here,
a support technology provides support by monitoring the collaboration context and
providing interventions based on predefined rules. On the other extreme, emergent
collaboration supports expert groups that do not need guidance and coordination dur-
ing collaboration. Here, the individual group members use the support technology
to monitor the collaboration context and to adapt the process to new situations. A
context-aware system can support such elastic collaboration by providing a service
to monitor the collaboration context. Based on a rule concept, such a system can
further provide services that provide action as well as interpretation interventions.
However, to make this possible, a modeling approach is necessary to describe the
context of a dynamic collaboration process.

Several context-modeling approaches exist that make use of contextual informa-
tion to represent awareness information (Reiter et al. 2013) or to recommend services
and tools (Wang et al. 2006; Vieira et al. 2005). For example, Reiter et al. (2013) in-
troduce a conceptual context approach that uses data from a business process model
to describe the communication context of an individual group member during collab-
oration. Here, a collaboration context is characterized by the dimensions: Task (the
activity in a process model), Location (the workplace of an activity), Presence (the
availability of an individual for communication in relation to a location or task), and
Relation (the relationship between the individuals). As common business process
models are usually not designed in such granularity to provide detailed informa-
tion about the individual group members or the services, such context modeling
approaches are less suitable to monitor the performance of emergent collaboration,
where individual group members coordinates themselves. More contextual informa-
tion about collaboration can be described by an ontological approach (Vieira et al.
2005; Wang et al. 2006). Such approaches divide the collaboration context into sub-
classes such as Physical Context, Organizational Context and Interaction Context
(Vieira et al. 2005) or relate contextual information to Person, Task, Interaction,
Artifact, Tool, Collaboration Control, Environment and History (Wang et al. 2006).
However, they do not provide a concept to describe the process workflow, which
is needed to monitor the performance of prescribed collaboration. Therefore, a new
modeling approach is necessary to define a collaboration process as well as to express
contextual process information.
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Fig. 21.2 A semantic model for dynamic collaboration processes

21.5 A Semantic Model for Dynamic Collaboration Processes

The following section introduces a semantic model that combines properties of a
process definition language to express the workflow of acollaboration process with
given ontology-based approaches to capture contextual process information.

Figure 21.2 illustrates a first approach for such a semantic model by the key
concepts and their relations. In this model, the concept participant describes an
individual group member who participates in a collaboration process. The concept
participant has certain skills that can be a prerequisite of a role in a process. Similar to
Haake et al. (2010), the concept role is used to abstractly denote a set of behaviors,
rights and obligations of a process participant. A participant can be assigned to
a group in a specific role. Besides the concept role, the concept skill is used to
distinguish different participants and thus to be able to define requirements for the
participants of a process. The concept process describes a collaboration process in
which a group uses shared rules, norms, and structures to create or share knowledge.
Similar to Oliveira et al. (2007), a process has an objective, defining its main purpose
or collaboration task. How a group moves through this process to create an intended
state in the process can be prescribed by work tactics of a group, similar to the
concept of a collaboration pattern (Pattberg and Fluegge 2007). The semantic model
represents these stages in a process by the concept phase and relating this concept
to a group. During a phase, a group of participants moves through a sequence of
activities. Similar to concepts like participation (Oliveira et al. 2007) or action (Haake
et al. 2010), the concept activity represents an atomic activity that is executed by
a participant using external resources such as a software tool represented by the
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concept component. To control the collaboration process and allow the representation
of parallel phases, the concept flowConnector is used to implement given workflow
patterns such as parallel split, exclusive choice or simple merge (van der Aalst et al.
2003).

The resulting semantic model expresses information about a collaboration process
in different ways. By using properties of a process definition language, the model can
prescribe as well as log the workflow of a collaboration process. The workflow of a
problem solving process can, e.g., be prescribed by relating a process entity to phase
entities such as ‘problem definition’, ‘solution search’, ‘solution generation’, ‘so-
lution evaluation’ and ‘solution implementation’ (Knoll et al. 2013). As each phase
can require a different group composition, a phase entity is related to a group entity,
which requires participants with specific roles. Each phase itself defines an abstract
sequence of possible activities related to predefined components. For example, the
activity entity ‘to generate a solution’ can be related to the component entity ‘brain-
storming’. An activity sequence defines the possible interaction of a participant with
a component. For example, a component entity ‘brainstorming’ could provide sup-
port for the activity sequences AS1: {to view; to create} and AS2: {to view; to create;
to comment}. Thereby, the activity sequence AS1 represents a common brainstorm-
ing process, whereas the activity sequence AS2 allows brainstorming participants to
comment existing contributions.

During a collaboration process, a process log can be created by documenting the
executed activities in the process as a relation between the concepts phase, participant,
component, activity and data. As it cannot be known before process start, through
which phases a group passes, the process log is initialized as a process entity that
relates a phase entity to a group entity. During collaboration, the process log relates
a participant entity to an executed activity entity, which is defined by the supported
activities of a used component. The process log can be refined by searching for
patterns or comparing a process log to a predefined collaboration process. Thereby,
a specific combination of used components or a specific activity sequence over a
period of time can give insights on rules, norms, and structures the group used
during collaboration that can be represented as a phase entity.

