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Resumé  

Afhandlingen præsenterer et begrebsapparat til integreret behandling af 
tekniske og organisatoriske design problemer knyttet til udvikling og 
introduktion af samarbejdsstøttesystemer (eng. "groupware") i virkelige 
omgivelser. Begrebsapparatet "Integrated Organization and Technology 
Development (OTD)" blev udviklet i starten af 1990'erne og anvendt ved 
projekter i virksomheder og sociale netværk i adskillige forsknings- og 
udviklingsprojekter i det seneste tiår. OTD's teoretiske grundlag udgøres af 
tilgange fra arbejdspsykologi, organisationsudvikling og fra tilpasning (eng. 
"tailoring") og brugerdeltagelse i systemudvikling. Afhandlingen 
præsenterer OTD som et orienteringsbegrebsapparat til design og 
implementering af groupware i arbejdssammenhæng, som det oprindeligt 
blev formuleret, og opsummerer empiriske resultater fra dets praktiske 
anvendelse. 

På grundlag af praktiske erfaringer med groupware introduktion i mindre 
formelt organiserede sociale netværk og grupper diskuteres betydningen af 
sociokulturelle begreber som social identitet, social kapital og 
praksisfællesskaber. Hvor OTD begrebsapparatet fokuserer på design og 
samarbejde i mere traditionelle organisationer, tager de nævnte 
sociokulturelle begreber processer omkring tillidsskabelse, social 
identifikation og netværksbaseret læring i betragtning. 

I forhold til processer omkring groupware introduktion præsenteres 
empiriske resultater fra fire forskningsprojekter, som omhandler 
samarbejdsnetværk mellem design kontorer og et stålværk i Ruhr-området, 
et netværk mellem iranske NGO-organisationer, et hybridt netværk 
bestående af informatikstuderende på Hamburg Universitet og 
praksisfællesskaber bestående af studerende og virksomhedsmedarbejdere 
på et universitetskursus. Erfaringer fra projekter benyttes til en diskusion af 
OTDs anvendelighed og til at forstå den rolle som sociokulturelle processer 
vedrørende identitetsskabelse, læring og tillidsskabelse spiller for 
introduktion af groupware i organisationer, sociale netværk og 
praksisfællesskaber. 

Afhandlingen er baseret på fem artikler, som er publiceret i videnskabellige 
tidsskrifter og konferenceproceedings i perioden 1995-2007 (forthcoming). 
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Abstract 

The thesis presents a framework for the integrated handling of technical and 
organizational design problems concerning the development and 
introduction of groupware systems into real-life settings. This framework 
for “Integrated Organization and Technology Development (OTD)” was 
elaborated in the early ninetieth and applied to companies and social 
networks in several research and development projects during the last 
decade. The theoretical background of the OTD framework refers to 
approaches of work psychology, organization development and of 
tailorability and participatory design. The thesis presents OTD as an 
orientation framework for groupware design and introduction for work 
places as it was originally formulated and sums up empirical findings 
concerning its practical application.  

According to further practical experiences and empirical findings, drawn 
from groupware introduction projects in less formally organized social 
networks and communities, the impact of the socio-cultural concepts of 
social identity, social capital and communities of practice are discussed. 
While the OTD framework focuses on work place design and collaboration 
in more traditional organizations, the mentioned socio-cultural concepts take 
processes of trust-building, social identification and community-based 
learning into account. The thesis investigates the question how far these 
concepts can be helpful to understand and inform processes of groupware 
design and introduction.  

Concerning groupware introduction processes, the empirical results of four 
research projects are presented dealing with a cooperation network of design 
offices and a steel mill in the German Ruhr area, a community of Iranian 
non-governmental organizations (NGOs), a “hybrid” community of students 
of information systems at the University of Hamburg, and communities of 
practice (COP) of students and company practitioners during a practical 
university lab course. These empirical results are discussed concerning the 
applicability of the OTD framework and the role socio-cultural processes of 
identification, learning and trust-building play for introduction of groupware 
systems into organizations, social networks and communities. 

The thesis is based on five papers, published in journals and conference 
proceedings from 1995 until 2007 (forthcoming).  



OTD and the Impact of Socio-Cultural Concepts Markus Rohde 

6 

Content 

Preface............................................................................................................2 

Resumé...........................................................................................................4 

Abstract ..........................................................................................................5 

Content ...........................................................................................................6 

Part I: Integrative Summary ...................................................................8 

1 Introduction ..........................................................................................9 

1.1 Research Questions .......................................................................11 

1.2 Research Method...........................................................................14 

1.3 Structure of the Thesis ..................................................................15 

2 Introduction to OTD ...........................................................................18 

2.1 Introduction of the OTD Framework ............................................18 

2.2 The ideal typical OTD Process .....................................................20 

2.3 Summary .......................................................................................25 

3 Research Projects on Design and Introduction of Groupware ...........27 

3.1 History of Research Projects.........................................................27 
3.1.1 GvS............................................................................................28 
3.1.2 POLITeam.................................................................................29 
3.1.3 OrgTech.....................................................................................30 
3.1.4 IranNGO-CS.net........................................................................31 
3.1.5 Wisspro .....................................................................................32 

3.2 Changing Organizational Context: Virtual Networks and 
Communities.......................................................................................33 

3.3 Summary .......................................................................................39 

4 Theoretical Framework.......................................................................41 

4.1 Theoretical Background of OTD ..................................................41 
4.1.1 Theories on Human Work.........................................................46 



Integrative Summary 

7 

4.1.2 Organizational Development (OD) ...........................................50 
4.1.2.1 The Action Research Cycle..............................................52 
4.1.2.2 Human Relations and Socio-Technical Systems (STS) ...54 

4.1.3 IT Development ........................................................................55 
4.1.3.1 Participatory Design (PD) ................................................56 
4.1.3.2 Tailorability and End-User Development (EUD) ............59 

4.1.4 Summary ...................................................................................63 

4.2 Socio-Cultural Theories – Beyond Organizations:  
(Virtual) Networks and Communities ................................................64 
4.2.1 Communities of Practice (COP)................................................67 
4.2.2 Social Identity Theory (SIT) .....................................................70 
4.2.3 Social Capital ............................................................................73 

4.3 Summary .......................................................................................76 

5 Empirical Studies................................................................................78 

5.1 The Empirical Studies ...................................................................78 
5.1.1 The Application of OTD within the OrgTech Project ..............78 
5.1.2 An Empirical Evaluation of Community Building  

of Iranian NGOs........................................................................81 
5.1.3 Evaluation of a Web-Based Student Community .....................84 
5.1.4 Communities of Practice in Applied Computer Science...........86 

5.2 Empirical Findings ........................................................................90 
5.2.1 Application of the OTD Framework  

for Groupware Design and Introduction Projects .....................90 
5.2.2 Social Capital and Trust as Preconditions  

for Community Building ...........................................................97 
5.2.3 Ambivalent Effects of Social Identification............................100 
5.2.4 Socio-Cultural Impacts of Communities of Practice ..............101 

5.3 Summary .....................................................................................104 

6 Conclusion and Outlook ...................................................................107 

References ..................................................................................................114 

Part II: Five Published Papers .............................................................127 

 



OTD and the Impact of Socio-Cultural Concepts Markus Rohde 

8 

 

 

Integrated Organization and Technology Development (OTD)  

and the Impact of Socio-Cultural Concepts –  

A CSCW Perspective 

 

 

 

Part I: Integrative Summary 



Integrative Summary 

9 

1 Introduction 

Design tasks are always facing decisions making problems in situations of 
uncertainty. This work focuses on these many problems regarding 
technological support of cooperative work in organizations. 

Human work is embedded in social structures and is almost strongly 
determined by supporting ICT systems. This is especially true if the design 
tasks concerning cooperative work are dealing with issues of social 
relations, organizational structures and technological infrastructures. In the 
late eighties and the early nineties, the scientific discourse in the field of 
computer supported cooperative work (CSCW) dealt with this fundamental 
observation and demanded for a multidisciplinary perspective to handle the 
design of groupware and their introduction in the work processes of existing 
organizations: 

"Task analysis, design, and evaluation are never easy, but they are considerably more 
difficult for CSCW applications than for single user applications. (...) Evaluation of 
CSCW applications requires a very different approach, based on the methodologies of 
social psychology and anthropology. (...) An individual´s success with a particular 
spreadsheet or word processor is not likely to be affected by the backgrounds of other 
group members or by administrative or personality dynamics within the group. These 
factors are, however, quite likely to affect applications intended to support an entire 
group, where motivational, economic, and political factors come to the fore" (Grudin 
1988: 87). 

Since the introduction of groupware systems influences, affects, and 
changes organizational processes of collaboration and patterns of 
communication, interdisciplinary approaches are needed to cope with the 
complexity of interwoven individual, social, organizational and 
technological problems.  

Furthermore, as Lucy Suchman (1987) pointed out, the design (and use) of 
groupware is always embedded in structures of the “situated action” of its 
users. This means that people's actions (and users’ interactions with 
technology) are influenced by the context of their specific situation and that 
one cannot predict users’ behaviour independent from changing situational 
context. There is a significant degree of difficulty in the software 
engineering for groupware development projects (cf. Rönkkö et al 2005). 
Besides the intended effects of system introduction, as they were planned by 
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management and ICT specialists, unintended use of the system plays a 
central role. Therefore, active appropriation of the system by users is a 
critical success factor for the introduction of groupware (cf. Pipek 2005a, 
2005b). Thus, designing systems for the support of cooperative work 
(CSCW) requires a very intense dialogue between designers and users of 
group support technologies. 

Similar to the development of groupware systems not only being an 
engineering task for professional IT developers, the introduction of these 
systems into organizations is also not an engineering task (in the sense that a 
technical system just has to be “implemented” into a social system). 
Approaches of “participatory design” (e.g., Greenbaum/Kyng 1991, Ehn 
1993, Kensing/Blomberg 1998) are aware of the design problems mentioned 
above but sometimes tend to underestimate the relevance of the unintended 
use and self-organized appropriation of groupware systems. Most design-
oriented perspectives simply just assume the groupware users to be qualified 
and motivated to take part in development processes and lack a deeper 
understanding of organizational dynamics and socio-cultural aspects. 

In the case where groupware systems analyses of introduction processes do 
not focus on individual users but on groups of users, they are more likely 
introduced to teams, work groups, organizational units, departments, or 
organizations as a whole. Furthermore, they might be introduced to 
networks of people. This is especially the case in the so-called “virtual” 
teams or organizations that usually transcend organizational boundaries and 
include members of different organizations. Therefore, with regards to 
groupware introduction, very often it’s not an organization as a whole that’s 
the focus but specific groups of users i.e., organizational units, work 
groups/teams, networks, and communities. In this respect, different kinds of 
organizational structures might need specific technological support. The 
formal structure and constitution of an organization defines the specific 
requirements for groupware design and introduction.  

With respect to organizational structures and technological infrastructures, 
development projects face a “double-bind”-problem:  

• the existence of groupware systems allows for new forms of 
organizations (like spatially distributed, virtual organizations and 
networks) and  
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• these new forms of organizations raise new requirements for 
technological support. 

The main consideration of this thesis is: Due to the introduction and use of 
groupware affecting organizational practice, and since organizational 
practice and culture affects the development and use of groupware, there is a 
need for an appropriate approach to cope with these interconnected 
technological and organizational development processes. 

In this context, the thesis presents a process-oriented framework for the 
design and introduction of groupware systems which tries to combine 
participatory and cyclic software engineering methods with concepts of 
organizational development (OD) and socio-cultural approaches to cope 
with the described problems. 

1.1 Research Questions 

The present thesis is based on research in computer supported cooperative 
work (CSCW). It aims to provide a framework for the integrated handling of 
technical and organizational design problems concerning the development 
and introduction of ICT systems in order to support collaborative processes. 
This framework for “Integrated Organization and Technology Development 
(OTD)” offers an orientation framework for the introduction of groupware 
in organizations, which is based on a participatory and process oriented 
perspective. 

Thus, the main research questions of the thesis can be defined as follows:  

(1) Can the OTD approach be used as a framework for orientation in 
projects on the design and introduction of groupware in organizational 
settings? 

With regards to this question, it is not intended to prove the applicability of 
the OTD framework for groupware design and introduction projects in 
general. Instead, this thesis will sum up and integrate some experiences 
which have been made with the application of OTD in two specific research 
projects to show exemplarily how the theoretical and methodological 
concepts of the framework can inform processes of design and introduction 
of groupware. 
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Although the OTD framework has been originally elaborated with the focus 
of workplaces in traditional organizations (like e.g., business companies or 
public administrations), it has also been applied to other forms of 
organizations. The experiences made in the research projects within the 
NGO network led to the insight that socio-cultural and socio-constructivist 
concepts might be helpful for the understanding of groupware design and 
introduction processes.  

The discourse in CSCW literature widened from the focus on work place 
design in traditional organizations to “modern” virtual organizations, 
networks and communities. Furthermore, besides the design of work places 
and the investigation in cooperative work, during the last years processes of 
collaborative learning became a topic of CSCW research.  

In this context, the second research question of this thesis can be defined as 
follows: 

(2) Are the socio-cultural and socio-constructivist concepts beneficial 
for design and introduction of groupware in modern organizations (like 
non-governmental organizations, virtual networks and learning 
communities)? 

Concerning this second research question, the thesis will investigate in the 
potential impact on processes of groupware design, in particular the 
introduction of three specific theoretical approaches:  

- the learning concept of the “communities of practice” approach,  

- the concept of trust-building in the social capital approach and  

- concepts of social generalization and accentuation in the social 
identity theory. 

The main contribution of this thesis is aimed to inform the field of CSCW. 
"Computer-Supported Cooperative Work" (CSCW) marks a research field 
concerning the application of software to support collaboration. CSCW 
integrates influences stemming from organization sciences, psychology, 
computer sciences, sociology and others. Research focus is the cooperation 
of persons in work groups and teams and the ways they are supported by 
ICT” (website Working Group CSCW of the German Computer Science 
Society (GI), translation by the author; cf. Teufel 1995: 16f.). 
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CSCW research is related to the design and the application of groupware 
systems. Hall (1999) distinguishes three categories of CSCW research:  

• academic research based on (experimental) laboratory studies with 
students, 

• academic investigations in groupware application in industry and 
government, and 

• non-academic, mostly anecdotic reports of industrial-.based 
experiences with groupware. 

According to this differentiation, the thesis aims to contribute to the second 
category of academic-based field or case studies.  

Other categorizations of CSCW research refer directly to groupware as its 
main research object. There are a number of different definitions of 
groupware mostly focusing on “a set of technologies available to support 
collaboration through the use of computers” (Hall 1999), on “specialised 
computer aids that are designed for the use of collaborative work groups” 
(Johansen 1988), or on “are computer-based systems that support groups of 
people engaged in a common task (or goal) and that provide an interface to 
a shared environment” (Ellis et al. 1991).  

Further differentiations of the research field and its research object 
distinguish in different technological categories (e.g., in synchronous vs. 
asynchronous groupware) or in groupware systems for specific purposes 
(group decision support, workflow management, shared workspaces, asf.). 
These differentiations are not of high relevance for this thesis, because 
specific groupware systems are not in the main focus.  

Instead, the studies presented investigate into the interplay between 
technical systems and organizational (or social) systems with regard to 
groupware design and introduction. Most groupware systems dealt with in 
the empirical studies are highly generic systems which had to be adapted to 
the organizational needs.  

The thesis aims to contribute to the field of CSCW research which is 
focusing on these processes of groupware introduction and adaptation in 
real-world organizations. Therefore, the research questions will be reflected 
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to concern the impacts, the OTD framework, and the mentioned socio-
cultural concepts can have on this field of CSCW research. 

1.2 Research Method 

Answers to these research questions mentioned above will be given by the 
analysis of different empirical studies. These empirical studies are based on 
groupware design and introduction projects which were conducted from 
1992 to 2005. The thesis is based on five papers, published in journals and 
conference proceedings from 1995 to 2007 (forthcoming). Three of these 
publications deal with the introduction of the OTD framework and its 
application in two different groupware design and introduction projects. 
Furthermore, two publications present studies in which the impact of socio-
cultural and socio-constructivist concepts on groupware design and 
introduction in virtual learning communities has been investigated. During 
these projects, empirical studies were conducted and ethnographically 
gathered findings are interpreted to answer the research questions. 

Concerning the underlying methodology, the presented empirical studies are 
mainly based on qualitative interviews, semi-standardized questionnaires, 
and ethnographic methods of observation, analysis and evaluation which 
have been assigned for the investigation in the complexity of the 
development and introduction of groupware (as it was pointed out e.g. by 
Hughes et al. 1994).  

Due to the heuristic and explorative character of these studies, qualitative 
and ethnographical methods have been applied to gain insights in the 
organizational dynamics and the social processes that frame groupware 
introduction projects. Additionally to the mentioned methods of interviews, 
questionnaires, observations, and qualitative analysis, the most projects 
were based on a row of workshops, in which researchers and organization 
members took part together to analyze and define requirements or to discuss 
design alternatives. Some of the projects follow the principles of action 
research, planning interventions into the organizations’ practice and 
evaluating the outcomes of these interventions (for details see chapters 4.1 
and 5.2). 
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The research projects were mainly longitudinal studies of groupware 
introduction to real-world organizations and social networks, accompanied 
by academic researchers. Empirical results and findings have been 
published in reviewed journal and conference papers which are building part 
II of this thesis. Chapter 5 describes the research projects, the empirical 
methods, and the relevant findings in detail. 

The summary aims to integrate and discuss the empirical findings of the 
different qualitative and ethnographic studies. Therefore, the published 
findings will be restructured and synthesized according to the main research 
questions mentioned above. 

1.3 Structure of the Thesis 

After this introduction, the second chapter of this integrative summary will 
introduce the OTD framework as it was elaborated during the early 1990’s. 
The framework will be described as a model for orientation in projects 
which deal with the design and the introduction groupware in an 
organizational setting. Its reference field of application will be identified as 
a work place design in traditional organizations. As the three core 
components of the design of work systems, the development of the 
organization, the design of technological systems, and the qualification of 
workers as organization members will be introduced. Furthermore, a 
participatory and cyclic process of the integrated development of 
organization, groupware and qualification will be elaborated. 

The third chapter of this integrative summary will outline the historical 
background of the development of the framework and its application in two 
groupware design and introduction projects, which is referred to in the 
papers. Additionally, the research project will be described, in which the 
studies of the impact of socio-cultural concepts on groupware introduction 
in virtual learning communities take place. 

In the fourth chapter of this summary, the theoretical background of the five 
published papers will be presented. This theoretical chapter contains two 
sub-sections:  

First, the theoretical approaches will be outlined that informed the 
elaboration of the OTD framework. According to the early publications of 
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OTD, the framework is mainly based on three different theoretical 
approaches which introduce cyclic models for (i) the regulation of human 
actions, (ii) the organization development with its action research 
methodology, and (iii) the STEPS process model for participatory software-
engineering. Besides the commonality of the cyclic character in all three 
approaches, these theoretical concepts also refer to the normative discourse 
on the quality of human work.  

With regards to this background of the OTD framework, the following 
approaches are described in particular: 

• the work-psychological theory of action regulation 
(Handlungsregulationstheorie) and its evaluation criteria for the 
analysis of human work, 

• organization theories for the analysis of organizational change and 
development, and 

• participatory design approaches for the development, introduction 
and adaptation of (groupware) systems, especially the cyclic 
software-engineering model STEPS. 

The second sub-section of this theoretical chapter focuses on socio-cultural 
and socio-constructivist theories which have strong impact on group- or 
community-building. Since (like in the modern CSCW discourse) three of 
the presented studies are not dealing with work place design in traditional 
organizations, but with groupware introduction in virtual network and 
communities, socio-cultural and socio-psychological processes gain 
relevance which have not been focused on in the OTD framework.  

