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Abstract

Effective collaboration dynamics are at the core of learning, knowledge exchange and
innovation processes. Nevertheless, in today’s global environment, a large number of
collaboration initiatives fail to deliver the value expected, as complexity is increased by the
diversity and the distributed nature of the people, groups, and knowledge sources and by the
knowledge integration processes involved. Effective collaboration competencies are hence
emerging as a key condition for productive and sustainable value creation at the individual,
team, organizational and inter-organizational level. L2C - Learning to Collaborate - is an
ongoing research project addressing the design of effective immersive simulation-based
learning experiences supporting the development of collaboration competencies both at the
individual and organizational level. The key characteristic of such advanced learning tools
consists in the integration of psychological, motivational, cognitive, organizational, cultural
and technological factors affecting the success or failure of collaboration into the modeling of
a set of virtual characters with whom learners can interact dynamically within a challenging
and realistic collaboration scenario. This paper provides an overview of the conceptual basis,
key design principles and expected pedagogical impact of this new type of immersive
simulation-based learning experience.

Introduction

Effective collaboration dynamics ae fundamentd to learning, knowledge exchange and
development/innovation processes in awide variety of educational, economical or societal contexts.
In spite of the attention that the subject of collaboration has attracted over the last few yearsin fidds
like management (Hansen and Nohria, 2004), organizationd dynamics (Mayer et al., 1995;
Orlikowski, 1992) and education (Pea, 1994), no traditional or computer-enhanced approaches
and learning solutions have emerged to-date which address efficiently and effectively the
development of collaboration competencies from an inter-disciplinary perspective, including:

individual psychologicd and motivational factors determining knowledge seeking and
behavior sharing of people involved in collaboration

group, organizationa and inter-organizationad factors conducive or detrimentd to
collaborative behavior

cognitive and behaviora mechaniams to support effective knowledge exchange processesin
order to seek and integrate knowledge from diverse sources teking into consideration their
contextual embeddedness

opportunities and pitfalls of technologies aimed at supporting distributed collaboration

pragmatic aspects resulting from the andlyss of best/worst cases and experiences of
collaboration patterns in different contexts (such as merger-like Situations, joint ventures and
initiatives by global teams of business or socid entrepreneurs, dliances betweeneducationd
or public sector organizations, globa professona communities, or internationa research
consortia)



In fact, in today’s globa environment, a very large number of collaboration initiatives fal to deliver
the value expected (Shenkar and Yan, 2002; Miles and Snow, 1992; Labianca et d., 1998), as
collaboration complexity is sgnificantly incressed through the diversity and the distributed nature of
the people, groups, and knowledge sources, through Information and Communication Technologies
(ICT) and e- Collaboration platforms involved to support such distributed processes

The Collaboration Challenge

If, under the best conditions, collaboration can be successful in “traditiona” settings in which people
and organizations are either co-located (such as in centrdized R&D centers) or distributed but
involved in “dmple/highly structured” collaboration processes (such as software developers
operating within open source communities [Angehrn and L oebbecke, 2004]), we are reaching today
a“Collaboration Frontier” (see Figure 1).
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Figure 1. Collaboration and Knowledge Integration Frontier

Our ultimate objective, however, is to acquire the competencies to move beyond the current
“Collaboration Frontier” into contexts in which highly distributed and diverse groups are able to
successfully collaborate on complex types of knowledge exchange and knowledge creation
processes. This emerging need is cdling for innovative approaches to design and deploy effective
learning experiences amed a simulating and facilitating the acquisition and continuous development
of collaboration and collaboration management competencies.

It is with this objective in mind that the project “L 2C: Learning to Collaborate” was launched as
an EC co-sponsored R& D collaboration among severa European academic ingtitutions and industry

partners.