Besides the workflow of a collaboration process, the semantic model can express
contextual process information by using properties of the given ontology-based ap-
proach. For example, the semantic model provides contextual information about the
individual group members by the properties and relations of the concepts participant
and skill. Similar to Wang et al. (2006), this information can be improved by con-
necting the Friend of a Friend ontology (FOAF 2010) to the concept participant to
describe the individual group members, their activities and their relations to each
other in more details. Contextual information about a collaborative task is given by
the concept objective, which defines the goal for a phase or the whole collaboration
process. This information can be improved by relating the concept process to an
ontology such as the organization ontology (Organization Ontology 2013) that de-
scribed organizational structures of an organization in which collaboration processes
occur.
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21.6 A Context-Sensitive Intervention Approach

In this section, the application of the semantic model to define context-sensitive
interventions for context-aware systems that support collaboration in dynamic en-
vironments is discussed. Assuming that contextual information of a collaboration
processes can be used to monitor the performance of a group during collaboration,
such information can be used to define interventions as of event-condition-action
(ECA) rules (Goh et al. 2001). The semantics of an ECA rule (ON event IF condition
DO actions) is defined as follows:

• Event: The concept of an event specifies the situation in which a rule is used to
coordinate the use of possible interventions that are related to this situation.

• Condition: The concept of a condition defines a logical test that, if satisfied or
evaluated to be true, causes the action to be carried out. The expression of a
condition can make use of given logical operations and can refer to the concepts
of the semantic model. With regard to the concept of interventions (Westley and
Waters 1988), a condition combines the stages of an intervention to recognize and
interpret symptoms of a process problem.

• Action: The concept of an action defines a change or update in a collaboration
process. Thereby, the concept of action can support collaboration by adapting the
collaboration process (action intervention) or by providing awareness information
to the individual group members (interpretation intervention).

Related to Niederman et al. (2008), context-sensitive interventions can be defined at
different levels:

• Design level: These interventions guide individual group members in choosing
appropriate tools, techniques, and participants to structure a collaboration process
that is effective in achieving an intended goal.

• Execution level: These interventions guide a group step-by-step through the
collaboration process and adapt its workflow if needed.

• Activity level: These interventions analyze the structure of activities of a collabo-
ration process and provide support to adapt these activities to stimulate effective,
efficient and rigorous problem solving.

• Behavior level: These interventions focus on behavior of a group during a
collaboration process to stimulate positive and prevent negative group behaviors.

A possible application of the ECA rule approach is the design of a context-sensitive
interpretational intervention for the social loafing theory (Diehl and Stroebe 1991).
This theory describes the tendency of participants to expend less effort when they
believe their contributions are dispensable and not needed for group success. The
effect increases with increasing group size and can be reduced when participants
believe that they are being evaluated as individuals rather than collectively as a
group. As group size affects this group behavior, a context-sensitive intervention
rule can be related to the number of individual group members in a collaboration
process. Furthermore, indicators such as the number of contributions or the time
between two contributions can be monitored during the process. A possible condition
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01 interpretationIntervention reduceSocialLoafing (Activity a)
02 componentset c = a.isActivityOf().consistsOfActivity().usesComponent()
03 ON
04 a.activityType == ‘navigate’
05 IF
06 a.isActivityOf().phaseType == ’solutionGeneration’ AND
07 a.isActivityOf().requiresGroup().getGroupSize() > 7 AND
08 checkIdeaFlowDeviation(c, ‘brainstorming’, 2 ) == TRUE 
09 DO
10 provideRecommendation( “The system detects a possible social loafing effect.
11 Please keep in mind that every contribution is valuable and needed to find a 
12 solution for the problem situation. If a participant needs helps please do not 
13 hesitate to ask other participants for help.”)

Fig. 21.3 Syntax of the context-sensitive interpretational intervention: reduceSocialLoafing

for an intervention can be the situation that a group has a constant contribution
flow instead of one individual group member with a high time factor between two
contributions. At a certain discrepancy level between individual contribution rate and
average group contribution rate, an interpretation intervention can inform the group
about this situation and suggest approaches to overcome this situation.