If traditional mechanisms of organizational structuring (like e.g., formal 
hierarchies, organizational rules and well-defined processes) are weaker or 
absent in more informal and spatially distributed organizational settings, 
informal processes of social organization will become more of a necessity. 
Therefore, within three of the presented studies, socio-cultural and socio-
constructivist approaches have been applied to understand and analyze these 
kinds of informal processes of networking or community-building. In 
particular, three specific theoretical approaches will be described and 
discussed: 
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• The Communities of Practice approach based on socio-cultural 
theories for the understanding of collaborative practicing and 
learning in communities, 

• the Social Capital approach for the explanation of the role of trust 
for networking and community-building, and  

• the Social Identity Theory for the analysis of processes of (social) 
generalization and accentuation. 

The fifth chapter deals with a presentation of the empirical studies 
conducted in four research projects, the OTD framework was applied to  

• a cooperation network of design offices and a steel mill in the 
German Ruhr area, 

• a community of Iranian non-governmental organizations (NGOs) 
and NGO networks, 

• a “hybrid” community of students of information systems at the 
University of Hamburg, and 

• communities of practice (COP) of university students and company 
practitioners during a practical lab course. 

In the last chapter of the integrative summary the results of the different 
studies regarding the application of the OTD framework and its limitations 
will be discussed and some reflections on the implications of OTD and 
socio-cultural concepts will be presented. A short conclusion and outlook 
will be given. 

Part II of this thesis presents the five publications. 
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2 Introduction to OTD 

Integrated Organization and Technology Development (OTD) combines the 
approach of organizational development (cf. French/Bell 1973, Pieper 1988) 
with an evolutionary and cyclic process model of software-engineering (cf. 
Floyd et al. 1989). Due to its origin, OTD can be seen both as a theoretical 
framework for the co-evolution of organizational systems and as a 
“mindset” for orientation in research and development projects which are 
related to the technical support of social organizations. Since the OTD 
framework was developed to inform processes of groupware design into 
traditional organizations, it focused on the design of work systems. 
Influenced by the discourse on the quality of working life, the theoretical 
basis of OTD integrated a set of theoretical concepts which gained 
prominence in this context. Therefore, additionally to organization 
development and evolutionary software-engineering, work psychological 
criteria for the evaluation of human work (Frei 1981, Hacker 1986, Ulich 
1991, Volpert 1990) have been considered to be part of the theoretical 
framework (for a detailed discussion on the theoretical background see 
chapter four). 

First published in the middle of the 1990’s, OTD was applied as a 
framework for research projects developing and introducing groupware 
systems first into organizations and then into other social networks during 
the last decade.  

In the following, OTD is described as it was published in 1995 (paper 1 in 
part II).  

2.1 Introduction of the OTD Framework 

OTD focuses on the development and introduction of technical systems 
(usually groupware systems) in order to support organizations. It 
distinguishes the difference between the primary task of an organization 
(establishment of an appropriate work system in the organizational practice 
to fulfil the organization’s aims) and the secondary task (to develop, adapt, 
and – if necessary – reorganize the “work system”, consist of organizational 
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structures, cultures, practices, technical systems and tools, and human 
resources and competencies; cf. figure 1). 

Both tasks are understood as development - evaluation - 
adaptation/reorganization cycles. Within the primary task, the existing 
work system is evaluated in the organizational practice and designated to 
adapt or reorganize if problems occur. The development (and the 
adaptation/reorganization) of the work system is another cycle in itself: the 
definition of a problem within the work system of an organization leads to 
the establishment of a reorganization process that consist of an analysis, the 
creation of options, planning of interventions, the realization of these 
interventions (for organizational development, tailoring and re-design of 
technical systems, and measures for qualification), and the re-analysis of the 
new system. Being a participatory process, this second task cycle should be 
accompanied by appropriate measures for qualification for the participation 
of organization members.  

After a new modified work system has been developed, this system is again 
implemented and evaluated in the organizational practice. Within this 
organizational practice, the work system is administrated, appropriated, and 
adapted on the different organizational, technical, and qualifying levels, 
according to the requirements of the organization’s primary task. 

OTD is focused on the participation of organization members and users of 
technology and therefore uses participatory, ethnographic and qualitative 
methods for analysis and evaluation, e.g., interviews, participant 
observation, workshops. With regards to technology development, methods 
for participatory design such as in prototyping, are applied (cf. Pankoke-
Babatz et al. 2001). To test technical requirements, methods for usability 
testing (usability lab, video observation etc.) and semi-experimental 
questionnaire studies based on scenarios are conducted (cf. Rohde 1994, 
Klein/Rohde 1994, Rohde 1995, Wulf/Rohde 1996). 

The central concept of an integrated work system was influenced by the 
approach of Socio-Technical Systems (STS) that was developed at 
Tavistock Institute of Human Relations (cf. chapter 4.2). According to STS, 
works in organizations are defined by the interconnectedness of 
organizational tasks, supporting technologies, and the people working in the 
organization (Emery/Trist 1960). The approach aimed to develop a “new 
paradigm of work” based on principles of democratic participation. 
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Referring to this interconnectedness of task, technologies, and working 
people, OTD takes a threefold perspective on the design of work systems, 
consisting of organization development, technology development, and 
qualification of working organization members. 

Based on these considerations and approaches, the OTD framework offers 
an orientation framework or a theoretical “mindset” for the design and 
introduction of groupware in a specific work system within an organization 
(cf. figure 1). This orientation shall be provided by the description of an 
iterative and participatory process cycle of the integrated development of 
organization, technology and qualification. This process’s description does 
not claim to offer a prescriptive model that will always follow each 
groupware design and introduction project. As Rönkkö et al. (2005) pointed 
out, plans in software-engineering projects often fail. Therefore, rather than 
a well-defined plan for groupware design projects, the presented framework 
describes an ideal typical process of integrated OTD, which should help 
researchers and participants for orientation in their own specific projects. 

In the following (and in figure 1), this ideal typical process is described 
without the meaning that every groupware design and introduction project 
must necessarily follow each step or in the described order. Not all 
groupware designs and introductory projects need all the described process 
steps and measures. Neither the sequential order of measures nor the re-
iteration of process cycles are always meant to be mandatory, but the 
mentioned aspects of organizational development, technology development, 
and qualifications are of general relevance for highly complex and 
interwoven organizational, technological, and social processes. Depending 
on the particular organization, its use of technological infrastructure, and the 
actual qualification of its members, some of the described measures might 
be of varying importance, but the OTD framework supposes that each of 
them will play a significant role. In this sense, the following description can 
offer a framework for orientation for these kinds of research projects. 

2.2 The ideal typical OTD Process 

A process of an ideal OTD typically starts with the perception of a problem 
in the daily work of an organizational subunit. If a member of the 
organization finds that certain organizational aspects are preventing an 
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efficient performance of his actual tasks, he should have the chance to 
articulate his problems. Based on this perception, the members of an 
organization who are affected by the problem or possible solutions should 
discuss whether there is a need for an integrated change process. If they opt 
for an organizational or technological change, goals for this process must be 
specified. 

Furthermore, one has to find an agreement on how to obtain personal and 
financial resources necessary for the performance of such a process, and 
whether how to involve external change agents within the process. In order 
to integrate the affected users into the process of software-design and –
development, a means to intervene in their everyday work must be devised. 
Participation in software-engineering activities goes beyond the employees´ 
usual tasks and responsibilities. At this point, the question arises whether the 
users are motivated and qualified to fulfil these new participation tasks/ 
skills. The question for motivation and qualification touches the borderline 
between software- and organizational development. This is especially 
apparent in the case where the software-engineering process is related to 
CSCW- or groupware-systems. One has to consider the sociological and 
psychological aspects of workgroup structures, preconditions of 
communication and cooperation, social context, and organizational 
processes. A broad understanding of participatory software-engineering 
means the active involvement of system users  

• in the exploration of requirement of the tasks, of workflow- and 
workgroup-structures,  

• in training programs for participation- and design-qualifications,  

• in design, configuration, use, adaptation and redesign of new 
technologies,  

• in processes of social negotiation about work conditions, individual 
and collective needs, design requirements and options etc.,  

• in cooperation and conflict management, and  

• in the general analysis and evaluation of specific work conditions, 
technical systems and organizational structures.  
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The variety of developmental tasks demands for an integrated process of 
organizational, technological and personal development as it is shown in the 
following figure 1: 

 
Figure 1: Orientation framework „Integrated Organization and Technology 
Development“ (OTD), re-designed version, taken from paper 1 in part II 

 

Integrated Organization and Technology Development (OTD) is defined as 
"the process of change of an organization in which an organization and 
technology are designed and developed task- and needs-oriented by the 
members affected with integrated means: the organization members affected 
consider the existing problems, search and evaluate the problems’ causes, 
and negotiate a process of problem solving. OTD only takes place if the 
members affected are willing and able to define contents and course of the 
OTD-process, and are immediately taking part. (...)" (Hartmann 1994, 311, 
translation by the author).  
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The OTD-process is characterized by the following: the concentration of 
parallel development of workplace, the organizational and technical 
systems, the management of (existing) conflicts by discursive and 
negotiating means, the immediate participation of the organization members 
affected, and on the concept of organizational margin (cf. Hartmann and 
Rohde 1993). In the centre of the organization margin-approach stands the 
belief that there exist several ways of designing organizational structures 
and processes instead of "the one-best-way". The forms of division of 
labour, the distribution of tasks between different organizational subunits, 
the specific design of workflow, individual degrees of freedom, role and 
conditions of technical use in the work process, and the design of technical 
support are only some crucial aspects of the organizational margin (cf. 
Widmer 1990). This organizational margin here is understood as the 
possibility to negotiate objectives of the organizational and technical 
structures as well as the design of the development process itself (cf. 
Hartmann/Rohde 1993, 177-178). 

In the first step of the change process, the actual state has to be analyzed 
with respect to organizational structure, technology, and qualification. 
According to the knowledge of the organizational subunit’s problems and 
goals, there are different methods for such an analysis. This analysis can 
consist from just out of a group discussion of the organizations' members to 
develop a common understanding of the problem. Such a discussion can be 
prepared by change agents using open interviews or different work 
psychological instruments for task and work analysis such as the methods 
described in chapter 3.1.   

Having clarified the situation with its problems, it seems important to 
generate alternative approaches regarding its solution. These alternatives 
may include different combinations of organization, technology, or 
qualification development. Thus, the members of the organization discuss 
and find a general consensus regarding an appropriate solution. These 
options can be created by the members of the organization themselves, or by 
change agents. The agents’ job is to propose alternatives that are agreeable 
to all parties involved. Thus, it may be helpful to present work situations 
with the help of textual or graphical scenarios or organizational or 
technological prototypes to facilitate mutual understanding. 

Based on this discussion, the members of the organizational unit have to 
decide on interventions in organizational, technological, and personal 
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dimensions in order to realize the development options chosen. A certain 
approach for these interventions has been proposed by Fuchs and Hartmann 
(1993), and Hartmann et al. (1994). They describe software development as 
an iterative problem solving process which is characterized by the 
participation of end users. Scientific knowledge of the external change 
agents, the needs and demands of users, and the interests of system 
designers have to be integrated within this process (cf. Fuchs/Hartmann 
1993, 361). Therefore, they developed a scheme for problem solving, 
integrating problem analysis, definition of goals, choice of adequate 
problem solving operators, and evaluation.  

This scheme of problem solving is combined with corresponding phases of 
software development and a qualification program for user participation 
(Fuchs/Hartmann 1993, 365; see also Sell/Fuchs-Frohnhofen 1994). This 
approach is based on both, inductive and deductive derivation of goals and 
problem solving operators. Thus, their main interest in user qualification is 
directed to analytical, synthetical, and dialectical abilities for problem 
solving and conflict management which are trained with social scientific 
methods (group discussion, group training, communication training 
methods, theme-centred interaction asf.). 

According to software interventions, one can distinguish between tailoring 
and redesigning as a result of changed requirements. Depending on the 
necessary changes, one will try to solve the problem by tailoring the 
application. As the aims for the tailoring process have been set in a 
participatory way among the members involved, it can be assumed that their 
realization will happen cooperatively among themselves. Nevertheless, it 
might be necessary that change agents support tailoring. 

If the software changes are made in a way that cannot be performed by 
tailoring, a redesign-cycle has to be initiated. In this case, one has to 
communicate all requirements to software developers. A revised version of 
the software has to be produced cooperatively. During the period of 
redesign one has to consider potential changes in requirements which make 
an evolutionary approach necessary.  

During the whole process of integrated organization and technology 
development, it is important to offer the chance for qualification for 
participation. As one can assume that members of an organization have 
different knowledge about technical and organizational matters and different 
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abilities to express their individual interests, it is necessary to provide 
certain qualification strategies which enable the individuals to take their part 
in the iterative development process and therefore, to train their problem 
solving capabilities and conflict management facilities by team training 
methods. 

2.3 Summary 

The OTD framework is described as it was originally elaborated during the 
1990s. OTD as an orientation framework for projects dealing with the 
development and introduction of groupware systems has been developed by 
the author and colleagues at the University of Bonn based on the empirical 
observations of design of groupware systems not being separable from 
organizational conditions, processes, and structures. This was mainly 
congruent to the scientific discourse on computer supported cooperative 
work (CSCW, e.g., Grudin 1988):  

Going back to this seemly fundamental observation and referring to 
approaches as “Socio-Technical Systems” (STS, Emery/Trist 1969), the 
research group at Bonn contributed to the early nineties’ CSCW discourse 
with the introduction of the OTD orientation framework, combining recent 
approaches on participatory design (e.g., Floyd et al 1989) with concepts of 
organization development (e.g., French/Bell 1990).  

The OTD framework was originally based on empirical observations but 
nevertheless conceptualized referring to theoretical approaches. To evaluate 
OTD in the practice, the framework was applied to several research projects 
dealing with design and introduction of groupware to different 
organizations. 

Concerning the development of work systems, Kuutti proposes an approach 
called formative experiment or developmental work research methodology, 
based on the action research method (Kuutti 1991, 540ff, cf. chapter 4.1.2). 
This approach includes four methodological phases: analysis, formation of 
instruments, application of these instruments, and evaluation of effects. 
Other concepts prefer an ethnographic approach for technology 
development (cf. Blomberg et al. 1992). The ethnographic methods 
concentrate on different forms of observation, interviews, and video 
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analyses. In this context the relevance of participation is considered to be a 
crucial characteristic of the ethnographic approach (Blomberg et al. 1992: 
139f). 

With its emphasis of the integrative focus on technological and social 
systems, STS can be seen as a theoretical model preceding later approaches 
such as the Scandinavian participatory design method MUST (Kensing et al. 
1996, Kensing et al. 1998, Kensing/Blomberg 1998, Bødker et al. 2005) or 
the OTD framework presented in this thesis. Furthermore, Fischer and 
Ostwald introduced their participatory design method and process model 
SER (Seeding – Evolutionary Growth – Reseeding), which is based on a 
concept of “informed participation” (Fischer/Ostwald 2002) and following 
the meta-design approach (Fischer 2003). In this context, the OTD 
framework offers one mindset for orientation in groupware development 
projects besides other alternative approaches. 
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3 Research Projects on Design and Introduction of 
Groupware 

The first idea of an integrated approach of Organization and Technology 
Development (OTD) was elaborated at the Research Group “Technology 
Assessment” (later on renamed in Research Group “Software-Ergonomics 
and CSCW (Prosec)”) at the Institute for Computer Science at the 
University of Bonn where the author of this thesis was working at that time 
(cf. Hartmann 1994) within the context of a research project on design 
requirements for networked systems (GvS, cf. project description below). 
During the years 1994 until 1998 this approach of OTD was applied in 
several research and development projects by this group Prosec at the 
University of Bonn. The OTD framework was tested in groupware design 
and introduction projects in the practice, evaluated and further elaborated. In 
1995 the framework was presented at several (international) conferences 
and workshops and published in the related proceedings (cf. paper 1 in part 
II, Wulf/Rohde 1995, Rohde/Wulf 1995).  

The following chapter presents a history of research projects investigating in 
design and introduction of groupware: 

3.1 History of Research Projects 

In 1998 a first application example of the OTD approach was published, as 
it was applied to small and middle-sized enterprises (SMEs) of the 
construction sector within the Project OrgTech (cf. project description 
below and paper 2 in part II).  

Since 1998 and based on these early experiences, the OTD approach was 
followed by the group Prosec in further groupware design and introduction 
projects as well as by some small business consultant companies, taking up 
the approach as a framework for research, development, and consultant 
projects (e.g., AGENDA CONSULT GmbH, a company for research, consulting 
and training in Sankt Augustin near Bonn which was co-founded and 
headed by the author, or Synergie GmbH, a virtual network of business 
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consulting professionals distributed all over Germany, for which the author 
has been working as a freelancer consultant). 

After 2000, some of the Prosec-members changed from the University of 
Bonn to the Fraunhofer Society, esp. the Institute for Applied Information 
Technology (FhG-FIT, Sankt Augustin), the International Institute for 
Socio-Informatics (IISI), seated in Bonn (again co-founded by the author of 
this thesis), and the Institute for Information Systems and New Media at the 
University of Siegen, for which the author is working since November 2004. 
With the scholars of the original research group at the University of Bonn 
the concept of OTD was “exported” to these different institutions and is 
applied as a framework for orientation in several research and development 
projects up to day. 

Furthermore, besides the application of the OTD framework for traditional 
work places, several research projects concerning the introduction of 
groupware into non-traditional organizations (Non-Profit and Non-
Governmental Organizations) and virtual networks and communities have 
been conducted. In one of them (IranNGO-CS.net) OTD was applied as a 
framework for orientation but in others (e.g., Wisspro) other socio-
organizational processes like social networking and community-building 
came into the focus dealing with the introduction of technological support. 

To sketch the historical background of the empirical studies on which this 
thesis is based (cf. chapter 5 and part II), some research projects the author 
was engaged in shall be presented in the following chapter: 

3.1.1 GvS 

The Project „Entwicklung von Gestaltungsanforderungen für vernetzte 
Systeme (GvS)“ dealt with the development of design requirements for 
networked IT-systems and was funded by the German Ministry for Research 
and Technology (BMFT) from 1990 until 1993. Aim of this Project was to 
analyze whether software-ergonomic requirements for computer-supported 
stand-alone workplaces (e.g., Din-ISO 66234, part 8) can be transferred to 
Computer-Supported Cooperative Work (CSCW) and groupware. In several 
organizations empirical studies of networked IT-systems were conducted 
and a catalogue of software-ergonomic design requirements for groupware 
was developed (Hartmann et al. 1994, Rohde 1995). In this project the 
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author was responsible for the development of a new methodology for the 
empirical evaluation of design requirements in a very early stage of 
requirements analysis. He elaborated a scenario-based questionnaire, 
varying systematically different design options. These different design 
solutions have been evaluated according to work psychological criteria 
using likert scales. Within this (semi-experimental) study, evidence for 
necessity of metafunctions (like negotiability, group-oriented adaptability 
etc.) for groupware systems have been found. The resulting evaluation 
method was reported as the “scenarionnaire”-method (Klein/Rohde 1994, 
Rohde 1994a).  

Within this empirical study of different organizations applying groupware 
systems, evidence showed up that technology development (esp. of 
groupware technology) is directly connected with processes of 
organizational change (Hartmann/Rohde 1993). Therefore, concepts of 
participative and cyclic processes of software engineering and participative 
approaches of organization development were analyzed and combined. 
Furthermore, the research program of the German Ministry for Research and 
Technology (BMFT) by which the GvS-project has been funded was 
focused on the quality of working life (“Humanisierung der Arbeit”). 
Therefore, to investigate technical design principles for groupware in 
organizations with respect to work quality lead to the international discourse 
on quality of working life and democratic participation. In this discourse the 
Tavistock Institute’s approach of Socio-Technical Systems (STS) and 
concepts of Organizational Development had gained prominence. On this 
empirical basis and before this theoretical background, the first idea of 
integrated organization and technology development (OTD) was born (cf. 
Hartmann 1994). 