The “L2C: Learning to Collaborate” Perspective

The ongoing work on the L2C Project is progressively aiming at the design of immersive smulaion
based learning experiences supporting the development of collaboration competencies both at the
individua and orgenizationd level. The key characterigtic of the project consists in the adoption of
vdidated smulaion design principles (SmallWorld Smulations or SWS [Angehrn, 2006])
underlying the development of learning experiences which are currently extensvely used to develop
the competencies of managers, engineers and decisionrmakers in top business schools (such as
MIT, Stanford, etc.) in managing change and innovation in different types of organizationd contexts
[see eg. Angehrn, 2005 and 20044].



A concrete example of alearning experience which can be classfied asa SmallWorld Smulation is
the so-cdled ‘EIS Smulation” (Manzoni and Angehrn 1997; Angehrn 2004/5) which has been
widely adopted over the last few years to substitute or complement traditional ways of teaching
change management competencies to engineering and management students, as well as to
experienced executives. In this type of smulation, learners (operating typicdly in smdl teams) are
projected into a redigic scenario in which they have to play the role of “change agents’” sent into a
company with the misson of introducing a mgor innovation (a new Information and Reporting
Systlem). Over a period of six smulated months their task is to get to know and convince more than
20 smulated characters (representing the top management of the smulated organization) to adopt
the innovation by using different communication and intervention tactics to address ther different
forms of resistance to change, by understanding and leveraging the forma and informal/hidden socid
networks among the smulated characters, and by taking into consderation the specific culture of the
targeted organization in which the innovation has to be introduced.

The EIS Smulation provides a concrete example, the effectiveness of which has been vaidated by
thousands of user experiences in academic and corporate contexts of how the know-how of a
gpecific complex domain (in this case: change and innovation management in organizations) can be
embedded in a dynamic, computer-based smulation to provide arich, intensve, and redistic game-
like learning experience congdered superior to more traditiona ways of teaching such a complex
subject (Manzoni and Angehrn 1997).

Applied to the chalenge of developing collaboration competencies, as described in the previous
section, the design approach adopted for L2C Simulaions congsts manly in integrating
psychologica, mativationa, cognitive, organizationd, culturd and technologica factors affecting the
success or failure d collaboration into the modeding of a set of virtud characters with whom learners
can interact dynamicaly within a chalenging and redlitic collaboration scenario smilar to the one
outlined above.

Designing Simulation-based Learning Experiences for Collaboration
Competencies Development: Underlying Models

The firg gep in desgning SmalWorld Smulations addressing the development of collaboration
competencies conssts in the identification of relevant models emerging from either academic studies
or empirica observations.

The design of the EIS Simulation is for instance based on a number of modes related to innovetion
dynamics, individua petterns of resstance to change, and culturd factors, which have been
embedded in the smulaion engine in order to model the behavior of the sSmulated charactersin a
believable way and to reflect redidticaly the dynamics of a specific change scenario (see [Angehrn,
2004b] for more details, or [Angehrn et a. 2005] for a description of the models and dynamics
underlying EduChallenge, a specid verson of the EIS Smulation in which userglearners are
chdlenged with a change project taking place in a university environment, interacting with smulated
characters representing deans, faculty members and universty administration steff).

Andogoudy, the design of L2C Smulaions is based on a number of models related to the theory
and practice of collaboration, as well as on a number of pedagogica/learning factors which
guarantee its pedagogica effectiveness Stimulating and facilitating the acquistion and continuous
development of collaboration competencies in managers and professonds operdating in the
educational, business or socid aress.