Figure 21.3 represents the syntax of an interpretational intervention rule to monitor
and reduce social loafing. The rule makes use of the semantic model for dynamic col-
laboration processes (shown in Fig. 21.2) to monitor the workflow of a collaboration
process and capture contextual process information. During a collaboration session,
the relations between the concepts of the semantic model define a collaboration data
stream. By monitoring the collaboration data stream the interpretational intervention
rule is triggered by the execution of an activity of the activityType: ‘navigate’ (see
Fig. 21.3, Line 04), which represents the situation in the workflow in which the group
activates a new phase of a collaboration process. With regard to the introduced se-
mantic model, the rule checks the conditions if the related phase of the event activity
is of the phaseType: ‘solutionGeneration’ (see Fig. 21.3, Line 06) and if the active
group involves more than seven participants (see Fig. 21.3, Line 07). Furthermore,
the rule uses the function ‘checkIdeaFlowDeviation()’ (see Fig. 21.3, Line 08) to
check whether the group uses the component: ‘brainstorming’ and if the deviation
between the individual idea flow rate and the average group idea flow rate is more
than two minutes. In the data stream, the relation between the concepts ‘activity’ and
‘component’ (shown in Fig. 21.2) represents the used component. Furthermore, the
function uses the relation between the concepts ‘participants’, ‘activity’ and ‘data’ to
calculate the idea flow deviation. If the conditions are true, a context-aware system
can provides a popup window to the participants with awareness information (shown
in Fig. 21.3, Line 10–13).
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21.7 Related Work and Discussion

The introduced context-sensitive intervention approach represents a possible appli-
cation of a semantic model that combines properties of a process definition language
to express the workflow of a collaboration process with given ontology-based
approaches to capture contextual process information.

In the research field on context, different approaches exist to control the physical
actions of a human or computational agent situated in a simulation or in the real
world. For example, the context-based reasoning approach decomposes knowledge
about human behaviors into a hierarchy of contexts to represent human performance
during a process (Gonzalez et al. 2008). At the top of the context hierarchy, a mis-
sion context provides knowledge on a process and a sequence of control contexts
that could be implemented by an agent during the process. Thereby, a control con-
text contains the actions and procedures relevant to a specific situation as well as
transition rules to recognize when a transition to another control context is required.
In this context, Gonzalez et al. (2008) introduced a formal description to express
the behavior of an agent in a process in a context-based reasoning model. Further-
more, Barrett and Gonzalez (2011) extend the context-based reasoning approach to
formalize collaborative behaviors. The resulting collaborative context-based reason-
ing approach is based on the concepts of the joint intention theory and express the
communication among the agents.

As the design process of a context model has to include the experience of hu-
man experts to model the necessary knowledge associated, the given approaches
seem to be suitable to express well-known collaboration processes. The introduced
context-sensitive intervention approach can make use of the hierarchically approach
to structure and organize process interventions with regard to the possible collabo-
ration contexts of a process. Thereby, concepts of the semantic model for dynamic
collaboration processes can be used to describe a context in a machine-readable de-
scription, which can be used by a context-aware system to monitor the collaboration
context and adapt the process if needed. However, to monitor collaboration in dy-
namic environments, where external events can lead to an unpredictable change in
the collaboration context, context models need to be adapted and extended to new
situation, which evolve during collaboration.

In this chapter, it is assumed that the semantic model can be used to log the context
of a collaboration process. Such a process log can be used by experts in collaboration
to search for patterns or to compare a given collaboration context to predefined con-
text models. As each collaboration process is unique, context-sensitive interventions
must be adapted to be efficient in another collaboration context. Here, the formalism
of a contextual graph Brézillon (2007) seems to be a suitable approach to represent
and compare similar collaboration processes. To express experience in decision-
making, a contextual graph represents a task realizing, and paths correspond to
different practices developed by experts for realizing the task. The formalism further
allows the incremental enrichment of experience by the refinement of existing prac-
tices. This property of a contextual-graph could be used to represent expert knowledge
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about process interventions. During the analysis of process logs of similar collabora-
tion tasks, experts in collaboration can use a contextual graph to document possible
identified process problems. Contextual nodes can be used to express differences
between similar collaboration processes such as the initial collaboration context as
well as distinctive changes of the collaboration context during the process. Experts
can further use action elements to document possible context-sensitive interventions
that correspond to a given contextual node. These interventions represent the expe-
rience of the experts for a specified context and make use of the introduced ECA
approach to define conditions that can be evaluated by a context-aware system. The
resulting contextual-graph can be improved over time by the refinement of possible
new contextual nodes as well as context-sensitive interventions.

To sum up, in this chapter research about a context-sensitive intervention approach
is described that intends to support elastic collaboration in dynamic environments.
Based on a review of existing theories on collaboration performance, it is discussed
how contextual process information can be used to monitor group performance during
collaboration. A first approach of a semantic model is introduced that can be used
to capture, share and reuse information about a process definition and contextual
information. An application of the semantic model is discussed to define context-
sensitive intervention for collaboration processes. Here, the ECA rules concept is
used to describe the relation between an intervention and a specific collaborative
situation.

Finally, more research is needed to understand the relation between these indica-
tors and the performance of a group in a specific situation. Currently, the semantic
model is deployed in a context-aware system for collaboration (Janeiro et al. 2013)
to evaluate the semantic model and possible intervention rules. Resulting knowledge
can then be used to improve the existing semantic model and to provide new services
to handle negative group behaviors in collaboration processes.
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