3.1.2 POLITeam 

The project „Ko-kostruktive Entwicklung einer Groupware für verteilte 
Teamarbeit (POLITeam)“ took place in the context of the change of the 
German Government from Bonn to Berlin and was funded by the German 
Ministry of Education and Research (BMBF) from 1994 until 1998. The 
project’s aim was to develop a groupware system for the support of locally 
distributed teamwork in three Government departments which were 
distributed between Bonn and Berlin. With methods of participatory design 
and group-oriented tailorability, a commercial groupware was adapted and 
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re-designed according to the users’ needs and new organizational 
requirements. The Research Group Prosec at the Computer Science 
department of the University of Bonn focused on access rights in 
groupware, document retrieval, conflict management, user support, and the 
analysis of organizational changes (with regard to communication and 
cooperation) (Rohde/Wulf 1995). The author of this thesis was engaged 
primarily in the planning of the project and the empirical analysis at the 
early stages of the project.  

Again it was recognized that the introduction of groupware lead to 
organizational change and unintended, not anticipated social effects 
(Pipek/Wulf 1999, Mark/Wulf 1999). Especially, the (at least partly) move 
of the German Government from the former capitol Bonn to the new capitol 
Berlin caused a lot of new requirements for the technological support of 
cooperation within moving and significantly changing organizational 
structures. Furthermore, cooperation between different locations within a 
spatially distributed organization came to the fore. Thus, as one main result 
of the project, more evidence for the relevance of an integrated perspective 
on organizational and technical development – as presumed by the OTD 
framework - was gained.  

Before the background of this PoliTEAM project paper 1 of part II of this 
thesis was published. 

3.1.3 OrgTech 

The project „Organisationsentwicklung bei der Einführung 
computerunterstützter Telekooperation in klein- und mittelständigen 
Ingenieurbüros (OrgTech)“ was funded from 1998 until 2000 by the 
European Commission and the Land of North-Rhine-Westfalia (Ministry for 
Works, Health and Social Matters, in the Program „Adapt“) and focused on 
the organizational development by the introduction of CSCW in small and 
middle sized enterprises (SMEs) in construction industries. Aim of the 
project was the introduction of CSCW-systems for the support of spatially 
distributed and networked cooperation in construction companies to foster 
their competitiveness. In the OrgTech-project groupware systems were 
introduced in SMEs and SME-networks. The potential for intra- and inter-
organizational process innovations have been analyzed with regard to 
technological developments and organizational changes and the results were 
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documented and published in a WWW portal. Here the author was mainly 
engaged in the planning of the OTD process for the project, especially with 
respect to the spatially distributed organizational structures. Again, these 
new organizational structures in cooperation networks stressed the focus on 
“virtual organizations”. According to the OTD framework, the whole 
project was planned as an integrated process of organizational and 
technological development within two development cycles. Within this 
project the application of OTD as an orientation framework was evaluated. 
The presentation of the application of the OTD orientation framework in 
this particular project at the International Symposium on Concurrent 
Engineering is part of this thesis (paper 2 in part II). 

3.1.4 IranNGO-CS.net 

The Project „Iranian Non-Governmental Organizations Community System 
(IranNGO-CS.net)” was funded by the German political foundation 
Friedrich-Ebert-Stiftung in 2002 and 2003. It was conducted by the 
International Institute for Socio-Informatics (IISI) and aimed to support the 
community-building of Iranian non-governmental organizations (NGOs) by 
organizational and technical means. According to the approach of integrated 
organization and technology development (OTD) measures for technology 
development, organization development (for networking and community-
building), and qualification have been combined to foster the establishment 
of an Iranian NGO-community. In close cooperation with Iranian NGO 
practitioners a groupware system was introduced and adapted to the 
organizational requirements and the individuals’ needs. In four Iranian 
provinces train-the-trainer measures were conducted and a program for 
project development and project management was established (Rohde 2003, 
Rohde 2003a, Rohde 2003c). In this project, the author was the project 
coordinator in charge, coordinating all research, consulting and training 
activities and documenting the processes and evaluation results. An 
empirical evaluation of this project is included in this thesis (see paper 3 in 
part II).  

The IranNGO-CS.net project brought a new type of organization to the fore: 
For the first time, OTD was confronted not with business companies or 
learners in organizations but with Non-Profit Organizations (NPOs) and 
networks, focusing on political and social activities (like lobbying). 
Therefore, IranNGO-CS.net did not deal with business-related topics at all 
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but with technically supported social networking and community-building 
for social and political purposes instead. Thus, the focus changed primarily 
to processes of computer supported community-building. 

3.1.5 Wisspro 

The Project „Wissensprojekt >Informatiksysteme im Kontext< - Vernetzte 
Lerngemeinschaften in gestaltungs- und IT-orientierten Studiengängen 
(Wisspro)” was funded by the German Ministry of Education and Research 
(BMBF) from 2001 until 2003. A consortium of several German 
Universities (Hamburg, Tübingen, Lübeck, Aachen, Siegen) and the 
International Institute for Socio-Informatics (IISI) supported the 
establishment of networked “Learning Communities” among students of 
design- and IT-oriented studies (e.g., Information Systems, Computer 
Science). The project focused on the development and introduction of IT-
systems in the context of university education and tried to foster self-
organized learning in knowledge projects of student communities (Rohde 
2004). The author was responsible for the project coordination within the 
International Institute for Socio-Informatics (IISI) and the application and 
evaluation of a new didactical course design at the universities of Aachen 
and Siegen. 

During the project a practice-oriented lab-course for Information Systems 
and Computer Science students was developed and conducted at the 
Universities of Aachen and Siegen (Klamma et al. 2003, Klamma et al. 
2004, paper 4 in part II, paper 5 in part II). In this course, lab groups of 
students collaborated with practitioners from regional industries to solve 
real-world problems, mainly in software development projects. Here the 
author was especially engaged in the support/tutoring of lab groups, the 
coordination of the relationship between student lab groups and industries, 
the evaluation and documentation of the activities and processes. An 
evaluation study of this lab course is part of this thesis (see paper 5 in part 
II). On the level of organizational structures, the main focus of research was 
shifted to “communities” (from originally traditional organizations and the 
later projects’ virtual organizations and networks). 

Furthermore, in the context of this Wisspro-project students of Information 
Systems at the University of Hamburg have been supported by a community 
system called “CommSy”. The introduction of this community system and 
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the appropriation of CommSy by the community of students were analyzed 
and evaluated (Pape et al. 2003). This evaluation of this electronically 
supported students’ community called “WiInf-Central” is included as one 
part of this accumulated paper-based thesis (see paper 4 in part II). The 
author of this thesis was responsible for the evaluation of CommSy with 
regard to processes of community-building, especially the introduction of 
sociological and socio-psychological theories like Social Identity Theory 
(Tajfel 1978 and 1982) and Social Categorization Theory (Turner et al. 
1987). 

3.2 Changing Organizational Context: Virtual Networks and 
Communities 

With regard to the research projects mentioned above, it can be seen that 
fairly different types of organizations have been involved. Chapter 3.6 
discusses some characteristics of non-traditional (informal structured) 
organizations like the Iranian NGO community or the WiInf-Community 
presented in the last chapters. 

Originated in CSCW research, OTD was focused on the development and 
introduction of groupware in traditional organizations. Nevertheless, 
community/groupware systems have been introduced to teams or work 
groups, classes and courses, organizational units, and departments as a 
whole. Furthermore, they were introduced in order to support networks of 
people or organizations as well as different types of communities 
(communities of practice, learning communities).  

In some projects that are based on these theories, groupware systems have 
not been designed for traditional work places (formally well-structured 
organizations), but for the purpose of cooperation between members of 
social networks and communities (see chapter 3). Furthermore, these 
networks and communities were not co-located but spatially distributed and 
the main modus of communication and cooperation was electronically 
supported.  
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Thus, beyond the OTD framework for design and introduction of groupware 
for organizations, we have to deal with development tasks for 

• non-traditional organizations: (social) networks and communities, 

• as well as virtual (or hybrid) kinds of organizations. 

Therefore, this chapter presents some concepts which influenced the 
research approach besides the outlined OTD framework, referring to a 
distinction of organizations, other forms of social systems, and to the 
characteristics of virtual social systems. 

Dealing with collective subjects from an analytical perspective, researchers 
in CSCW tend to refer to collectives in deliberately neutral terms. While 
such generic categories may be analytically useful in some circumstances, 
the result is that the literature on cooperative work and collective learning 
sometimes appears less than systematic in delineating functional differences 
among the central descriptors for the collectives being studied in 
collaborative settings.  

To define social context of technology development, design, and 
introduction as well as to find appropriate methodologies for 
community/groupware computing, a deeper and more systematic 
understanding of groups, networks, organizations and communities seems 
helpful. The following figure shows a first conceptual map of the space of 
collectives referring to the dimensions of culture, interaction and history 
(taken from Rohde/Shaffer 2005 and supplemented by “organization”). 

This conceptual map suggests that a group is a fairly general social 
category: all of the analytical units in the literature on CSCW - teams, social 
networks, and communities – can be defined as ‘groups’. Nevertheless, 
these other terms have additional structural characteristics that make them 
distinct subsets of the term group. For example, a team is a group with a 
common task, a network is a group with strong social ties, and a community 
is a group with a shared culture. With concern to (business) organizations, 
formal structures and rules come into play. If such formal structures and 
rules (e.g., hierarchy, division of labour etc.) are widely absent in non-
traditional organizations, there is need for alternative dimensions to analyze 
and understand other social systems similar to networks and communities. 

 



Integrative Summary 

35 

 
Figure 2: A conceptual map “From Groups to Communities”,  

taken from Rohde/Shaffer 2003, supplemented by “organization” as a social system 
 

The figure above proposes a two-dimensional space of social organizations 
characterized by shared culture and shared interaction. It suggests that both 
individuals and collectives show a developmental history through the space 
of collectives, moving from a loose group affiliation to an increasing 
identity with a development and participation in shared interactions within a 
shared culture.  

This conceptual map suggests that: (a) tools to support “collaboration” may 
need different affordances for different kinds of collectives; (b) 
understanding different kinds of collectives requires different 
methodologies; and (c) culture plays a prominent role in the space of 
collectives, and thus, should play a significant role in the analysis of any 
community (cf. Rohde/Shaffer 2003).  
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With regard to the research questions of this integrated summary (cf. 
chapter 1.1), some analytical differences of social categories, which are 
relevant for the studies presented in chapter 5 shall be discussed. If one 
follows the assumptions of Rohde and Shaffer, different types of 
organizations might demand specific analytical perspectives for the 
understanding of social processes framing organizational and technological 
development. Therefore, in the following, some characteristics of 
organizations, (social) networks, and communities shall be discussed 
because of the empirical studies of this thesis refers to these three 
organizational categories. 

Social networks are defined by social ties (e.g., Granovetter 1973, cf. 
sociometry (Moreno 1951)). A group becomes a network when members are 
linked by social ties that are based on social contact and communication 
(referred to by the social network theory as knots). Within sociometric 
studies, the frequency of communications within knots is taken as the main 
indicator for the strength or weakness of social ties. The quality of the 
communication is of less relevance, and social network analysis uses counts 
of communicative acts between network knots to determine the structure of 
the network. One might describe a team then, as a temporary local network 
organized around a particular task.  

Organizations (in a very basic definition) are relatively stable collectives of 
people, following an organizational goal, and can be defined by specific 
organizational structures (like division of labour, control mechanisms, e.g, 
Abraham/Büschges 2004: 59f.). While traditional organizations are 
characterized by less specific and more general goals than teams (and 
therefore a lower degree of specification), they are defined by a higher 
degree of (formal) structuration than that of social networks. Organizations 
can integrate or consist of teams with specific goals and task to fulfil the 
more general organizational goal. Thus, they are longer lasting than teams 
that disappear after their task is fulfilled. They also show a more persistent 
structure and a longer history. On the other hand, organizations might 
belong to larger networks but are clearly distinct subsystems with well-
defined boundaries, structures, and strategies. Although culture and 
collective identity are seen as important aspects for organizations, in 
contrast to social networks and communities, (formal) structure is suggested 
to be the predominant analytical dimension for organizations. 
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Communities need a shared culture and a common identity (e.g., 
Lave/Wenger 1991). Unlike social networks, communities cannot be 
characterized and analyzed only by the quantity of social contacts between 
members. Communities are social networks (and therefore groups) that are 
defined by the quality of their social ties. In particular, communities are 
networks with a shared culture. They are seen as having a set of shared 
norms, conventions, and meanings and have common practices and symbols 
that create a shared semantic space. In contrast to traditional organizations, 
communities – like social networks - are characterized by a lower degree of 
formal structuration. To distinguish between communities and 
organizations, the framework assumes that the former is based 
predominantly on culture, while the latter is best described by structure. 

In the conceptual map (and in this thesis) culture and identity are important 
concepts for understanding the nature of collectives such as groups, 
networks, and communities. Understanding the structural and theoretical 
differences between different kinds of collectives has methodological 
implications. In particular, the analytical differentiation above suggests that 
social network analysis may be a useful tool to quantitatively analyze social 
structures while an organigram is a good description for the formal structure 
of an organization. However, both may be insufficient to understand the 
work of communities, which are marked by shared culture, and thus where 
the quality of social interactions matters as much as the quantity.  

Based on these considerations, this integrative summary tries to provide 
some hints for CSCW research with its relevance of socio-cultural concepts 
for groupware design and introduction projects.  

In addition to the differentiation above, this thesis is based on several 
studies which focus on another differentiation between “real” (or 
“traditional”) and “virtual” organizations. The original formulation of the 
OTD framework refers to traditional work places in (business) 
organizations. Most of the people working in these organizations know and 
work with each other, and are co-located at the same place. However, as it 
can be seen in the papers presented in part II of this thesis, several 
groupware systems have been designed and introduced for networks and 
communities in where the members are spatially distributed and mainly 
collaborate with one another online. Therefore, additionally to the questions 
which have been discussed above, there are specific structural aspects of 
organizations and social systems that have to be taken into consideration.  
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The technical support for (asynchronous and synchronous) communication 
and collaboration influences institutional character, stability/dynamics, and 
patterns of interactions of organizations and social systems. This is seen 
especially with the so-called “virtual” teams, which usually transcend 
organizational borders and include members of different organizations and 
networks (cf. Davidow/Malone 1993, Jarvenpaa/Leidner 1998, 
Nohira/Berkley 1994, Rheingold 1993, Strausak 1998, Travica 1997).  

In several of the presented projects and empirical studies (Wisspro, WiInf-
Central, IranNGO-CS.net, cf. chapter 3), the targeted groups are 
characterized as “virtual” organizations, groups or communities. Rohde et 
al. define virtual organizations as: 

•  an absence of traditional organization structures and principles 
which imply a formal definition of internal order,  

• transboundary amalgamation of organizations and enterprises; 

• temporal instability of the virtual unit which affiliates changes 
fluidly, expands or reduces itself, and disappears after achieving its 
purpose; 

• non-simultaneity of collaborative processes and acceleration of 
organizational development; 

• spatial distribution, and 

• modern ICT as a precondition for the existence of the (virtual) 
organization” (Rohde et al. 2001: 3, translation by the author, cf. 
Mambrey et al. 2003). 

In contrast to the “virtual” research subjects (cf. e.g., Jarvenpaa/Leidner 
1998, Nohira/Berkley 1994), the presented projects in the following thesis 
are analyzing "hybrid communities" that exist in the "real" physical as well 
as in the virtual world. “Pure virtual” online-communities differ from 
physically co-located communities of practice or “hybrid” communities that 
communicate both in real/physical meetings and virtual online-sessions (cf. 
Jarvenpaa/Leidner 1998, Pape et al. 2003, paper 3 in part II). Nevertheless, 
it is expected that the introduction of groupware into these virtual or hybrid 
organizations might lead to different requirements with regard to the design 
of groupware systems and social processes of community-building as well. 
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3.3 Summary 

With regard to a historical perspective, during the various groupware design 
and introduction projects, the main research focus changed from the 
investigation in traditional work places and formal organizations to social 
networking and community-building in more virtual communities of 
practice. Although the original OTD framework was formulated with regard 
to the computer support for cooperative work in traditional industrial 
organizations, groupware design and introduction has been investigated in a 
variety of different organizational structures and settings: Non-Profit 
Organizations, “virtual organizations”, social networks, communities. 

Actually, the historical presentation in this chapter showed  

• that OTD was applied to very different kinds of organizations, 
promoting the participatory and parallel development of 
organizations and technical support for cooperation and 
collaboration, 

• that groupware design and introduction is not an issue only for 
business companies but for social and volunteering organizations as 
well, 

• that besides the OTD framework for the design and introduction of 
groupware for “virtual” organizations, social networks and 
communities other social processes of networking and community-
building have to be taken into consideration. 

Thus, chapter 2 worked out some first hints that the originally formulated 
OTD framework might need to be rethought in the light of practical 
experiences with its application in groupware design and introduction 
projects for non-traditional organizations.  

Furthermore, the reported historical “shift” from formal organizations to the 
investigation in more informal organizational structures and from traditional 
work place design to collaborative learning and community building led the 
research focus from the originally formulated OTD framework to socio-
dynamical processes of identification and enculturation which have not been 
considered in the former research projects.  
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Concerning the OTD framework, the discussion of descriptive and 
analytical dimensions for social systems (chapter 3.2) has an impact on the 
range of organizational development that is taken into consideration. Since 
modern organizations are characterized by the reduction of traditional 
formal structures and transcending boundaries (cf. Davidow/Malone 1993), 
(organizational) networks and communities (of practice) come into the focus 
of organizational learning and organization development. 

With this new organizational focus, socio-cultural theories of learning, 
theories of social identity and categorization, and the approach of social 
capital play a pivotal role in the projects presented in chapter 3 and the 
empirical studies in chapter 5. 

Therefore, the present integrative summary of this thesis will deal with the 
impacts both of the OTD framework and socio-cultural concepts on CSCW 
research. 

In the next chapter the theoretical background of the originally elaborated 
OTD framework will be presented. Furthermore, a set of socio-cultural and 
socio-constructivist theories will be described, which influenced the 
empirical studies on the design and introduction of groupware for non-
traditional organisations such as social networks and communities.  
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4 Theoretical Framework 

The theoretical chapter of this integrated summary is divided into two parts: 
First the theoretical background of the OTD framework will be presented as 
it was elaborated in the early research projects during the nineties. Since 
these early projects focused on the design and introduction of groupware for 
traditional formal organizations and on the support of human cooperation at 
work places, theoretical approaches on work design and analysis, on 
organizational change and development and on participatory design have 
been relevant. 

In the second part of this chapter the focus shifts from formal organizations 
to quite informal organizational structures. If the design and introduction of 
groupware systems aim to support “virtual” or “hybrid” kinds of 
organizations and social networks or communities, socio-dynamic and 
socio-cultural processes come to the fore which might not play such a 
prominent role in traditional organizations with well-defined formal 
structures and rules of membership, division of labour, organizational roles 
etc. 

Therefore, this second part presents theoretical approaches which analyze 
processes of (social) identification, community-building and the 
establishment of trustful relationships.  

4.1 Theoretical Background of OTD 

In the context of the development and introduction of groupware systems, 
CSCW research has included different scientific disciplines (e.g., 
organization science, psychology, computer science, anthropology, 
information systems asf.) and various analytical perspectives and 
methodological approaches. However, the main focus of CSCW research is 
on the design of technological support for cooperative work in 
organizational settings. For this purpose the OTD framework was originally 
developed. 
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In the following chapter three “families” or chunks of theoretical 
approaches will be described, which influenced the original elaboration of 
the OTD framework: 

• theories on human work, 

• theories on organizational change and development,  

• and theoretical concepts of participatory design, tailoring activities 
and the cyclic approach of software-engineering (STEPS). 

Regarding the very broad theoretical foundation of CSCW research, it is not 
intended to draw a coherent picture of each of the different theoretical 
fields. This would bee far beyond the scope of this thesis. Instead of a 
comprehensive discussion of all different theoretical approaches and 
analytical perspectives which are prominent in CSCW literature, this 
chapter tries to present and summarize only a selection of theoretical 
concepts which have been related directly to the OTD framework during the 
last decade. 

This selection of theoretical approaches is determined by the experiences 
and competencies the author gained during a row of practical projects in 
which the OTD framework was developed and applied (see chapter 3). 
Thus, the selection of theoretical approaches does not intend to be 
representative for the field of CSCW research but is due to the author’s 
biographic development during his scientific career history. Although each 
of the following approaches can be found in the CSCW discourse, this 
chapter will show how a combination of these concepts informed the 
formulation of the OTD framework. 