Within the L2C Project, 6 domains have been identified from which to select conceptua and
behaviora models (theories), relevant collaboration patterns (practice) and relevant knowledge
gained through the deployment of traditional or advanced learning gpproaches which target the
development of collaboration competencies (learning). These models, patterns and knowledge will
be integrated and embedded in the s mulation-based learning experiences.
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Collaboration-related Motivational and Cultural Dynamics

A firg dgnificant barrier to effective collaboration can be associated with the ‘willingness or
‘mativation’ gap. This includes cognitive and psychosocid factors preventing individuds from
percaiving the vaue of collaborative behavior and knowledge sharing, and rather perceiving it as a
threat (Ashforth & Madl, 1989; Brewer, 1993). Smilar barriers operate at the level of groups and
organizations (non-collaborative group and organizationd cultures) as well as in inter-organizationd
contexts, in which competitive pressures often lead to non-collaborative behavior (Fulk & a., 1992,
Locke and Schweige, 1979). Dominant menta modeds and habits need to be taken into
consderation. Such modes reflecting relevant individua psychologicd factors, attitudes and
behaviord patterns, as well as the relevant dynamics unfolding in teamwork, groups, organizationa
or inter-organizationa collaboration contexts provide the basis for modding the diverse characters
and behaviors embedded in the smulation-based learnng experiences.

Collaboration-related Knowledge Integration Dynamics

A second significant barrier to effective collaboration can be associated with the ‘competency’ gap.
Even when fully motivated (intringcaly or by environmenta factors (Collins and Amabile, 1999)) to
collaborate, individuas, teams, or organizations might not have the competencies to effectively
integrate different knowledge sources (Cohen and Levintha, 1990), as this requires an often under-
edimated ability to bridge different "thought worlds' ("semantic paces’, "coding schemes' etc.,
Tushman, 1977, Tushman & Katz, 1980; Dougherty, 1992) as wdl as a dgnificant de
contextualization and re-contextuaization effort (De Vries, et al., 1998). Thisis particularly relevant
when the knowledge sources (people, knowledge assets, processes, technologies, etc.) have a
strong tacit component (Hansen, 1999) and are very diverse in terms of background and culture.
Additiond studies semming from the knowledge management and knowledge integration arees
(Hargadon 2003; Fliaster, 2004; Grant, 1996; Hippel 1994; Johnson, 2001; Wenger, et al., 2002)
are providing the basis for sdlecting and integrating the most rlevant models to enable the resulting
smulaion-based learning experiences to reflect the complexity of knowledge integration dynamics
and ways of addressng this complexity productively, beyond developing increased awareness and



dimulating the interest to extend one's competencies in this domain (individua and/or organizationa
collaboration readiness).

On the individud levd, in addition to motivetion, there are two criticd areas of knowledge
integration/fuson competence — the cognitive and the socid component (Fliaster, 2004). The
cognitive competence means the ability to seek knowledge assets in diverse contexts and to trandfer,
adapt, combine and develop them further. Additionaly, empirical research suggests that transferring
new knowledge and maintaining a diverse socid network are related activities and have areciproca
effect on each other (Reagans & McEvily, 2003). In these terms, socia competence means in
particular the ability of individuds to establish and maintain collaborative interpersond relations
(Wunderer & Dick, 2002; Kihlstrom & Cantor, 2000). Both socid and cognitive competencies
contribute to the perceived trustworthiness of actors, thus playing a decisive role for knowledge-
sharing and other forms of collaboration which are rdevant for innovation and learning (Mayer et d.,
1995; Levin & Cross, 2004).

Furthermore, the socid network theory has shown that new and useful knowledge can be gathered
through trusted “week ties’ (Levin & Cross, 2004) and brokerage across structurd holes (Burt,
2004). Socid networks that span structural holes are associated with cregtivity and innovation, high
compensation and profits (Burt, 2001). An integrative andyss of motivational, socid, cognitive as
well as dructurd dimensons of effective knowledge integration processes in collaborative socid
networks is another critical area from which models to be embedded in L2C Smulations can be
drawn from.