As the common historical background of the following theories the 
normative discourse on “quality of human work” and “working life 
democracy” can be seen: Theories on human work as well as on 
organizational development have been strongly influenced by this discourse. 
Furthermore, most approaches on participatory design are strongly 
connected to this discourse also. Since all theoretical approaches presented 
in the following are design approaches aiming to design human work, work 
places, organizations, and supporting technology, they all refer to 
appropriate and motivating design of working life conditions as it was 
elaborated by approaches going back to the Hawthorne Studies and the 
Human Relations Movement (Mayo 1933). 
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Furthermore, all three theories on human work, on organization 
development, and on participatory software-engineering follow cyclic 
(process) models for the analysis and regulation of human (work) activities, 
organizational change and software development. Each of the three 
theoretical approaches is based on process cycles of (very simplified and 
general) analysis, intervention/action, evaluation/feedback and re-
adjustment. Therefore, the OTD framework which offers a cyclic model 
itself (cf. chapter 2) combines concepts of human action regulation, 
organization development and participatory software-engineering which 
refer to these kinds of cyclic process models of regulation, design and 
development. 

The approach of integrated organization and technology development 
(OTD) was presented to the international scientific community the first time 
at the 6th International Conference on Human-Computer Interaction (HCI 
International 95) July, 9-14, 1995 in Tokyo, Japan and published as a short 
paper in the conference proceedings at Elsevier Publishers (Rohde/Wulf 
1995). An extended version was presented at the International Symposium 
on Designing Interactive Systems (DIS ’95) August, 23-25, 1995 in Ann 
Arbour (Michigan), USA and published in the conference proceedings at 
acm-press (paper 1 in part II).  

Starting point of the considerations during the early nineties has been the 
high demand for the majority of business organizations to develop their 
strategies and structures according to the new requirements stemming from 
dynamic and globalized markets. Although approaches like "lean 
production" (Womack et al. 1990), "virtual organization" (cf. 
Davidow/Malone 1993), "semi-autonomous workgroups" (cf. Brödner 
1993), "business reengineering" (cf. Hammer and Champy 1993) and 
"fractal factory" (cf. Warnecke 1993) differ considerably in their point of 
emphasis, they have a common foundation. Contrary to a tayloristic 
approach where organizations were perceived as social units which could be 
controlled mechanically from the top, the concept of self-organization is 
based on the idea that social units are networks of autonomous self-
regulating subunits whose behaviour cannot be controlled easily from the 
outside. On the theoretical level - referring to the complexity and 
autopoeitic dynamics of business companies’ environments - approaches of 
systems theory, cybernetics, and self-organization were introduced (cf. 
Paetau et al. 1994).  
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Within this debate on organizational change the development of technical 
infrastructure came to the fore: as enabler for new structures and innovative 
cooperation strategies (virtualization) and as a strategic factor in 
organizational re-engineering (Hartmann/Rohde 1993, Paetau et al. 1994, 
Kahler et al. 1995). 

Coming from the field of computer supported cooperative work (CSCW), in 
which social and organizational issues of groupware development, design, 
introduction, and use were dealt with, the research group Prosec at the 
University of Bonn derived from experiences of research and development 
projects the idea of an integrated approach of organizational change and 
technical development (OTD). Therefore, concepts and methods of 
organization development and participatory approaches of cyclic software 
engineering have been combined in an integrated orientation framework (cf. 
chapter 2).  

Besides these organizational and technical development issues, qualification 
as a main challenge for Human Resource Management was considered to 
play a pivotal role in this integrated process. These qualification issues arose 
in two ways: first, the qualification of employees to fit the new professional 
requirements and organizational needs, and second, qualification for 
participation (cf. Fuchs-Frohnhofen 1994, Rohde 1994), because the 
organization members were thought as the most important actors in 
organizational development processes as well as in participatory software 
engineering. It was stated that this call for more participation needs 
additional and specific qualification. 

Furthermore, the (almost German) work psychological discourse of the 
quality of working life was picked up to have some objective criteria at hand 
for the evaluation of work systems. On the basis of this theoretical approach 
there are derived traditional work psychological criteria for task analysis 
and job evaluation (“Handlungsregulationstheorie”, inspired by activity 
theory of Leontjew (1974), cf. Hacker 1986, see also Ulich 1991, Volpert 
1990). Task-oriented organization and software development necessarily 
depend on a systematic analysis of tasks and working conditions, because 
without a concrete idea of specific tasks, activities, and their organizational 
context a suitable system design is impossible. Psychological work analysis 
can be defined as "the analysis of the process, the psychological structure, 
and the regulation of human working activities related to their conditions 
and consequences/ effects (...)" (cf. Frei 1981: 12, translated by the author).  
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Contrary to the approaches of organization development software 
development originally has been seen as a well predictable activity. 
According to the waterfall-model an application is realized top down from 
its specification to the programme code and its final tests (cf. Boehm 1976). 
Thus, one assumed that the requirement of an application would be 
explicable in the beginning of a project and stable during the time of 
production for a longer period of application. After these assumptions have 
been questioned for years, there came up cyclic approaches of software-
engineering (e.g., STEPS model, cf. Floyd et al. 1989). In these 
evolutionary software-engineering models, software development takes 
place as a process of cooperation among software developers and users. 
This is due to the fact that only a process of initial learning between 
developers and users can bring together sufficient competence to reach end-
users' quality demands (Floyd et al. 1989: 53). As software development is 
seen as a part of the design of users' work system the STEPS-model is more 
comprehensive than other approaches. Therefore, this method does not only 
ask for cycles of analysis, synthesis and revision during the design of a 
single system version but it is evolutionary in a broader sense. In order to 
keep pace with environmental changes it assigns an iterative development 
process establishing a revision as soon as the system's functions do not 
match anymore with the requirements of the users. Thus, the STEPS model 
offers an evolutionary and participative framework which is well adapted to 
develop software for organizational environments which can be described 
according to the paradigm of self-organization.  

Before the background of the sketched historical situation and integrating 
the above mentioned theoretical approaches, the OTD model has been 
introduced not as a new theory but as “a framework to deal with 
organizational and technological change jointly in an evolutionary and 
participative way” (paper 1 in part II: 55). It can be seen as an orientation 
framework for technology development projects in organizational contexts. 

In the following chapters the main theoretical approaches and concepts that 
influenced the development of the OTD framework will be described with 
regard to the original formulation in 1995. 
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4.1.1 Theories on Human Work  

Starting point of the considerations concerning organization and technology 
development has been the change of human work. This work (took and) 
takes place in organizational settings and is supported by technical tools. It 
is this embedment of human work in organizational frames and the 
dependency on technological support, which leads to the definition of a 
“work system” (cf. Rohde/Wulf 1995, paper 1 in part II). Emerging markets 
and technological revolutions during the eighties and nineties caused new 
organizational requirements and changing technical infrastructures. 
Therefore, the OTD framework cannot be explained without regarding both 
theories on organization and research on human work. 

To investigate on human actions and praxis, the Soviet psychologist 
Leontjew developed the activity theory (Leontjew 1974), which does not 
take neither an individual's nor a group's standpoint but is focussing on the 
analytical unit "activity", which includes both the individuals' actions and 
the social context.  

Activity, in this theoretical framework, is 

• the basic unit of human life and development, 

• a collective, historical and cultural phenomenon, 

• directed towards an object in an material environment in order to 
transform it, 

• related to an active subject, either an individual or an collective 
actor, who is acting consciously and purposefully, 

• determined by the existence of contradictions (cf. Kuutti 1992: 235). 

The relationships between the subject and the object of an activity and their 
relationship to the surrounding community are mediated by instruments 
(e.g., technical support, software-tools), rules (e.g., shared meanings, 
structures of believes, negotiations), and division of labour (e.g., 
coordination, organization). Kuutti (1992: 236) states that "in real life 
situations there always exists an interconnected web of activities, which can 
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be distinguished according to their objects. Participation in interconnected 
activities having very different motives can cause tensions and distortions". 

Object-type activity is a human’s activity and its corresponding conditions, 
goals, and means. This concept of activity is a central factor of human life, 
because “either we say that consciousness is determined by the surrounding 
objects and phenomena or else we say that it is determined by people’s 
social being, which, according to Marx, is nothing other than the real 
process of their lives. The process of life is the totality or, more precisely, 
the system of interchanging activities.” (Leontjew 1974: 9). Activity, in this 
understanding is necessary for the individuals’ orientation in the world of 
objects. It can not be seen as socially isolated events, but must be considered 
as embedded in a social context, which is determined by social positions, 
conditions and interrelations. Human activities determine individuals’ 
mental models, their perception of social environments and the objects, to 
which their activities are directed. The object-determined models and 
perceptions are interconnected even with the feelings, emotions, desires, and 
motivations of individuals.  

Leontjew’s theoretical findings were developed on the basis of analyses of 
human work, which is seen as a social activity, characterized by cooperation 
structures and social intercourse. Thus, social interactions and interpersonal 
relationships are the background of individual processes. Leontjew 
concludes that the analysis of human activity is an analysis of different 
activity levels: activities are directed to objects and driven by desires or 
motives, actions can be seen as actualizations of activities, directed to and 
structured by goals, and operations, as realizations of actions, are 
determined by the certain conditions of the goal’s achievement, that means a 
specific task (Leontjew 1974: 26f).  

This differentiation in activity, action, and operation was taken up by the 
German work psychologists. The Handlungsregulationstheorie (action 
regulation theory) differentiates further in activities which are driven by 
motives and directed to superposed goals, actions which are directed to 
certain goals, operations which correspond with concrete partial goals, 
movements which are single operation units, and, on the lowest level, 
sensumotorical phenomena (e.g., muscle contractions, cf. Hacker 1986: 
73ff). The basic unit of action regulation is a cycle which starts with an 
analysis of a status quo, possible goal(s) and alternatives to reach the 
goal(s), the execution of activities/actions/operations/movements, an 
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evaluation/analysis concerning the achievement of the goal(s), and (if 
necessary) a new (action) regulation cycle. Depending on the complexity of 
goals and tasks, a hierarchically ordered sequence of movements, operations 
and actions might be necessary to reach different sub-goals until one 
achieves the main goal in order to fulfil a task. 

In work psychological theory development, the german dominated 
discussion has concentrated on the individual aspects of human action. 
Action regulation theory focuses on individual psychological aspects of 
sensumotorical, cognitive, intellectual, and psychological regulation of 
human work.  

On the basis of this theoretical approach there are derived four traditional 
work psychological criteria for task analysis and job evaluation: 
Ausführbarkeit (executability/ performability of the task), 
Schädigungslosigkeit (absence of injuries), Beeinträchtigungsfreiheit 
(freedom from impeding) and Persönlichkeitsförderlichkeit (facilitation for 
personality) (cf. Hacker 1986, see also Ulich 1991, Volpert 1990, translation 
by the author).  

Task-oriented organization and software development necessarily depend on 
a systematic analysis of tasks and working conditions, because without a 
concrete idea of specific tasks, activities, and their organizational context a 
suitable system design is impossible. Psychological work analysis here is 
defined as "the analysis of the process, the psychological structure, and the 
regulation of human working activities related to their conditions and 
consequences/ effects (...)" (cf. Frei 1981: 12, translated by the author).  

Concerning single workplaces several procedures for work and task analysis 
are available which are grounded on findings of the action regulation theory 
(TBS, Hacker/Richter 1980; SAA, Udris/Alioth 1980; VERA, Volpert et al. 
1983, Oesterreich/Volpert 1991; STA, Ulich 1983; RHIA, Leitner et al. 
1987; TBS-GA, Rudolph et al. 1987; KABA, Dunckel et al. 1993). All these 
tools and procedures are oriented on a person’s single workplace and on 
individual cognitive psychology.  

With regard to human work embedded in organizations and referring to 
cooperative work, as it is focused by CSCW research, it is clear that german 
work psychology shows some remarkable shortcomings. Thus, Leontjew's 
recognition that every human work is determined by social intercourse and 
therefore, that even higher individual, intrapsychological processes are 
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influenced by interpersonal relationships and cooperation structures (cf. 
Leontjew 1974: 19) was largely neglected in the work psychological action 
research theory.  

Nevertheless, for the formulation of the OTD framework this work 
psychological theory on action regulation was adopted mainly because of its 
elaborated criteria for tasks analysis and the evaluation of the design of 
human working conditions. This set of evaluation criteria and the derived 
tools for work and tasks analysis made the theoretical approach quite 
influential for the integrated development of organization and technology 
regarding the analysis of work systems. 

Although these evaluation criteria allow for a systematic task analysis from 
a work psychological perspective, they ignore the lack of design 
requirements for organizational structures and technical systems. There is a 
need for psychological and social scientific procedures and methods, which 
allow to derive concrete design principles for the development of 
organizations and software. Only these criteria will enable the participants 
of development processes to create technical tools, which are suitable for a 
certain task and to develop an organizational infrastructure, which is human-
centred and socially desirable. 

The research on software-ergonomics has tried to develop these kinds of 
design criteria for software development on the basis of work psychological 
evaluation criteria for task analysis. Suitability for the task, for example, is 
one of the design criteria which are really prominent in software-ergonomic 
literature (cf. ISO 9241, part 10) and merely corresponding to the work 
psychological demand for performability of the task. Specifically for the 
development of software-ergonomic design requirements for groupware the 
work psychological evaluation criteria have been used within the research 
project GvS (see chapter 3.1). Based on these criteria a scenarionnaire was 
developed as a method to evaluate alternative design options of specific 
groupware functionality in very early stages of groupware design projects 
(cf. Klein/Rohde 1994, Rohde 1994a, Rohde 1995). 
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4.1.2 Organizational Development (OD) 

Since some experiences with research projects focusing on the design and 
introduction of groupware for organizations have shown that technological 
development and organizational processes are interdependent (cf. chapter 
3), the integrated OTD framework referred to the approach of organization 
development. The OTD approach intended to offer a framework for 
orientation in groupware design and introduction projects aiming to support 
(whole) work systems appropriately. These work systems consist of human 
beings (and their working activities), of technological systems to support 
human working activities (specifically cooperative activities), and of an 
organization in which this cooperative work takes place.  

As early groupware design and introduction projects have shown, changes 
in the technological infrastructure of organizations lead to organizational 
changes as well (see PoliTEAM and OrgTech in chapter 3). Therefore, the 
OTD framework integrated the approach of organization development to 
cope with these organizational changes. 

Organization development can be understood as a continuously initiated, 
long-term organization-wide change as well in the behaviour, attitudes and 
abilities of its members as also in its structures and its processes (Pieper 
1988: 56). The organization development process is characterized by four 
steps: 

• diagnosis,  

• intervention planning,  

• implementation of treatments  

• and evaluation.  

The diagnosis is focused on the interaction between the organization and the 
organizational context, on intergroup relations within an organization and 
on the relation between individual and organizational needs (Pieper 1988: 
72). Like Leontjew’s activity theory, organization development (OD) aims 
both on individual and organizational changes: On the individual level 
changes can be directed towards attitudes and abilities of individual 
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members of an organization (cooperation facilities, teamworking, conflict 
handling abilities). On the organizational level changes can concern certain 
aspects of an organization as a social entity like division of labour or 
mechanisms of coordination and conflict management.  

Organization development processes are almost guided by the ideas of 
democratization of organizations and personal growth of its members 
(French/Bell 1990: 98ff; Pieper 1988: 91). The basic strategy of the 
organization approach is a normative-re-educational one: precondition for 
organizational developments is the change of individual and collective 
values and rules. To support organizational changes, methods and 
instruments of applied social science such as theory of personality, social 
psychology, group dynamics and organization theory are applied. Methods 
and instruments are developed since group dynamics as a new research field 
was established. Group dynamics is based on the fact that changes in 
attitudes and behaviour can be reached more easily through group-
discussion than by lectures or teaching to individuals.  

Following list presents some of the most common interventions to promote 
changes (cf. French and Bell 1990: 137): 

• feedback 

• changes of rules and values 

• increase in communication and interaction 

• confrontation with mediation and negotiation 

• qualification by teaching: 

 - new knowledge 

 - new abilities 

Single methods of organization development like survey feedback, training 
laboratories, encounter groups, transaction analysis, intergroup intervention 
and team development combined these interventions with several social 
scientific techniques to collect data about the actual state of an organisation 
in a specific way. (Pieper 1988: 67). Other methods like managerial grid or 
management by objectives are conceptualized for use by and training of the 
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management staff only. It is characteristic for an organization development 
process that the chosen social scientific methods are used not only by 
external change agents, but by the organizations’ members involved, as 
well. Organization development is based on an evolutionary and 
participatory approach. Assuming that changing requirements will be a 
permanent feature of an organization's environment and that the effects of 
these interventions cannot be clearly predicted, there is a general agreement 
that organization development has to be seen as a long-term process (cf. 
French/Bell 1990: 66). 

Although organization development is focusing on democracy and 
participation, usually OD processes are established by the management that 
uses to define the problems to be tackled and the aims to follow (cf. 
French/Bell 1973: 184; Pieper 1988: 54). Because in the most OD projects 
external change agents control the process of change, the participation of 
ordinary members of an organization can be extremely limited. Therefore, 
Pieper (1988: 112) calls organization development a social technology being 
at hand of the management and just providing pseudo-participation to 
ordinary members of an organization. Under these circumstances it seems 
doubtful whether such a restriction of the participation of the organization's 
members can work out well in self-organizing units. The author has 
proposed to modify the traditional approaches of OD towards a discursive 
one which offers a wide extend of participation to all members of an 
organization. To define problems and to choose an intervention to their 
solution there should be an open discussion within an organization.  

Organization development is rather a label of different methods to promote 
organizational change than a homogenous concept with a theoretical 
foundation. This lack of theoretical foundation is manifested in the absence 
of a theory of change. Therefore, organization development merely means a 
bundle of intervention strategies, which can be successful or not. The 
approach does not offer any certain criteria for the evaluation whether the 
used methods led to the given aim or why they did or did not succeed (cf. 
Pieper 1988: 82).  

4.1.2.1 The Action Research Cycle 

Most OD projects follow the paradigm of the action research approach, 
which was introduced by the social psychologist Kurt Lewin (1946). The 
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approach focuses on intervention in real world systems to improve practice 
and it is typically conducted cooperatively by a combined team of 
practitioners and researchers. Although Lewin suggested a three-step spiral 
process of planning, taking actions and collecting data about the results of 
the action, figure 3 illustrates the cyclic character of the re-iterations in the 
action research approach by a four-step model. 

According to this model, action research is performed in a cyclic process of 
collection of data about the organization and its problems, presenting and 
discussing these data within the organization, planning of interventions to 
overcome the problem and performing the intervention within the 
organization. Afterwards the same steps are re-iterated: data about 
remaining problems are collected and so on (French/Bell 1990: 112).  

 

 
Figure 3: The Action Research Cycle 
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Overall, the action research paradigm can be described as a family of 
research methodologies which focus on action (or organizational change) 
and research (or understanding) at the same time. It is based on an emergent 
process which takes shape as understanding increases. Action research 
emphasizes direct professional-client collaboration and focuses on group 
dynamics as the appropriate basis for practical problem-solving. Therefore, 
it usually combines participative and qualitative methods of analysis, 
planning, intervention and evaluation. Since action research is focused on 
understanding of practice, mainly ethnographic and descriptive methods are 
used. 

4.1.2.2 Human Relations and Socio-Technical Systems (STS) 

The action research approach was applied to OD projects mainly by Eric 
Trist and Fred Emery, who worked at the Tavistock Institute of Human 
Relations in London. The Tavistock approach of socio-technical systems 
(STS) focuses complex organizational work design that recognizes the 
interaction between people and technology in workplaces (Emery/Trist 
1960).  

STS is going back to the Hawthorne Studies and the Human Relations 
Movement (Mayo 1933). The Hawthorne Studies, conducted at Western 
Electric's Hawthorne plant near Chicago (1924 to 1936), aimed at a greater 
understanding of the effects of working conditions on workers’ productivity. 
The results of the studies brought empirical evidence for the relevance of 
motivational factors for human work’s productivity. These findings led to a 
paradigm change in management science re-focusing on topics such as 
social relations, motivation, and employee satisfaction. Human relations 
theorists were stressing that these human needs and qualities influence work 
productivity much more than technology, and therefore should be 
considered regarding organizational development first.  

Based on the human relation approach and focusing on the interplay 
between human work and technological support, Emery and Trist looked 
upon organizations as an integration of a technical system and a human 
(social) system. According to their assumptions, it organizational success 
can not be achieved by optimizing either the technical or the social system 
but to aim at a “joint optimization” of both of them, taking into 
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consideration the social and psychological impact of technology on workers 
(Emery/Trist 1969, cf. Mumford 1987: 63).  

Furthermore, socio-technical systems are “open systems” in the sense that 
they have to respond to highly dynamic demands of organizations’ 
environment. Thus, the STS approach provided an integrated and quite 
holistic perspective on organizations as an interwoven system of 
technological tools, human resources and organizational structures within a 
complex environment of market, other organizations, politics and society 
(Ropohl 1999). 

Focusing on a most appropriate design of human work in industrial 
organizations, STS theorists propagated collaborative structures in 
autonomous workgroups, in which workers were allowed to spontaneously 
develop their own work routines, make decisions, and change tasks with 
little or no supervision (Emery/Trist 1969). 

Since the 1960’s, the STS approach influenced very much the discussions 
on quality of working life (cf. Emery/Thorsrud 1976) and the Scandinavian 
school of user participation in system development (cf. Nygaard 1986, 
Bjerknes/Bratteteig 1988, Bjerknes/Bratteteig 1995). Furthermore, STS was 
a very important source of inspiration for the discipline of Participatory 
Design (e.g., Bødker/Grønboek 1991). With its emphasis of the integrative 
focus on technological and social systems, STS can be seen as theoretical 
model preceding later approaches like the Scandinavian participatory design 
method MUST (Kensing et al. 1998, Kensing/Blomberg 1998) or the OTD 
framework presented in this thesis. 

4.1.3 IT Development 

Besides the theories on human work and organizational development 
discussed so far, the development of appropriate technological support for 
organizations needs a deep understanding of processes of technology 
development as well. According to the OD approaches described in chapter 
4.1.2, the OTD framework is focused on development methods and models 
which allow for participatory and evolutionary activities. This requirement 
led to evolutionary approaches of software-engineering and concepts of 
participatory design (PD), which will be described in the next chapter. 
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Like in all theoretical chapters of this introduction, it is beyond the scope of 
the thesis to give a comprehensive overview about the historical 
development or to represent the whole state of the art of participatory 
design. Instead, the following chapters claim to sketch selectively some 
approaches PD and tailorability, which have been applied in groupware 
design and introduction projects and therefore influenced the development 
of the OTD framework during the last decade. Specifically, this chapter tries 
to sketch the theoretical background before which the participators and 
evolutionary software-engineering model STEPS was developed, because 
this model was referred to when the OTD framework has been elaborated in 
the early nineties. 

Furthermore, the structure of chapter 4.1.3 is not intended to be distinct but 
shall present the scientific discourses on PD and tailorability which framed 
the elaboration of the OTD approach. Thus, although the different 
approaches of tailorability or the concept of end-user development can be 
seen as parts of a broader discourse on PD, they are referred to in a separate 
chapter. 

4.1.3.1 Participatory Design (PD) 

First concepts of participatory design (PD) have been developed in Norway 
during the early 1970s. In several Scandinavian projects with trade unions 
PD was further developed for the improvement of the participation of 
workers in software development processes and the cooperation between 
software developers and end-users (cf. Bjerknes et al. 1987, Bødker et al. 
2005, Ehn 1993, Greenbaum/Kyng 1991, Hansson et al. 2003, Johnson et al. 
1990, Kensing/Blomberg 1998, Kensing 2003, Kensing et al. 2003, 
Mørch/Mehandjiev 2000, Schuler/Namioka 1993). 

Similar to the theoretical approaches in chapters 4.1.1 and 4.1.2, the 
development of PD was connected to the discourse on the “quality of human 
work” and related to the above mentioned approaches of action research and 
socio-technical systems. 

One of the central ideas of PD is the insight that good IT systems cannot be 
built by design experts without close cooperation of potential end-users. To 
support this dialogue and collaboration between designers/system 
developers and end-users, PD researchers developed methods which allow 
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users to participate in IT development projects as experts of their own work 
processes.  

According to Greenbaum and Kyng (1991: 4) four issues are central for IT 
design: 

• IT developers have to take work practice seriously.  

• They have to deal with human actors (end-users) and not with roles, 
tasks, functions and structures. 

• Work tasks must be seen within their context as situated actions. 

• Work is fundamentally social, involving extensive cooperation and 
communication.  

To overcome the barrier between design practice of software developers and 
the work practice of end-users, PD projects include the users in processes of 
“design at work” (Greenbaum/Kyng 1991) or “design in use” 
(Henderson/Kyng 1991). PD approaches combine design-by-doing methods, 
scenarios and different forms of prototyping (such as mockups, rapid 
prototypes), work organization games and ethnographic methods. 

The PD discourse inspired new process models of software engineering 
(like the STEPS model described below) and led to various approaches of 
end-users' modifications of IT systems, which have been discussed under 
different labels (cf. Trigg et al. 1987, Fischer/Girgensohn 1990, 
Henderson/Kyng 1991, Nardi 1993). Based on Henderson and Kyng (1991) 
these development activities of end-users can be subsumed under the label 
of “tailoring”.  

Nevertheless, the PD perspective focuses mainly on the design and 
development of new systems, not primarily on the adaptation of existing 
software systems by end-users. Usually PD projects are initiated and 
inspired by professional system designers and IT developers, giving end-
users the chance to take part in the design process.  

Although concepts of PD have been accepted and adopted by the industrial 
practice of software development very widely, one main challenge is to 
integrate end-users in all phases of a development process and not only in 
the very early phases of requirement analysis or the usability testing of 



OTD and the Impact of Socio-Cultural Concepts Markus Rohde 

58 

product prototypes. The consequent integration of tailoring activities in 
software engineering processes like it is demanded by cyclic and 
evolutionary process models (e.g., STEPS) provides a stable ground for the 
participation of users in design projects.  

Contrary to former approaches on software-engineering (e.g., waterfall 
model (Boehm 1976), spiral model (Boehm 1988) fountain model 
(Henderson-Sellers/Edwards 1990)) the STEPS model is based on an active 
participation of end-users (cf. Floyd et al. 1989). Therefore, the STEPS 
process model for software engineering is an approach which is strongly 
influenced by concepts of participatory design. Software development takes 
place as a process of cooperation among software developers and users. 
Thus, the STEPS process model describes activities to be done by 
developers and users separately and others which have to be done together.  

As software development is seen as a part of the design of users' work 
system, the STEPS-model is more comprehensive than other approaches. 
Especially, the use of a system in a context of application and its evaluation 
for re-design are important aspects of this approach. Therefore, this method 
does not only ask for cycles of analysis, synthesis and revision during the 
design of a single system version but it is evolutionary in a broader sense. In 
order to keep pace with environmental changes it assigns an iterative 
development process establishing a revision as soon as the system's 
functions do not match anymore with the requirements of the users.  

Thus, the STEPS model offers an evolutionary and participative framework 
which is well adapted to develop software for organizational environments 
which can be described according to the paradigm of self-organization. 
Moreover, it opens the perspective of software-engineering towards the 
properties of its context of use. Nevertheless, in a very highly dynamic 
environment this approach will cause quite some overhead if all adaptations 
of the software will lead to the establishment of a revision with an 
involvement of system developers. Therefore, evolutionary and participative 
software development has to be supplemented by activities performed by 
end-users or local experts of the application environment (cf. Wulf 1994, 
Lieberman et al. 2006). 

For the original elaboration of the OTD framework the STPES model was 
combined with the participatory approach of organizational development 
and the action research process model (cf. chapter 4.1.2). 
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During the last years the participatory design discourse has paid more 
attention to collaborative, community-oriented design activities and to 
autonomous, self-organized initiatives by end-users. Thus, within the PD 
discourse approaches of tailoring and the new paradigm of end-user 
development came to the fore, which will be described in the following 
chapter. 

4.1.3.2 Tailorability and End-User Development (EUD) 

Contrary to the development of a new system version, tailoring of IT 
systems means that an existing version of a system is adapted to changing 
requirement during its use. Thus, during system design aspects of the 
functionality which should be tailorable have to be selected and tools have 
to be developed that support the adaptation of these features. Contrary to 
traditional system design, tailoring is always participative as it is initiated by 
users and almost performed by them. “Tailorability” of a system offers 
technical options to adapt the system evolutionary within its context of 
application.  

Therefore, the activity of tailoring can become part of an evolutionary 
approach to software development. Within a design cycle as they are 
proposed by the STEPS process model, tailoring takes place during the 
application of a system (cf. Dzida 1994). As long as users’ requirements can 
be handled locally within a systems context of use, there is no need to 
establish a revision of the system. As far as changing requirement can be 
anticipated, tailorability offers the chance to avoid too frequent re-designs of 
an application (cf. Wulf 1994).  

Although the OTD framework has been developed for groupware design 
and introduction projects in general, most of the projects reported in the 
papers (cf. part II of this thesis) did not aim to develop completely new 
groupware systems from the scratch. Instead the design processes in the 
empirical studies were based mainly on existing and quite generic systems 
(e.g., BSCW), which were easy to adapt to new organizational requirements 
and needs. This focus on the specific and participatory adaptation of 
existing generic groupware systems led to the strong emphasis on 
tailorability in the very first formulations of the OTD approach (cf. paper 1 
in part II). 
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Other than in the most PD approaches, the perspective of the leading role in 
design processes changes from the professional IT developer to the non-
professional end-users who are initiating the redesign and tailoring of 
existing systems by themselves. In this context, the paradigm of end-user 
development (EUD) comes to the fore. 

The main goal of EUD is to empower end-users to develop and adapt 
systems themselves. Some existing research partially addresses this issue, 
advocating users as the initiators of a fast, inexpensive and tight co-
evolution with the systems they are using (Arondi et al. 2002, Hansson et al. 
2003, Janvrin/Morrison 1996, Mørch 1997, Mørch 2002, Paternò et al. 
2003, Wulf 1999).  

To enable this demanded “co-evolution” of a groupware system one can 
distinguish two different techniques: either making the development process 
more flexible or designing the software systems more flexible. The first 
technique was promoted e.g., by approaches of “agile programming” 
(Beck/Andres 2004 and Cockburn 2001), which have also been adapted to 
PD e.g., by Rittenbruch et al. (2002). However, EUD research has focusing 
mainly on the second question, “how to make software softer” (Stiemerling 
et al. 1997).  

But similar to tailorability, the EUD paradigm quite often demands for an 
even more comprehensive socio-technical perspective, looking upon IT 
users as software developers as well: “End-User Development can be 
defined as a set of methods, techniques, and tools that allow users of 
software systems, who are acting as non-professional software developers, 
at some point to create, modify or extend a software artefact” (Lieberman et 
al. 2006). The shift from the discourse on the flexibility of groupware 
systems to the EUD paradigm can be characterized by the slogan: From 
‘easy to use’ to ‘easy to develop’ (Paternò 2003). Therefore, EUD requires 
for more than flexible or adaptable systems. 

To enable systems for EUD, they must not only be made considerably more 
flexible but they must be easy to understand, to learn, to use, and to teach as 
well. Also, users should find it easy to test and assess their EUD activities. 
To provide users with EUD-enabled IT systems, Lieberman, Paternò and 
Wulf discuss three main strategies: flexibilisation of technology, intuitive 
interfaces and appropriation support (Lieberman et al. 2006).  
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A central challenge in EUD is the question how to reduce the complexity 
the user is confronted with when adapting and configuring technology. 
Therefore, as some solutions to cope with this complexity problem the 
improvement of the usability for configuration by “direct activation” (Wulf 
and Golombek 2001) or the concept of “programming by example”, when 
end users “write” programs by given examples of the expected program 
behavior have been suggested (Cypher 1993). The concept of “visual 
programming” reduces the complexity, allowing end users to specify 
programs graphically (e.g., Burnett 1999), domain oriented design 
environments (Fischer 1994) reduce the complexity of programming by 
providing a domain specific programming language; component-based 
tailorability (Stiemerling/Cremers 1998, Stiemerling 2002) is a concept 
where domain-specific components can be select and assembled into 
applications (cf. Mørch et al. 2004).  

Another goal of EUD is that users have to be able to make small changes in 
a simple way, while more complicated ones should only involve a 
proportional increase in complexity the user is confronted with. This 
demanded only slight increasing complexity of EUD activities is called the 
“gentle slope” of complexity (cf. MacLean et al. 1990; Mørch 1997, 
Dertouzos 1997; Wulf/Golombek 2001). This gentle slope of complexity 
seems to be as more important as deeper the level of intervention by EUD 
activities are. Mørch (1997) suggests three levels of end user tailoring: 
customization (selection of predefined options), integration (plug in new 
functionality), and extension (write new functionality). This concept was 
adapted by the concept of component-based tailorability (Stiemerling 2002, 
Stiemerling/Cremers 1998), which proposes customization as changing the 
parameters of single components, integration as the changing the 
composition of components and extension as the changing or extending the 
implementation of components.  

Furthermore, EUD should be seen as a collaborative task between different 
stakeholders of a software system. Mørch and Mehandjiev (2000) 
understand tailoring activities as a collaboration between designer and users 
mediated by the artefact itself. Influenced by the research on OTD, Helge 
Kahler as well as Volkmar Pipek suggest that EUD activities should be 
supported by the building of communities in which end users can effectively 
share their EUD-related knowledge and artefacts with their peers (cf. Kahler 
2001, Pipek 2005a, 2005b). 
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According to the insight that tailoring is a social and cooperative activity 
within organizations in which not only single IT users take part but groups 
of users, tailoring has to be embedded in enabling and supporting 
organizational structures or a “tailoring culture” (cf. Henderson/Kyng 
1991). To support collaborative tailoring activities of groups of end-users, 
Kahler suggests  

• to provide objectification,  

• allow sharing of tailoring files,  

• allow browsing through tailoring files,  

• provide awareness of tailoring activities,  

• make annotations and automatic descriptions possible,  

• allow for exploration of a tailoring file,  

• make administration and coordination easy, and support a tailoring 
culture (Kahler 2001). 

Since the OTD framework is focusing on the design and introduction of 
groupware for organizational settings, the emphasis on software 
development as a cooperative activity is crucial for PD methods concerning 
the end user-driven tailoring and adaptation of groupware systems. The 
scientific discourse on end-user development is picking-up of three decades 
of participatory design, quite radically challenging the traditional border 
between software developers and end-users.  

Although the outlined EUD discourse was not part of the historical 
background of the development of the OTD approach, it is the most 
consequent continuation of the tailorability discourse, which has been 
strongly influenced the OTD framework. Based on theoretical approaches of 
participators design, the EUD paradigm marks a shift from developer-
oriented to end user-centred design activities and from quite simple 
adaptation activities (such as configuration or customization of systems) to 
more complex tailoring and development activities. 

For the elaboration of the OTD approach in the early nineties, the PD-
influenced, cyclic process model for software-engineering STEPS has been 
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adopted. End user-oriented activities of tailoring and the enabling frame by 
an established socio-organizational “tailoring culture” were considered to be 
important elements of a framework for participatory technology 
development within the broader context of integrated organization and 
technology development. 

4.1.4 Summary 

In this chapter some theoretical approaches have been described which 
influenced the original elaboration of the OTD framework and the later 
development of the model within several applications in different research 
projects and empirical studies (cf. chapter 3). 

The original OTD approach was based on theories on  

• human activity and work psychological task analysis,  

• theories on organization development,  

• and evolutionary and participative models of software-engineering 
and participatory design. 

In accordance with OD approaches, the OTD framework provides 
orientation for analysis, planning, intervention and evaluation in groupware 
design and introduction projects. 

The historical background of the development of OTD can be seen in the 
tradition of the Human Relations movement and the Tavistock Institute’s 
approach of socio-technical systems. These historical precursors are 
connected with the normative discourse on quality of working life and 
working life democracy. 

Before this background, cyclic approaches of work psychological tasks 
analysis and organization development have been combined and adopted 
into a framework for the integrated organization and technology 
development. This reference to the work psychological action regulation 
theory and the OD approach was due to the goal of designing appropriate 
work places for cooperative work. 
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With regard to the IT development in the groupware design and introduction 
projects the author was engaged in, some grounding in participatory design 
and tailoring has been presented and the evolutionary STEPS model for 
software engineering has been described as an important inspiration for the 
OTD framework. 

After this description of the theoretical context of OTD and therefore the 
scientific discourses which “framed” its development, the next chapter 
presents some socio-cultural theories which are going beyond the OTD 
framework for the introduction of groupware into organizations. When 
groupware systems were designed and introduced for non-traditional, more 
informal organizational structures (such as virtual social networks and 
communities), informal socio-dynamic processes gained more relevance. 
Especially if not the design of work places is not the primary focus but 
processes of networking and community-building, theoretical concepts of 
social identification, trust-building and collaborative learning have been 
analyzed with regard to their possible impact on groupware design and 
introduction. 

4.2 Socio-Cultural Theories – Beyond Organizations: (Virtual) 
Networks and Communities 

Although the above mentioned theories on human work and organizational 
change influenced research on groupware introduction for traditional 
(business) organizations, groupware systems are not designed for work 
spaces and introduced in traditional organizations only.  

With regard to the projects and empirical studies this thesis is based on, 
there has been a variety of organizations, networks and communities, to 
which groupware systems were introduced (cf. chapter 3). During these 
projects the research focus broadened from traditionally (e.g., tayloristic) 
structured (business) organizations to more and more “virtual” 
organizations, networks and communities. With this enhancement of the 
research perspective it came to the fore that as less structured an 
organization is, as more important socio-cultural factors (especially of 
community-building and the establishment of trust and shared identities) 
get.  
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Furthermore, other than in the originally elaborated OTD framework, some 
of the research projects did not focus on the design of work places for 
cooperation, but on learning in virtual teams and on relevant conditions for 
the support of (social) networking and community-building. 

In the following chapter the socio-constructivist and socio-cultural theories 
will be presented which influenced the further research on the design and 
introduction of groupware during the last decade. 

All of the approaches discussed below belong to the family of socio-
constructivist theories which emphasize the role of social context for 
individuals’ development (Piaget 1928, 1932). Other than the more radical 
socio-constructionist approach (e.g., Berger/Luckmann 1980), socio-
constructivists do not assume that each individual perception of and 
knowledge about reality is just a function of the (social) world an individual 
is living in. Instead, socio-constructivist theories emphasize the impact of 
collaboration, social context, and negotiation on individual thinking and 
learning. Socio-constructivism can be defined as an approach, which 
assumes that (personal and interpersonal) knowledge about the world is 
achieved both by individual perception and by social construction through 
interaction with other persons. 

Socio-constructivist theorists have asked whether the "mind" is located in 
the head or in social interactions and suggested that both of these 
perspectives should be used together to analyze individual development, 
which is always embedded in social context (e.g., Cobb 1994). According to 
this pre-assumption, socio-constructivist approaches look upon (individual 
and cognitive) processes of identification and learning as being the result of 
individual cognitive development on one hand and individual interactions 
with other individuals in social settings on the other hand.  

In comparison to these socio-constructivist approaches, socio-cultural 
theories emphasize on the role of culture (or cultural artefacts) as a mediator 
between the mentioned individual (cognitive) processes and the inter-
individual processes which are based on social interaction. Most socio-
cultural approaches refer to Vygotsky (1978), who focused on the role that 
society plays in the development of an individual (and who has been 
collaborating closely with Leontjew (activity theory, see chapter 4.1.1)). 
Dillenburg et al. (1996) differ between socio-constructivist theories on 
learning which are focused on the effects of (social) interaction, and socio-
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cultural theories, which focus on the relationship of social interaction and 
individual cognitive development. Again, the mediation between the 
individual’s development and the social impact on this development is the 
focus of the socio-cultural approach.  