Collaboration-related Workgroup/Team Dynamics

Effective workgroup dynamics is a third essential component of collaboration (Poole & d. 1993;

Hogg & Abrams, 1993). Thisis particularly the case when people are geographically distributed and
need to support their collaboration through a variety of media and technologies as studied in the area
of Computer-supported Collaborative Work (CSCW) (Benbasat & Lim, 1993) and Virtua
Communities (Finholt & Sproull, 1990). Adopting traditiona team dynamics management processes
for such digtributed workgroups has clear limitsin terms of sustaining critica factors such as attention
(Davenport and Beck, 2001) or trust (Davis, 1989; Jarvenpaa & Leidner 1998). The indghtsfrom
the relevant literature slemming from online team dynamics, virtua communities success factors and
experiences with different types of collaboration technologies and mechanisms (such as socid

tranducence (Erickson et a. 1999), reputation and presence technologies (Hallingshead & 4d.,

1993)) dso need to be integrated in the Smulation-based learning experiences to provide a richer
understanding of the impact of ICT on collaboration dynamics.

Collaboration Management Competencies: Best/Worst Practice Cases and Patterns

A number of articles and books have appeared presenting theories built on practical experiences
with the management of different types of collaboration contexts among different organizations
(Huxham and Vangen, 2005; Katzenbach and Smith, 1993). Combining these insights with new
data resulting from questionnaires and sructured interviews conducted with the non-academic
partners involved in the L2C Project is a critical step for identifying representative collaboration
experiences (both successful and unsuccessful ones) and andyzing the management factors which
lead to thelr success or falure. This includes a classfication of cases documenting Collaboration



Patterns and related Collaboration Traps enbedded in the redigtic scenarios on which the
smulation-based learning experiences are built.

Learning solutions addressing Advanced Collaboration Dynamics

Although there is effectively a large amount of literature on the relevance of team competencies, not
many learning solutions exist today to address the domain of collaboration competencies (Euler,
2004). Nevertheless, a number of valid indghts can be gained from current practices and
experiences with current pedagogical approaches (both traditiona and advanced, in terms of
conceptua and technological sophigtication) aimed at developing at least one of the competencies
related to effective collaboration, providing learning experiences for instance in the areas of
Knowledge Management (Scardamaia & Bereiter, 1994), Socid Competencies and Socid
Networks (Williams, 2002), Group Dynamics, or e-Collaboration (Gibson & Cohen, 2003;
Mayrhofer & Back, 2003).

Advanced Simulation & Agent Technologies

A number of relevant frameworks, research projects, technologies and standards are emerging in the
domain of smulations enabling userslearnersto interact dynamicaly with believable cognitive agents
and characters, i.e. socio-cognitive agents embedded in dynamic smulations and displaying the
behavior of individuas (Sarjoughian and Singh, 2004, Baillie de Byl, 2004, Funge and Terzopoulos,
1999). Within the L2C project we am to build on and extend the design of generic gaming

architectures and tools (Smulation engines and development environments), the underlying modding
component (Smulation kernds and modular knowledge integration modules) as well as the user

interface component (advanced user interfaces for socio- cognitive agents) to achieve the degree of

flexibility and bdievability necessary for the design of SmdlWorld Simulations [Angehrn 2006].

Implementing Simulation-based Learning Experiences for Collaboration
Competencies Development: Design Elements

The second design-oriented step condsts in selecting and integrating the models, dynamics and the
ingghts gained in the first step into an interactive sSmulation providing the basis for the targeted L2C
Learning Experiences (see Figure 3).
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Figure 3. L2C Simulations Design Process (adapted from [Angehrn 2006])

As mentioned in the first part of this paper, the specificity of the targeted smulaions is to integrate
models of: (i) individual behavior (to dlow learners to come into touch with different types of
individuals displaying different types of dtitudes), (i) group interactions and reationship
network dynamics (eg. influence networks affecting the diffuson of atitudes in a group), (i)
organizational contexts and dynamics (e.g. specific cultures reflecting a given indusgtry, a family
busness or an SME context), and (iv) intervention dynamics (eg. what happens when the
learnerstry to intervenein the sSmulated context using different gpproaches and tactics).