Since this thesis focuses on groupware design and introduction for informal 
organizations, which are facing socio-dynamic processes in (social) 
networks and communities, which are culturally determined (such as 
collaborative learning) but which are not primarily culturally mediated as 
well (e.g., social identification or trust-building), this integrative summary 
refers to both socio-constructivist and socio-cultural approaches. 

The first theoretical concept mentioned below, the Communities of Practice 
(COP) approach, has been developed by Lave and Wenger (1991) on the 
basis of socio-cultural theories of learning. Since learning in this theoretical 
context takes place as a process of enculturation into a practice of a 
community and the inclusion into a community is mainly based on 
collective learning, this approach is a good example of Vygotsky’s (1978) 
socio-constructivist assumption of the “zone of proximal development”, 
which describes the role of social context for learning: More experienced 
core members of a COP help new members learning and gaining “cognitive 
apprenticeship”. Dillenburg et al. (1996) characterize the COP approach as a 
“shared cognition theory” and as a kind of derivative of both socio-
constructivist and socio-cultural theories, since it focuses more on the 
physical and social environment in which learning takes place than on 
cognitive processes. The social context in a COP makes collaborations 
happen and therefore determines learning. 

Concerning the Social Identity Theory (SIT) which will be presented below, 
social identity is the part of an individual’s self-concept which is determined 
by the membership in social groups, the perception of ingroup- and 
outgroup-members, and common “structures of beliefs” (Tajfel 1982). Like 
in the COP approach, social identification is a function of individual and 
social cognition in a given social structure and a specific situational context. 
In SIT social identity is the result of a co-construction of individuals and 
their social context in a similar way learning is looked upon as a socio-
constructivist process in the COP approach. However, other than pure 
cognitivist approaches, SIT is focusing on emotional and motivational 
aspects of social identification as well. 
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Stemming from sociology and political sciences, the social capital approach 
does not primarily focus on (socio-) cognitive processes like learning and 
identification, which refer to socio-constructivist or socio-cultural theories. 
Despite the broad variety of definitions of the concept of social capital (see 
chapter 4.2.3), there are quite a lot analogies between the set of social 
capital approaches: Although Bourdieu (1983) – as the inventor of the 
concept - has distinguished only three forms of capital (economic capital, 
cultural capital and social capital), the concept was related to the creation of 
intellectual capital, suggesting that social capital should be considered in 
terms of three clusters: structural, relational and cognitive.  

The relational dimension focuses on the character of the connection between 
individuals. This is best characterized through trust of others and their 
cooperation, the social identification within a network, and the 
communication which is needed to access and use social capital through an 
exchange of information (cf. for virtual teams Jarvenpaa/Leidner 1998). 
Since meaningful communication requires at least some sharing context 
between the interacting individuals, Fukuyama (1995, 2000) defines social 
capital as the existence of a specific set of informal values or norms shared 
among members of a group. Therefore, within the discourse on social 
capital, both perspectives of socio-constructivist and of socio-cultural 
concepts are related to the building of social capital, whether it is based 
mainly on the individual effort to gain social capital or the inter-related 
common activities. 

In the following chapters the three sets of theories will be presented which 
influenced the research projects on the design and introduction of 
groupware for virtual social networks and communities. 

4.2.1 Communities of Practice (COP) 

The theoretical approach of Communities of Practice (COP) integrates 
identity theory, theories of practice and theories of social structure and 
situated experience (Wenger, 1998). In their research on situated learning in 
working groups, Jean Lave and Etienne Wenger focus on common daily 
practice of group members, active membership, and ingroup awareness 
(Lave and Wenger, 1991). The most important inclusion mechanisms 
concerning these communities are processes of collective learning and the 
production of shared meaning and collective identity. Many authors found 



OTD and the Impact of Socio-Cultural Concepts Markus Rohde 

68 

the approach COP helpful for the understanding and support of cooperation, 
knowledge management and collaborative learning (Allatta 2003; 
Brown/Duguid 1991; Osterlund/Carlile 2003; Wenger et al. 2002). During 
the last decade, several case studies concluded that this is also true for 
computer supported collaborative learning (Orlikowski 2002; Haas et al. 
2003; Eales 2003; Arnold/Smith 2003, Klamma et al. 2003, Mambrey et al. 
2003, Rohde 2003c).  

Lave and Wenger (1991) analyzed processes of learning in organizational 
units. They developed their approach of COP, which became very 
influential during the last years, through various field studies in American 
corporations. Their findings characterize processes of learning as 
engagement in the social practice of groups and networks. The concept of 
‘community of practice’ does not comprise organizations or enterprises as a 
whole, but (mostly informal) working and cooperation units: “These 
practices are thus the property of a kind of community created over time by 
the sustained pursuit of a shared enterprise” (Wenger 1998: 45). In this 
approach, the social practice refers to explicit and tacit knowledge and 
competencies. It integrates language, tools, documents, symbols, and roles 
as well as conventions, norms, rules, perceptions, and assumptions.  

In COP, an individual’s learning is inherent in the processes of social 
participation in a COP. Knowledge and learning in a COP are not abstract 
models but relations “between a person and the world” (Duguid 2003: 8) or 
“among people engaged in an activity” (Osterlund/Carlile 2003: 3). 
Individual learning in a COP is mainly based on legitimate peripheral 
participation (Lave/Wenger: 1991): Individual participation must be 
perceived as legitimate by the community members (e.g. through a common 
task or shared enterprise). During the participation process, an individual 
might enter the community as a beginner at the periphery and then gain a 
more centred position over time by acquisition of cognitive apprenticeship. 
Cognitive apprenticeship has to be acquired through participatory 
observation of experts in the COP, the processing of simple (and more and 
more central and sophisticated) tasks and a recessive coaching and feedback 
by the experts. This acquisition process leads to an intensified inclusion in 
the social practice of the community. Learning is based on this process of 
inclusion of outsiders, becoming more and more insiders in the common 
practice. The communities of practice themselves can be seen as “shared 
histories of learning” (Wenger 1998: 86).  
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The development of a common practice defining the community includes 
the negotiation of meaning among the participating members, mutual 
engagement in joint enterprises and a shared repertoire of activities, 
symbols, and artefacts. This community practice is inseparable from issues 
of (individual and social) identity which is mainly determined by negotiated 
experience of one’s self in terms of participation in a community and the 
learning process concerning one’s membership in a COP (Wenger: 1998 
145ff). The mechanism of (social) identification of individual persons in the 
social context of the community plays a key role for the formation of a 
community of practice. One can see that the COP approach combines the 
‘two sides of the medal’ of community participation: The social practice of 
the community as a collective phenomenon and the identity of its members 
as an individual one. COP theorists focus both on levels of communality and 
individuality. 

Furthermore, not only collective and individual processes are analyzed but 
also productive and reproductive practices (cf. Osterlund/Carlile: 2003). 
While productive practices of a community are directed towards finding 
solutions for problems, fulfilling common tasks, and reaching a shared goal, 
the reproductive practices are directed at constituting and reconstituting the 
community itself. Processes of learning by legitimate participation and 
identification can be found on productive as well as on reproductive levels 
of community practice. This differentiation in productive and reproductive 
practice is crucial for another theoretical distinction which has been 
introduced by some recent COP publications: To distinguish between 
communities that do not only share a common practice, but actually 
coordinate this practice in a direct and systematic way on the one hand, and 
groups with looser links and weaker coordination on the other hand, the 
concept of “network of practice” (NOP) was introduced (Brown/Duguid 
2001, Duguid 2003). Contrary to COP, NOP can be characterized by fewer 
coordinative rules and less restricted membership. They are more extensive 
and can include several COP. “The major distinction between the COP and 
the NOP turns on the control and coordination of the reproduction of a 
group and its practice” (Duguid 2003: 12). In comparison with COP, NOP 
can be looked upon as social aggregations with a higher degree of openness 
that allows higher dynamics. Furthermore, an advantage of the NOP concept 
is that it makes sense for larger, more amorphous and looser-tied groups 
than those that the COP approach would define as a community. 
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During the last years, the original COP approach of Etienne Wenger has 
been applied to a broad variety of projects and organizations. The concept 
has been used not only as an analytical approach but as a management tool 
as well by many companies and business consultants, last but not least by 
Wenger itself (cf. Wenger et al. 2002). With this very broad adoption of the 
COP approach, the concept of communities of practice has lost some of its 
original sharpness. Although the original definition of COP included strong 
mechanisms of social identification, a real common practice, a shared 
history of learning and the negotiation of meaning, in the meantime a lot of 
social structures and systems have been analyzed by applying the COP 
approach of which not all might fit into the original definition.  

With regard to the groupware design and introduction projects described in 
chapter 2, the COP approach was applied for example to quite large and 
virtual networks like the Iranian NGO community or to quite small and only 
temporary, more transient groups like one-term university lab groups. 
Although even these groups and networks share common goals and have 
established a common practice they might be too loose-coupled or not 
existing long enough to establish a real shared history of learning, 
cooperation and therefore a common culture.  

To cope with these theoretical considerations, the author refers to additional 
socio-cultural approaches of social identification and trust-building which 
will be described in the following two chapters. 

4.2.2 Social Identity Theory (SIT) 

As it is shown in the former chapter (4.2.1), communication and cooperation 
processes, interpersonal and intergroup relations are getting into the focus of 
interest of work-related and organization research. The organization 
development approach stresses social scientific methods but does not offer 
theoretical foundation and adequate evaluation criteria, while work 
psychological research is based on a theory, from which evaluation criteria 
for quality of working life can be derived, but underestimates social 
phenomena and social psychological methods. 

Work analysis has to consider not only human-centred, individual-oriented 
but also group-oriented aspects and perspectives. A lot of findings can be 
found in the research of social psychologists who have founded the theories 
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of social identity (Tajfel 1982, Tajfel/Turner 1986) and social 
categorization (Turner et al. 1987).  

Furthermore, in their approach of communities of practice, Lave and 
Wenger strongly refer to processes of identification. However, they do not 
refer to these social psychological theories and therefore to the specific 
conditions under which identity building takes place.  

Social identity and social categorization are social psychological concepts 
that locate identities (even collective ones) within the individual rather than 
within social groups (like sociological approaches are prone to do). Self-
categorization theory deals with the individual self as a repertoire of 
cognitive representations, which is the basis for self-definitions and self-
interpretations of a person (Turner et al., 1987). These cognitive 
representations are considered as self-categorizations of an individual 
compared to other individuals or groups. Each individual positions him- or 
herself in social situations and contexts with respect to intra-class 
similarities and inter-class differences.  

According to the social categorization approach, individuals tend to reduce 
complexity of social reality by categorizing themselves and others as 
members of social groups, i.e. in terms of ingroup members and outgroup 
members. Social identity of a person therefore represents the aspects of an 
individual self-concept that are derived from membership in social groups 
(Tajfel 1978, Tajfel 1982). 

Drawing on Leon Festinger’s view on social comparisons (Festinger 1954, 
Festinger 1957), SIT postulates that individuals tend to evaluate a social 
group to which they belong – the so-called ingroup – more positively in 
comparison to outgroups. Henri Tajfel names the development and 
maintenance of a positive self-esteem as the main motivation of individuals 
to join social groups (Tajfel 1978, Tajfel 1982). Individuals identify with the 
positive ingroup by differentiating themselves from dissimilar (and 
negative) outgroups. These processes of social categorization and social 
identifications are needed to position the personal and social self in a highly 
differentiated social context. In order to build a positive self-esteem it is 
important that this social identification is always linked to evaluations and 
emotions concerning in- and outgroups. Social identity is a vehicle to bring 
individuals to their ‘place in the world’ (cf. Simon 1999). 
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Accordingly, social identification and social categorization are not so much 
processes of social comparisons between individual persons but more 
between social groups. If comparisons between persons take place, they 
focus on the individual’s membership in ingroups or outgroups (Tajfel 
1982). Membership in a social group can include three dimensions: 
cognition (to know about one’s own or others’ group membership), 
evaluation (a positive/negative evaluation of group membership), and 
emotion (a good/bad feeling resulting from being a group member or being 
confronted with outgroup members). 

Experiments by Henri Tajfel, using the ‘minimal group paradigm’, showed 
that the random segmentation of test persons in two experimental groups 
can already initiate processes of social identification and categorization (e.g. 
Klee and Kandinski fans). He succeeded in eliciting group effects with the 
described intergroup discrimination (Tajfel 1982). Besides this empirical 
evidence for the relevance of social categorization in social contexts, SIT 
forms the hypothesis that processes of social identification and intergroup 
discrimination depend on the so-called salience of self-categorizations in 
social situations. The concept of salience deals with the conditions 
influencing the relevance of ingroup/outgroup categorizations for self-
perception and behaviour (Turner et al. 1987, Oakes et al. 1994).  

Social identity is not stable over time and independent from the situation. 
Yet, it is situated in a social context. Social identification is dependent on 
the cognitive, evaluative, and emotional quality of the fit between personal 
perception of group membership and situational conditions. Thus, a social 
category is salient if its relative accessibility is high and if a fit between 
stimuli (person and situation) and category (social group) is given. 
According to this last assumption, the process of social categorization of 
‘us’ as members of an ingroup and ‘others’ as members of an outgroup 
becomes more probable as more stimuli (attributes of persons and 
situations) lead to this differentiation.  

SIT and social categorization theory postulate that people tend to categorize 
themselves as a ‘group’ if the salience of differences among them is minor 
relative to the differences that they perceive in respect to other individuals 
not belonging to that group. Thus, perceived similarities between different 
persons concerning attitudes, beliefs, norms and values, a common task or a 
shared history, a shared perception of threats or common enemies etc. are 
significant conditions for social identification and group cohesion. The 
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salience of a certain self-categorization in situations of social comparisons 
leads to an accentuation of (perceived) inter-class differences and to a 
reduction of (perceived) intra-class differences (Turner et al. 1987). 
Therefore, according to a given social situation, these tendencies of 
accentuation of inter-class differences and generalization of intra-class 
similarities lead to perceived differences in comparison to outgroup 
members and perceived similarities with ingroup members if group 
membership is salient for the individual. The overestimation of inter-group 
differences and underestimation of intra-group differences is called ‘social 
stereotyping’ and often connected with prejudices and devaluation of 
outgroups (Stallybrass 1977).  

Thus, processes of social identification can lead to ambivalent results: On 
one hand positive social identification might be well desired by team 
managers which are responsible for good cooperation in work groups or 
organizational units and departments. On the other hand processes of 
stereotyping might lead to social conflicts and competition between teams 
and organizational units which are not intended. In fact, in some of the 
described groupware design and introduction projects such unintended 
negative effects of social identification have been found (see Pape et al. 
2003, paper 4 in part II). 

To cope with stereotyping effects and social conflicts within organizations 
and social networks, the establishment of trust and trustworthiness is one 
very crucial factor. The issue of trust-building is dealt with in the theoretical 
approach of social capital which will be described in the following chapter. 

4.2.3 Social Capital 

For the establishment of social groups, especially the building of 
communities and social networks, both within and between organizations, 
the building of trust is one of the most important issues. Even for traditional 
organizations relationships of trust often get more important than formal 
structures (e.g., formal division of labour, hierarchies). Besides identity, 
trust seems another sine qua non for the successful establishment of 
collective actors. During the last years, the approach of social capital got 
most prominent to deal with this issue of trust-building. 
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Social capital is defined by Robert Putnam as the sum of networks and 
social contacts, the trust (respectively trustworthiness), and reciprocity 
relations a person owns. Putnam highlighted the importance of voluntary 
associations and organizations for the creation of social capital and comes to 
the remarkable conclusion that “social capital makes democracy work” 
(Putnam 1993, cf. Putnam 2000). Nevertheless, Putnam’s definition focuses 
predominantly on an individual perspective of social capital. This leads to 
the critical objection that Putnam’s approach is concentrated too much on 
personal contacts, face-to-face networks, and very near located 
neighbourhood relationships (cf. Hellmann 2002: 50), like e.g. a 
communitarian perspective would probably focus on (cf. Etzioni 1993). 

To deal with social capital of collective actors (like communities or 
organizations) and of more distributed networking processes, the concept 
has to refer to the network contacts, the generalized trust, and the norms of 
reciprocity the collective subject has established. To analyze the social 
capital of societal communities, Francis Fukuyama (2000) defines social 
capital as an indicator of mutual trust in societies. It is based on self-
generated ethical conventions and mutual commitments concerning 
activities and behaviour and it results in solidarity. Coleman (1988) 
introduces social capital as a resource available to actors but not by focusing 
on individuals but on social actors, e.g., interrelated individuals in groups 
and networks. Therefore, in his understanding social capital is a public 
good. 

Bourdieu defines social capital as the actual and potential resources which 
are based on ownership of sustainable networks, of (institutionalized) 
relationships, and mutual respect (cf. Bourdieu 1983). He analyzed the 
relation of social capital and economical, symbolic, and cultural capital and 
describes social capital as the (individual and social) reputation which is 
needed to enter the “good society” and the political sphere. In this 
perspective social capital is a mechanism of political inclusion/exclusion.  

To adapt the concept for collaboration processes in companies, Cohen and 
Prusak conclude: “Social capital consists of the stock of active connections 
among people: the trust, mutual understanding, and shared values and 
behavior that bind the members of human networks and communities and 
make cooperative action possible. (...) Its characteristic elements and 
indicators include high levels of trust, robust personal networks and vibrant 
communities, shared understandings, and a sense of equitable participation 



Integrative Summary 

75 

in a joint enterprise - all things that draw individuals together into a group” 
(Cohen/Prusak 2001: 4). The authors refer to the concept of social capital 
mainly to analyze and support information and knowledge management 
within companies, departments, and working groups. 

Concerning processes of gaining and fostering social capital, the approach 
assumes that it is accumulating when it is used (productively), otherwise it 
is decreasing. In this sense social capital tends to be self-reinforcing and 
cumulative. People gain connections and trust by successful cooperation, 
and these achievements of networks and trust support good cooperation in 
the future. To gain and foster social capital, Cohen and Prusak suggest the 
following (organizational) investments in trust-building processes: 
According to their suggestions, social capital can be gained  

• by being trustworthy,  

• by being open and encouraging openness,  

• by trusting others (Cohen/Prusak 2001: 45f). 

During the last years, social capital was taken up by CSCW researchers to 
analyze processes of community-building and sharing of knowledge and 
expertise (cf. e.g., Ackermann et al. 2003, Huysman/Wulf 2004). In case of 
learning processes, social capital theorists refer to mutual relationships of 
trust and trustworthiness to explain the social exchange of knowledge within 
networks. Learning takes place in social networks in which members share 
their knowledge with each other.  

For communities of practice, Duguid has stated that social capital theory 
“points to the unseen links, COP theory points to unseen boundaries (…) 
that divide knowledge networks from one another” (Duguid 2004: 1). In 
contrary to social capital approach, which underlines peoples’ willingness 
and ability to share knowledge and experiences in social networks, COP 
theorists differ between willingness and ability. It is the common 
engagement in a shared practice of a community that makes individuals able 
to share knowledge and experiences and therefore, learn from each other.  

However “COP analysis accepts the importance of social capital networks 
to understanding why people will and will not share” (Duguid, 2004: 1), the 
COP approach takes communities and networks as well as their internal 
communication as more complex than social capital theorists. Only the 
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analysis of a (well-) defined and established common practice can explain, 
why people (whose willingness to share knowledge, experiences etc. is 
given by social capital ties) are able to share know how (which is mainly 
characterized by a tacit dimension). The ability to share knowledge 
therefore depends on a basis of common experiences and shared cultural 
values or commitments (Duguid 2004: 8). 

Nevertheless, social capital approach provides some very important 
theoretical assumptions for the understanding and description how 
successful social networking and community-building takes place. 

4.3 Summary 

In this chapter the theoretical approaches have been described which 
influenced the original elaboration of the OTD framework. Furthermore, 
socio-constructivist and socio-cultural theories have been outlined, which 
influence social processes of identification, community-building, learning 
and the establishment of trust in informal organizations like networks and 
communities. 

The original OTD approach was based on theories on  

• human activity and work psychological task analysis,  

• theories on organization development,  

• and evolutionary and participative models of system development, 
software-engineering and participatory design. 

In accordance with OD approaches, the OTD framework provides action 
research methodology for analysis, planning, intervention and evaluation 
within research projects concerning the design and introduction of 
groupware into organizational real-world settings. The historical 
background of the development of OTD can be seen in the tradition of the 
Human Relations movement and the Tavistock Institute’s approach of 
socio-technical systems. These historical precursors are connected with the 
normative discourse on quality of working life and working life democracy. 
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With regard to the IT development in the groupware design and introduction 
projects the author was engaged in, some grounding in participatory design 
and tailoring has been presented and the evolutionary STEPS model for 
software engineering has been described as an important inspiration for the 
OTD framework. 

Applying the OTD framework to several different organizational settings 
such as virtual organizations, social networks and communities, socio-
constructivist and socio-cultural theories of identification, learning and 
trust-building have been referred to. These socio-constructivist theories 
came to the fore when groupware design and introduction projects did not 
focus any longer on traditionally well-organized (business) organizations 
but on more fluid and evolutionary social processes and structures.  

After this description of the theoretical context of OTD and therefore the 
scientific discourses which “framed” its development, and the introduction 
of socio-constructivist and socio-cultural concepts for the analysis of social 
identification and community-building, the next chapter presents some 
empirical studies with regard to research projects, in which the framework 
has been applied to different organizations, and in which groupware systems 
have been introduced into (virtual) networks and communities. 
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5 Empirical Studies 

The present thesis is based on five publications. The first one (paper 1 in 
part II) focuses on the elaboration of the OTD framework and has been 
presented already in the last chapter, focusing on the theoretical foundation 
of the OTD framework (chapter 4.1). In the following the main findings of 
the empirical studies of the other four publications will be shortly presented. 

5.1 The Empirical Studies 

This chapter presents the empirical studies, to which the four publications of 
the second part of this thesis refer to. It might be helpful for readers of this 
introduction to read some of the papers presented in part II of this thesis 
before this condensed presentation of studies, methods and findings. While 
the following chapter 4.1 describes mainly the design of the empirical 
studies and the methods used, chapter 4.2 will present some of the results of 
these groupware design and introduction projects. 

5.1.1 The Application of OTD within the OrgTech Project 

The first application of the OTD approach took place in the OrgTech project 
(Organizational and Technical Development in the Context of the 
Introduction of a Tele-cooperation System in Small and Medium Size 
Engineering Companies, cf. chapter 2) which concerns the introduction of a 
shared CAD system in two small engineering firms and one of their major 
customers. The two involved firms are offering services for a large steel mill 
in the German Ruhr area, e.g. constructing and documenting components of 
steel furnaces. Although this work was coordinated by a construction 
department of the steel mill, time constraints often forced the subcontractors 
to directly work with the different technical departments (e.g. the 
construction shop), causing inconsistencies and cost overruns in the final 
design. 

The OrgTech project supported the cooperative work processes within and 
between the two engineering firms and the steel mill by analyzing the 
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communication patterns and by planning necessary organization 
development interventions. This organization development was 
accompanied by qualification measures in a twofold sense: focusing on the 
reorganization of tasks and processes on the one hand and focusing on 
social skills concerning the participation in the process on the other hand. A 
computer based tele-cooperation system integrating existing CAD systems 
via ISDN links and the Internet was introduced to the service network. The 
developed technical solution was based on commercial products which were 
tailored to the specific needs of the industrial application partners. Some 
products were standard groupware systems (e.g., videoconferencing 
systems, email, and shared whiteboards), others were directed to CAD 
(Computer Aided Design), as the Hewlett Packard 3D-Viewer (see 
Schroeder and Kress 1993) which allows two engineers at different 
locations (e.g. the steel mill and an engineering firm) to jointly view, 
discuss, and annotate a three dimensional model of a component under 
construction. The system offered a variety of pointers and "virtual" rulers as 
discussion support. 

The presented paper (paper 2 in part II) was published in a very early stage 
of the OrgTech project and describes the OTD framework and its theoretical 
grounding as an orientation framework for intervention, the different stages 
of the OTD process, the background of the service network structure 
mentioned above, the collaborative CAD viewer, and the orientation 
framework of the development and introduction process according to the 
OTD framework. This publication of the OrgTech project presents a first 
application of the approach in organizational practice. With regard to this 
application an orientation framework for the implementation of the OTD 
framework had been developed (cf. figure 4). This model consists of two 
development cycles with seven detailed steps of process establishment, 
configuration (development), use, (re-) evaluation, (re-) configuration, use, 
and final evaluation. Due to the early stage of the project’s publication, the 
paper does not provide any evaluation results but presents the project’s 
approach and the application of OTD within the OrgTech process. Some of 
the evaluation results of the OrgTech project can be found elsewhere (e.g., 
Iacucci et al. 1998). 

The following figure presents the process model for the application of OTD 
within the OrgTech project, including analysis, planning, intervention and 
evaluation: 
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Figure 4: Process model for the OrgTech process of integrated OTD  

(taken from paper 2 in part II) 

Cycle 
1 

Cycle 
2 

Step I 

Step II

Step III 

Step IV 

Step V 

Step VI 
Configuration 1 
- Analysis of communication and 
cooperation needs 
- Model for qualification 
- Functional system specification 
- Configuration of first prototype 
- usability review prototype 
- moderator training 

Use 1 
- Installation of prototype 
- User training 
- Usability review at workplace 
- Moderation of organizational 
development 
- Workplace observation 
- Evaluation in practice 

Project Evaluation 
- User interviews 
- Evaluation of first prototype 
- New requirements 
- New functional specification 
- First transfer workshop 

Configuration 2 
- Configuration of prototype 
- Usability review of prototype 
- Qualification of employees 
- Moderation of organizational 
development 

Use 2 
- Installation of prototype 
- Support and tests 
- Usability review 
- Moderation of organizational 
development 
- Benefit analysis 
- Group support 

Project 
Conclusion 
- Evaluation and 
analysis 
- Feedback of users 
- Further improvements 
- Guidebook to 
introduction of CSCW in 
SME 
- 2nd transfer workshop 

Project 
Establishment 
- Kick-Off-Workshop 
- Qualification for 
Participation 
- Requirements Analysis 
- Specification 
- Market Overview

Step VII
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5.1.2 An Empirical Evaluation of Community Building of Iranian NGOs 

The first version of this study was presented at the First International 
Conference on E-Society (International Association of the Dissemination of 
the Information Society, IADIS) in Lisboa, Portugal. Selected as one of the 
best papers of the conference, it was invited to be re-published as a revised 
and extended version in the peer-reviewed International Journal on 
WWW/Internet. The paper actually presented in this thesis (paper 3 in part 
II) was reviewed, revised and extended again for publication in Huysman, 
M., Wulf, V. (eds.) 2004: Social Capital and Information Technology, by 
MIT Press. 

The paper presents experiences which were made in a project fostering the 
networking process of Iranian Non-Governmental Organizations (NGOs), 
like environmental organizations, philanthropist and school building NGOs, 
women and children organizations, health NGOs etc. Such a support of the 
Iranian civil society has to be seen in the context of the democratic 
transition of state and society (paper 3 in part II). In this project an approach 
of integrated organization and technology development (OTD) was used for 
the participatory design of a community system which supports the NGO 
community-building process. Concerning the introduction of a technological 
NGO community system (NGO-CS), the development nearly started from 
the scratch.  

In the paper the concept of civil society and specific information about the 
state of the art of Iranian NGO networking is presented. The theoretical 
framework of the project and the empirical study is described and the action 
research approach taken, its measures, and achievements are introduced. 
Furthermore, the publication presents the results of the process and a first 
evaluation. In the last chapter of the paper implications of the empirical 
findings for the theoretical approach and for further research are discussed.  

As theoretical background of the project the paper presents the OTD 
framework and the social scientific approaches of “communities of practice” 
(Lave/Wenger 1991, Wenger 1998) and “social capital” (Bourdieu 1983, 
Coleman 1988, Fukuyama 2000, Cohen/Prusak 2001). Furthermore, social 
psychological theories of identification and categorization (Tajfel 1978, 
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Tajfel 1982) are introduced to a research project based on the COP approach 
the first time. 

The process of socio-organizational networking of Iranian NGOs was 
already running several years before the project started. Thus, the planning 
of the Iranian NGO-CS did not start in a social or organizational vacuum but 
had to cope with the requirements which had been formulated before during 
the ongoing organizational NGO networking. To support the Iranian NGO 
networking by technical means, the introduction of BSCW and the 
participatory design of the NGO-CS had to be embedded in the longer 
lasting networking process. Additionally, the effects of the NGO-CS and its 
usage for the socio-organizational process had to be evaluated and cycles of 
technological (re-) design and management of organizational 
change/development had to be provided. 

According to the OTD framework, the paper describes the following 
strategy for the project:  

Requirement analysis: Based on process documents written by the Iranian 
NGOs and a pre-study in which Iranian NGO experts were involved, the 
requirements of the Iranian civil society organizations concerning the 
technological support were analysed. 

System introduction: In a first expert visit in Teheran the technical platform 
BSCW was introduced to a group of leading Iranian NGO members. 

System design: Together with Iranian NGO practitioners a structure of the 
Iran NGO-CS was developed, the groupware system “Basic Support for 
Cooperative Work (BSCW)” was adapted to the NGOs’ needs, and first 
content was loaded up to the system. The introduction of the technical 
system should have had a catalyst effect on an already ongoing process. A 
special focus was to bring together people and organizations in the different 
Iranian provinces regardless of time and location.  

Qualification measures and trainings: In several training measures Iranian 
NGO members were trained to use the system and to train other Iranian civil 
society practitioners by themselves. Additional measures were taken to 
strengthen social capital and communities of practice. 

Socio-organizational interventions: In several meetings and workshops the 
establishment of a common practice has been supported by initializing 
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collaborative projects. Therefore, tools for proposal writing and for project 
management were offered. Furthermore, adequate methods had to be used to 
foster trust-building and social capital within the Iranian NGO network. 
Shared experiences with collaborative tasks were fostered to enable the 
establishment of a common practice as a vital characteristic of the new 
Iranian NGO COP.  

 

 

Figure 5: Three Process Cycles in the Iranian NGO Community project; the un-numbered 
measures (white in colour printout) were conducted as basic trainings several times for 

different regional NGOs during a first training program, the measures with numbers 2(red 
in colour printout) represent a second training and adaptation cycle and the measures 
numbered with 3 (yellow in colour printout) represent a third training and adaptation 

program/cycle 
 

Evaluation and re-design: Each measure and intervention was evaluated 
with questionnaires and expert interviews. Furthermore, the system’s usage 
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was evaluated by means of anonymous log files. During two follow-up 
visits in Iran, additional trainings and workshop meetings have been 
conducted and the system was re-designed for further use. These two visits 
have been planned due to the cyclic approach of the project. Moreover, in 
the second and third visit the process was broadened and thus trainings and 
workshops in Iranian provinces outside Teheran were conducted. 

International networking: In addition was decided to support the 
international networking of Iranian NGOs by fostering international 
exchange of experiences, mutual visits, and common research projects. This 
additional focus on international networking was due to the far reaching 
political isolation of the Iranian state and civil society.  

According to the cyclic approach of OTD, the project was based on three 
process cycles (see figure 5). 

5.1.3 Evaluation of a Web-Based Student Community 

A first paper based on the results of this empirical study was accepted and 
presented at the International Conference GROUP in Florida, USA and first 
published in the conference proceedings. As one of the best papers at the 
conference it was selected to be re-published as an extended version in a 
special issue of the peer-reviewed International Journal on Computer 
Supported Cooperative Work as paper 4 in part II. 

This paper examines WiInf-Central, the ‘virtual homeplace’ of a student 
community (on Information Systems) at the University of Hamburg, and 
focuses on processes of social identity and community-building. Drawing 
on social identity theory (SIT) and communities of practice (COP) as the 
theoretical basis, the paper illustrates that the processes of identity-building 
and positive ingroup evaluation triggered by WiInf-Central serve as a means 
for students of information systems to assert themselves against faculty 
members and students of other disciplines. While the study reveals strong 
mechanisms of social exclusion, inclusion mechanisms have to be assessed 
in a more differentiated way. In particular, the study shows the emergence 
of several ‘subgroups’, which appear largely closed to other community 
members. This effect is ascribed to both the self-organized and the hybrid – 
half virtual, half real – nature of the community based on WiInf-Central. 



Integrative Summary 

85 

Processes of community-building and group identification have been 
investigated by social psychologists and interpreted in a number of 
theoretical frameworks. The empirical study of WiInf-Central examines 
whether the classical theory of social identity (Tajfel 1982) and the newer 
approach of communities of practice (COP) (Lave/Wenger 1991; 
Brown/Duguid 1991) are useful and sufficient to describe communities 
based on computer-supported interactions.  

The paper presents the case study of a community of students on a platform 
named WiInf-Central. Two series of semi-structured interviews were 
conducted with members of the platform and then analyzed with respect to 
the concepts of social identity theory and communities of practice as the 
theoretical basis. After the theoretical approaches and research design are 
described, the empirical findings concerning community-building with 
WiInf-Central are presented in detail. Subsequently, the empirical results are 
discussed and the conclusions in conjunction with some remarks on the 
theoretical and practical implications of the findings are presented. 

WiInf-Central is the name of a community system for students of 
information systems at the University of Hamburg. The students use this 
web-based community platform to serve as a medium of communication 
and information-sharing. Faculty members are not allowed to use the 
platform and thus cannot be members of the related community. CommSy 
stands for Community System and is a web-based system to support 
learning communities and project groups with so-called project rooms 
(Janneck/Bleek 2002; Pape et al. 2002a, Pape et al. 2002b). The design of 
CommSy emphasizes collaboration and cooperative work. Literature and 
other study material can be interchanged via the system. Discussion forums, 
which may be structured according to the respective needs, are available for 
discourse. All users are presented with the same view of a project room. 
There is no hierarchical structure of users’ access rights. 

Essentially WiInf-Central is organized and maintained by students of 
information systems, plus a few research assistants attending the course of 
study. In addition to administrating the system they also actively engage in 
the acquisition and contribution of relevant information for their fellow 
students over the system. 

Figure 6 shows the home page of WiInf-Central and illustrates the functions 
of the software system CommSy as described above.  



OTD and the Impact of Socio-Cultural Concepts Markus Rohde 

86 

 

 
Figure 6: Home page of WiInf-Central 

 

While the study on the hybrid WiInf-Central-Community investigates in an 
electronically supported learning community of students of information 
systems, another study of learning communities at an university level deals 
with different smaller communities of practice of students and start-up 
company practitioners in a one-term lab course. This empirical study will be 
presented in the following chapter. 

5.1.4 Communities of Practice in Applied Computer Science 

The evaluation results of a longitudinal study of the university lab course 
“High-tech Entrepreneurship and New Media” (paper 5 in part II) will be 
published by the peer-reviewed International Journal on Behaviour & 
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Information Technology (BIT). The course design is based on socio-cultural 
theories of learning and considers the role of social capital in entrepreneurial 
networks. By integrating student teams into the communities of practice of 
local start-ups, learning opportunities to students, companies, and academia 
are offered. The student teams are connected to each other and to their 
supervisors in academia and practice through a community-system. 
Moreover, the course is accompanied by a series of lectures and group 
discussions. In the paper the experiences with the design changes between 
the first and the second instance of the course are described and reflected. 
These design changes were based on the empirical evaluation of the first 
course and a deeper analysis of the role of social capital. 

In the project reported in the paper a new course in applied computer 
science teaching which is based on the concept of computer-supported 
communities of practice was developed. Since 2001, the course 
“Entrepreneurship and New Media” is organized together with local start-up 
companies. In this course labs consisting of multi-cultural and multi-
functional groups of students work on IT product development projects. 
Several groups of computer science students work each on a concrete 
project task for a start-up company. The courses are accompanied by a 
series of lectures in which university lecturers and practitioners present 
entrepreneurship and media-relevant topics. For the whole course a 
community-system was deployed to facilitate communication and document 
sharing between the different actors. 

One the basic assumptions for the development of this new university 
course was that the abilities of digital media to overcome time and space 
barriers can support learning between universities and actors within 
companies. Besides the development of adequate technical functionalities to 
support individual and group learning, the embedment of these technical 
systems in innovative didactical concepts is the main challenge. An 
appropriate combination of practice-oriented education at universities and 
concepts of learning within companies is seen as a precondition of a 
successful integration of academic theory and economic practice. Identity-
building in communities of practice and the building of social capital are 
expected to enable a fruitful exchange between universities’ experiences and 
companies’ practice.  

The paper presents a longitudinal study dealing with the new university lab 
course which was conducted in the winter terms of 2001 and 2002 at RWTH 
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Aachen and tried to create shared learning experience while solving a 
complex task (cf. Klamma et al. 2003, Rohde et al. 2003, Rohde et al. 
2004). In the paper the experiences and the design changes of the course 
between the first instance in the winter term 2001 and the second instance in 
the winter term 2002 were reflected.  

The publication adapts models of social capital and communities of practice 
with socio-cultural learning theories and applies it to the learning processes 
in entrepreneurial networks. It presents the general concept of the university 
course and describes the research methods. The evaluation results of the 
first instance of the course in 2001 are presented with regards to design 
changes made for the second instance. Furthermore, the evaluation findings 
of the two instances are discussed regarding the application of the 
theoretical approaches to university courses, the support of social capital-
building within regional entrepreneurial networks, and specific requirements 
for academic teachers and supervisors. 

Based on the theoretical foundations sketched above, the course was 
conceptualized as shown in figure 7. A major part of learning was supposed 
to happen by legitimate peripheral participation (cf. Wenger 1998) in the 
community of practice of the start-up companies. It was intended to support 
processes of social capital-building between entrepreneurial practitioners 
and university students. The cooperation of students and practitioners to 
carry out a common real-world task should allow the establishment of a 
shared practice and therefore mutual learning. While the course was re-
designed after the first instance to meet the design goals more effectively 
the basic approach described here was kept over all instances of the course 
and proven to be successful. 

The schedule of the course contained always the fixed meetings, the review 
dates, the planned workshops and a tentative list of lectures given by guests. 
Because of the high workload of entrepreneurs, shifts in the schedule and 
substitute lectures were always possible. As a technical infrastructure, a 
community-system was deployed to the lab groups. The system supported 
cooperation within and between working groups. Furthermore, the extern 
lecturers were asked to additionally be at student’s disposal after the lectures 
of one term and in the range of their time-budget as to be helpful in 
discussions and for any questions the students might have concerning the 
community-system. Moreover, the system had been used as a knowledge-
archive for lecture and project materials. There, lecture and project materials 
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have been published regularly on the net. In order to find these materials, 
the system offers various retrieving possibilities. Also needed programming 
tools like a source code management system and various editors have been 
installed to support community-oriented work settings. 

 

 
 

Figure 7: Design of the computer supported course “Entrepreneurship and New Media” 
 

Group-oriented learning processes, especially among the student teams and 
between them and their academic advisors should be facilitated by the 
mentioned community-system. Thus, the instructors put task-relevant 
learning materials on the community-system. Additionally, instructors were 
available for consultancy and supervision. The weekly lecture series 
supported the reflective processes of the students related to their tasks. 
Moreover, it was supposed to work as a forum of discussion among students 
and guest lecturers from industry and academia. While initiating learning 
processes among the students, the course design supported the knowledge 
transfer from academia to industry, as well. Discussions between students 
and practitioners were thought to be the starting point of learning processes 
in practice. 
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5.2 Empirical Findings 

The following chapter presents some of the main findings of the empirical 
studies described above. All of the results come from investigations in 
electronically supported communities. While the IT support in all cases is 
related to web-based groupware systems, the observed communities are 
quite different not only with respect to their specific practice but regarding 
their state of development, processes of establishment and different cultural 
characteristics. 

Chapter 5.2 sums up the findings presented in the papers in part 2 of this 
thesis. 

5.2.1 Application of the OTD Framework for Groupware Design and 

Introduction Projects 

With regard to the papers presented in part II, the OTD framework has been 
applied to groupware design and introduction processes in two projects: 
OrgTech (paper 2, part II) and Iranian NGO-CS (paper 3, part II). Since 
paper 2 only published the planned OTD process in OrgTech in a very early 
project phase, it does not offer an empirical evaluation of the application of 
OTD. Instead, this empirical evaluation has been conducted within the 
Iranian NGO-CS project. In the following chapter the experiences made 
with the application of OTD shall be outlined with reference to both 
projects. 