Key desgn guiddines dso indude a redidic scenario, a chdlenging collaboration-related
management misson, a st of bdievable characters, arange of managerid actions and aredigtic role
for the players (operaing typicdly in teams to strengthen the collaborative learning dimension of the
smulaion-based learning experience, [Manzoni & Angehrn 1997)).

In addition to design guidelines, the L2C Project is producing implementation guidelineswhich
support the sdection and design of gppropriate modeling approaches and technologies for smulation
kernds (engines and integration of specific dynamics) and user interface components. Such
guiddines am to provide games and edutainment designers with a structured gpproach for
developing and deploying effective learning experiences based on redidtic scenarios in which
learners are placed in the Stuaion of being in charge of “managing” complex collaboration
processes, and where they come into touch dynamicaly with dl the factors (at the individua, group,
organizationa, as well as the cognitive and behaviora leve) determining the success of failure of
collaboration dynamics.

Desgn and implementation guiddines are being complemented by pedagogical guidelines
describing the ideal educationd settings and processes in which L2C Simulations can be deployed in
universities or organizetions. This is particularly important, as (1) L2C Simulations have the primary
objective to simulate and facilitate learning, and (2) the “learningby-playing” approach employed is
not the currently dominant mode for adult learning. The key role of games in triggering learning,
knowledge structuring and cognitive change in children has been extensively andyzed in the work of
Piaget and Vygotsky (Wadsworth, 1979; Moll, 1990). In adult education, and particularly
management development, computer smulation games have been employed successfully over
severd decades, and studied extensvely in terms of their impact on variables such as the
development of various competencies and skills, motivation, willingness to experiment, development
of appropriate mentad modes, and critica thinking (Wild, 1996; Malone, 1981; deJong, 1991).
However, the successful deployment of “games’ in organizationd learning contexts remains a
chdlenge in mogt cultures and organizations.

The key hypothesswe am to test through the resulting L 2C smulaionsis the extent to which ICT-
based systems can be used to: (1) model cognitive and behaviora processes related to collaboration
dynamics, (2) embed such processes in interactive game-like learning experiences, and (3) help
individuds and organizations to diagnose and learn how to address cognitive and behaviora barriers
(at both the individud and organizationa leve) to effective collaboration and knowledge sharing.

Conclusion

In the modern hyper-competitive business environment, learning and innovation are increasingly seen
as the most powerful sources of competitive advantage. Current theoretica and empirica research



has ds0 demondrated that the most successful firms span multiple, otherwise disconnected
industries and markets and develop new technolo gies, products, and processes by recombining
exising knowledge assets in new, creative ways [Hargadon, 2003]. Effective collaboration
competencies are hence emerging as a key condition for productive and sustainable value cregtion at
the individud, team, organizationa and inter- organizationa level.

L2C Smulaions, the desgn of which has been discussed in this paper, address the area of
collaboration from a multi-disciplinary perspective, integrating indghts and models from socid
sciences, knowledge management, collaboration-oriented ICT, and experientia, computer-
enhanced learning.

Research-wise, our objective is to demongrate how individua cognitive and behavioral processes
and relevant organizationa dynamics can be modeled usng smulation technology in a way thet is
redistic enough to trigger experientia learning about the factors determining the success or failure of
collaboration in organizationd and inter-organizationa contexts. This line of research will hence
contribute to extend our understanding of how to best design and deploy learning oriented
smulations of socid interaction contexts (Aldrich, 2005; Angehrn et d., 1995; Angehr n and Nabeth
1997; Angehrn 2005 and 2004a; Gilbert 1993; Gilbert and Chattoe, 2001; Magerko and Laird,
2003; Sden and Zimmermann 2003; Sarjoughian and Singh 2004;Yilmaz and Oren 2003).

The ultimate objective is to provide (i) the community of educators with anew technology-enhanced
approach to the effective development of relevant collaboration competencies and (i) the
community of indructiond designers, learning technologies experts and researchers with tools,
components and a conceptua and design framework enabling them to design and deploy their own
collaboration scenarios, smulations, and learning experiences.
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