The project OrgTech aimed at supporting the cooperative work processes 
within and between two engineering firms and a large steel mill in the 
German Ruhr area. A construction department inside the steel mill 
coordinated the construction and documentation, and manages the contacts 
with external offices at the steel mill.  

According to the analysis of the status quo at the beginning of the project, 
the external offices complained about the specification of the construction 
orders being vague. Additional problems were caused by the huge number 
of sketches and the organization of the electronic archive, by the complexity 
of the construction development process, and by communication problems 
among the engineers and their clients. 
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On this first analysis three main groups of problems have been identified: 
organization of information, technology and qualification. The analysis 
showed lots of technical problems and the participants also had many 
suggestions for technical improvements. At least, according to the 
participants needs, the OrgTech project focused on the introduction of a 
video-conferencing system and applications of 3D CAD for the cooperation 
support and on the integration of these applications in the existing 
technological infrastructure and the organizational working processes and 
practice (Iacucci et al. 1998).  

The analysis of organizational development tasks came to several problems 
concerning the collaborative engineering process (cf. Wulf et al. 1999):  

•  the cooperation of the plant operators with the internal and external 
construction units, 

•  the cooperation between the internal and the external construction 
units,  

•  the access to the sketch archive,  

• and the cooperation of the internal and external construction units 
with the internal production-planning and production department.   

Within the OrgTech OTD process, four parallel task groups have been 
initialized, dealing with the topics of 3D-CAD, synchronous tele-
cooperation, conventions for the storage of sketches, and production-
oriented construction. These task groups had to develop a concept on how to 
improve their aspect of the distributed engineering process and test it out 
during their daily work routine. The task groups were coordinated by 
plenary workshops taking place every two months. 

The ORGTECH experience indicates that different actors in inter-
organizational engineering processes have very individual perspectives on 
how to define the relevant business processes and how to define quality 
measures. These differences in perspective have to be understood and 
considered carefully when trying to improve inter-organizational business 
processes. Beyond different perspectives on the business processes, one has 
to deal with different long-term company strategies and the underlying 
power structures. Concerning the ORGTECH project, the steel mill was able 
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to define the relevant business processes, and thus, influenced the project’s 
goals considerably. (cf. Iacucci et al. 1998, Wulf et al. 1999). 

Regarding the OTD framework, the integration, participation and evolution 
as the main characteristics of a groupware introduction process, have proven 
valuable within the ORGTECH project. An integrated approach is required 
to draw on the interdependencies of organizational and technological 
change.  

The participation of the employees in the different organizations proved to 
be invaluable. Without the detailed knowledge of their daily work routine 
the analysis of the actual state of cooperation could not have been conducted 
sufficiently. Furthermore, the employees' participation in the selection of 
different technological options and in the planning and implementation of 
the interventions secured a high level of motivation.  

Nevertheless, the planned OTD process model for OrgTech (see figure 4 in 
chapter 5.1) needed revision during the process. The temporal order of 
certain measures had to be changed and other measures had to be abandoned 
or redesigned (cf. Wulf et al. 1999). The market overview, for example, was 
carried out just after the feedback workshop, because the focus of the task 
groups had not been well defined before that. Furthermore, the qualification 
concerning the new computer applications was not provided within a 
workshop, but by supporting the individual users at their workplaces, via a 
telephone hotline and by handing out written documentation. Thus, the 
planned OTD process had to adapt itself in an evolutionary way.  

Overall, the OrgTech project has shown that the OTD framework was useful 
for the design and introduction of groupware support in organizational 
settings. Especially the inter-organizational cooperation of several firms and 
its appropriate technological support showed evidence for the 
interconnectedness of technological and organizational change.  

Other than the OrgTech project, the Iranian NGO-CS project did focus on 
groupware design and introduction for business organizations but for an 
informal network of non-profit- and non-governmental organizations in 
Iran. Since the application of the OTD framework in this project is focus of 
paper 3 (part II) of this thesis, the development measures within this project 
will be described a little more in detail. 
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According to the assumption of the OTD approach, that qualification for 
participation is a necessary precondition for participatory development 
projects, during the first stage of this Iranian NGO-CS project, trainers and 
consultants provided expertise for the development of the networked 
cooperation between Iranian networks of women NGOs, health NGOs, 
school building philanthropists, youth NGOs, and environmental NGOs. 
Most of these cooperation partners were one-issue networks or umbrella 
organizations. Thus, the project was directed towards a “networking of 
networks”.  

First, a defined group of facilitators within the NGO network was enabled to 
(tele-) cooperate with each other via the NGO-CS. During the next step 
these facilitators had to be trained in order to work as trainers themselves for 
their colleagues and other NGO members. 

Furthermore, the trainers conducted workshops in which Iranian NGO 
members were trained in the theoretical basics of the development of socio-
organizational structures which enable project development, expertise 
sharing (cf. Ackerman et al. 2002), and community learning. 

According to the results of a pre-study concerning the requirements of 
Iranian NGOs which was conducted in spring 2002, one central demand of 
Iranian NGO practitioners was the technological support for the 
dissemination of information. Iranian experts expressed their need for an 
enabling technology for cooperation projects and the exchange of relevant 
data. The desired technology had to be very easy to use even with old 
computer systems and low data transfer speed. Furthermore, the system 
should be accessible for Iranian NGO members only for internal 
communication and collaboration. Based on these requirements, it was 
decided to use the BSCW System as the basis for the Iranian NGO 
community system. 

BSCW is a web-based groupware system with extensive functionality to 
support cooperation. So one only needs an internet account to access the 
system with any usual web-browser. No installation of additional software is 
needed. The use of BSCW is free of charge for not-for-profit purposes and 
scientific research projects at universities. Each user of the system gets 10 
MB Webspace for free. For the Iranian NGO-CS it was very important that 
the system is provided free of charge and that it can be used with any 
internet-enabled computer. BSCW avoids advanced graphical features. 
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Thus, even with low data transfer speed (58 kb/sec) the performance of the 
system is quite comfortable. 

In the project the BSCW System was used for the development of structures 
for networked communication and the dissemination of national and 
international information among the Iranian NGO community. On the 
technical basis of this BSCW System and with help of the experts, the 
Iranian users set up a NGO community system (NGO-CS) in Farsi language 
(see figure 8). The NGO-CS requires internet connectivity and provides 
workspaces for different kinds of working groups, NGO-networks, 
topics/issues etc., which are to be set up by the users themselves. That 
means a process of participatory design in which members of Iranian NGOs 
defined their own spaces and activities, selected the members addressed, 
defined groups, invited new members, sent group-mails, and started 
discussions on topics chosen by themselves.  

Furthermore, the system supports them by a version-management-system 
for co-authoring, by features that allow storing and exchanging of most of 
usual document types, and by the possibility to set links to external web 
sites. The system provides a lot of awareness features to inform about 
activities and events within the NGO-CS (cf. Figure 8). 

In May, July, and October/November 2002 two experts visited different 
Iranian provinces three times. During these expert visits several consulting 
services have been provided to Iranian NGOs. According to the project’s 
approach and the goals, a number of meetings, trainings, and workshops for 
Iranian NGO members have been conducted.  

The cooperation platform BSCW was introduced and the structure of an 
Iranian NGO community system was designed. This NGO-CS was set up as 
a closed system exclusively for invited members of Iranian NGO. This 
restrictive access policy was chosen by the Iranian NGO members due to 
the mentioned risk of cooptation by Governmental organizations and the 
risk of corporatism concerning international NGOs. In September 2003 
about 279 members of different Iranian NGOs were registered in the 
system.  
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Figure 8. Snapshot of the Iranian NGO Community System 
 

All trainings and interventions were based on the OTD framework and 
accord to the assumptions which have been introduced above. Three design 
and redesign cycles have been planned, participation and sustainability have 
been supported, and continuous evaluation measures have been conducted. 
Especially the following measures have been conducted during the 
integrated organization and technology development process (cf. paper 3 in 
part II of this thesis): 

• train-the-trainer measures 

• support for self-learners and self-organized trainings 

• design workshops 

• establishment of facilitators and a working group for change 
management 
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• participatory formulation of a code of ethics 

• facilitating joint projects and a common practice  

• NGO delegation visit of process participants in Germany 

• several measures for the sustainability of the process (newsletter, 
project website, cooperation project proposals, planning of a project 
database) 

With respect to the application of the OTD framework as an orientation in 
groupware design and introduction projects, the Iranian NGO-CS project 
has shown that a cyclic and participators process design for the integrated 
organization and technology development can be adopted not only for 
traditional and formal organizations but is helpful for projects with informal 
non-profit organizations and networks as well. 

Three process cycles of integrated OTD have been conducted in cooperation 
with members of spatially distributed NGO networks and resulted in the 
successful introduction and adaptation of a technical community system as 
well as in the further initialization and support of an ongoing socio-
organizational process of networking and community-building.  

Furthermore, since the project did not focus on work place design in 
traditional organizations, the set of theories which influenced the OTD 
framework (see chapter 4.1) have been supplemented by some socio-
constructivist concepts to gain insight in processes of social networking and 
trust-building (see next chapter). 

After the project’s end in December 2002, the second Iraque war made the 
relationship of German political institutions and Iranian NGOs quite 
difficult. Despite the conflicts between the neighbours Iran and Iraque, the 
war with the US-dominated western alliance led to a strongly critical 
tendency towards western influence in Iran. Because of these political 
reasons, not only the project but also the cooperation between the German 
researchers and the Iranian NGOs came to an end. Therefore, a longer-
lasting analysis of the further development of the Iranian NGO community 
has not been possible. 
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5.2.2 Social Capital and Trust as Preconditions for Community Building 

According to the evaluation results of the community building of Iranian 
NGOs, the trainings measures, official meetings, and workshops which had 
been conducted during the project, have had supported the socio-
organizational networking of Iranian NGOs.  

The project has been evaluated in a variety of different methods: Every 
official meeting, training, and workshop was evaluated by the participants. 
They rated content and performance by means of a structured questionnaire. 
Furthermore, the participants were asked to evaluate the measures in open 
format also suggesting further activities. Additionally, several (semi-
structured) interviews with experts from the Iranian NGO community have 
been conducted. All meetings with Iranian experts, facilitators and the 
working group, workshops, and discussions in trainings sessions have been 
documented in written reports. The documentation of these measures 
(including appendices) contains 275 printed pages in total. Mail 
communication between the Iranian NGO community members and IISI has 
been stored, as well. Furthermore, the activities in the NGO-CS are recorded 
in the log file and the absolute frequencies of accesses are registered 
anonymously. 

With evaluation questionnaires and interviews could be shown that 
communication and interaction in physical meetings had been evaluated as 
positive improvements for the social networking. The introduction of the 
technical community system and the related training courses had been rated 
very high by the participants but a quantitative evaluation of the user 
activities in the system showed that the technical support did not play the 
major role in this networking during the project time frame (paper 3 in part 
II).  

The main results of the project have been seen in the social effects which 
brought together Iranian NGO activists in different trainings and workshops. 
Technical support by the community system played a role as an attractor for 
the participation in these meetings, the exchange of experiences, and 
common project development. It was concluded that the processes of 
participatory system introduction and of system development as well as the 
self-organized trainings marked starting points for continuous socio-
organizational and technical networking among Iranian NGOs. 
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Besides this national NGO networking, the study shows some evidence for 
the support of international cooperation of Iranian NGOs as well. In several 
meetings Iranian delegates had exchanged experiences with German NGO 
practitioners and experts, with politicians and civil society researchers. One 
delegation visit of Iranian NGO activists to Germany, which was conducted 
during the project, marked a starting point for cooperation and international 
relationships between Iranian and German NGOs.  

Overall, the study shows that in the case of the Iranian NGOs the process of 
community building and their appropriation and use of a web-based 
community system depends most on the establishment of social capital and 
reciprocal relationships of trust and trustworthiness (cf. chapter 4.2). The 
introduction and specific design of the groupware system played a minor 
role (cf. paper 3 in part II). 

Like in the Iranian NGO-CS project, the building of social capital was an 
important success factor of the students’ practical lab courses which are 
presented in paper 5 of part II. This paper describes an empirical study of 
communities of practice between students of applied computer sciences and 
practitioners from start-up companies. 

In this study which is based on a university course on entrepreneurship and 
new media, the students built three teams. This group-building process was 
self-organized by the students without intervention of the supervisors. All of 
the labs teams consisted of six internationally mixed students: besides four 
Germans, there were students from Turkey, Greece, Macedonia, Ghana, 
India, and Pakistan. A start-up company practitioner and an academic tutor 
were assigned to each group. 

The first group cooperated with a five-year-old software company of 25 
employees, developing applications for internet banks and their customer 
management. The student group was supposed to develop a set of web-
based applications that converts financial data like investment portfolios 
automatically from XML to Java applets, C# dot.net applications, SVG files 
or Flash animations. These web-apps were used in customer consultations.  

The second company worked in the field of e-learning since 2000. It 
marketed an authorware environment and a tool kit for learning and 
competence management in medium-sized and big companies. The 
company employs five developers. The students were supposed to develop a 
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personnel diagnosis application for matching candidates’ profiles with job 
requirements to identify training needs. 

As a third partner, a two-person entrepreneurial team participated. It 
planned to establish a company for fraud detection on the internet focusing 
on the detection of graphics that were protected by copyrights. The search 
engine with around 300 million graphics had been licensed from the 
strategic partner who also delivered the database interface to the search 
engine. The strategic partner was well established and provided support to 
the lab group. The task for the group was to implement the business model 
with a web-site and an automatic back end for searches on the subscription 
base. 

After the course 14 (of the 18) students, all of the three company 
practitioners, and one teacher were interviewed, each in an individual 
interview session (1 interviewer, 1 interviewee). The duration of interviews 
was between 30 and 60 minutes. Again, all interviews were conducted by an 
external interviewer, recorded on tape and completely transcribed. The 
interviews with non-German students were conducted in English and 
translated afterwards. All interview statements have been structured using 
an excel spreadsheet. 

According to the interview statements, processes of trust-building by social 
capital were more important for the cooperation than the establishment of 
communities of practice. While the latter lacked of some time to establish 
and was hindered by processes of social accentuation, social capital has 
been built up successfully within the lab groups: 

‘With help from the team and the people in the group- funny people - it was fine. They 
tried to help me and then I felt as being a group member. I meet them every day and we 
can make jokes together, just small talk and so on. This evening we meet again. (…) I 
think we have established a good friendship’. (interview lab 2) 

Some of the students even stated that the established cooperation and 
relationship would last longer than the course. Even with the practitioners of 
the start-up companies, very good and trustful relationships have been 
established, due to the very intense engagement of the company members: 

“He is a really nice guy, very cooperative and helpful (…) He is very friendly, just like 
a group member.’ (interview lab 3) 
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Overall, the practical lab course study revealed that for the cooperation in 
the lab groups, social capital and trustful relations have been more important 
than the enculturation into a COP or the technical support by a community 
system. Good personal relationships and therefore rich social capital were 
established between some students and practitioners. Self-organized and 
non-hierarchical structures supported the building of social capital within 
the lab groups.  

Students within the lab groups built up social capital leading to relationships 
beyond the scope of the course. Furthermore, the lab students started to do 
more common work in other contexts like course homework or master thesis 
work. Some of them have the same cultural background it was also observed 
that further cooperation between students from different countries but the 
same year takes place.  

5.2.3 Ambivalent Effects of Social Identification 

Concerning the empirical study on the WiInf-Central community of students 
the evaluation shows that, although neither the theoretical approach of social 
identity nor of communities of practice are dealing with virtual, distributed, 
and technically supported groups, there can be found processes within the 
community that support central assumptions of the presented theories (paper 
4 in part II).  

Consistent with findings of social identity theory, users of WiInf-Central 
pointed out that membership in the community system implies affiliation to 
a social group which differs from other groups of non-members. This group 
membership leads to processes of: 

• Identification with the group of users; 

• Delineation from other groups with accentuation of differences; and  

• Devaluation of ‘outsiders’ (at least in some cases). 

Beyond that, access to the community system (and therefore the group 
membership) is evaluated very positively, especially in comparison to the 
situation of other students of Informatics or Business Administration who 
do not have access. In this way, WiInf-Central increases the social identity 
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of the community of students that would otherwise be related only to 
symbols like common meeting points etc. 

The impact of processes of socials identification was shown also in the 
empirical study on practical lab courses in applied computer sciences (paper 
5, part II). In the interview study students as well as company practitioners 
complained that a real enculturation or integration of students into the 
companies’ practice did not occur. 

“They [the students] were not really integrated in the company’s practice (…). Nor did 
they take over other tasks (…)”. (interview entrepreneur 2) 

“(…) Integration [of the group] in business processes could not work with this 
structure. (interview entrepreneur 3) 

Several students stated that there existed a very different culture in the 
business companies compared to their own university culture. In the 
interviews both students and start-up company members quite often used 
comparative terms like “we” and “them”, meaning ingroup and outgroup 
members. 

This can be seen as a hint that processes of ‘generalization’ and 
‘accentuation’ (Tajfel, 1982; Turner et al., 1987) are working within the 
initiated CoP: Amongst the students, ‘ingroup’ phenomena of social 
identification occurred, while between students and entrepreneurs (as 
‘outgroup’ members) identification is less likely. Therefore, community 
building of members of distinct social groups with different cultural and 
historical experiences might face specific problems of understanding and 
need advanced coordination efforts. 

5.2.4 Socio-Cultural Impacts of Communities of Practice 

Concerning the empirical evaluation of the university lab course, it is 
concluded that socio-cultural theories of learning stimulate the design of 
practice-based courses in applied computer science (paper 5 in part II). The 
results of the evaluation have shown that both networking on a technical and 
a social level offer new opportunities for university level education. 

Especially the work on real-world problems, collaboration in teams together 
with partners from start-up companies were evaluated very positive. 
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Following a first instance of the course the didactical design was improved 
significantly according to evaluation results. By a more precise selection of 
start-up partners, larger lab teams, coaching of the lab groups by tutors, and 
increased motivation to use the technical community-system, collaboration 
and therefore the establishment of a common practice within the lab groups 
have been improved. The redesign of the second instance resulted in better 
collaborative practice and more stable relationships between start-up 
companies and students. Furthermore, additional engagement of students of 
organization psychology, certain trainings (e.g., presentation techniques), 
and the conduction of more review meetings, led to a better evaluation of 
the second instance. 

Most important barriers for the establishment of COP between university 
students and start-up companies are limited resources (time and persons) 
and cultural differences. Especially the differences in cultural background 
and different historical experiences in the two distinct groups of “students” 
and “entrepreneurs” might make processes of social identification (cf. Tajfel 
1982) more difficult and therefore successful community-building less 
likely. According to identity-building processes of social categorization, 
generalization within “ingroups” lead to reinforcement of perceived 
similarities, while accentuation between members of different “outgroups” 
increase perceived differences (cf. Turner et al., 1987). This perception of 
intra-group similarities and inter-group differences might hinder the 
establishment of COP between members of different group and should be 
taken into account with regard to the design of supporting conditions for the 
initiation of communities of practice. 

Nevertheless, good personal relationships and therefore rich social capital 
were established between some students and practitioners. Self-organized 
and non-hierarchical structures support the building of social capital within 
the lab groups. In all lab groups learning mechanisms of legitimate 
participation have been proofed successfully. Especially the students 
reported on high intensity learning in their collaborative practice in the lab 
groups. 

In case of the WiInf-Central community (paper 4, part II), the empirical 
study of a community platform for students of information systems also 
proved the importance of enculturation into a community of practice for 
collaborative processes of learning:  
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Concerning the presumptions of the COP approach, the interviews showed 
that: 

• There is a shared enterprise of WiInf-Central users regarding their 
common goal of a successful graduation in the study of Information 
Systems. The usage of the community system serves as an easy-to-
access source of information for this enterprise;  

• A common practice of system usage has been established within the 
community with consensus on norms for adequate behaviour and 
mechanisms of regulation; 

• Mutual help and engagement is one of the central aspects of the 
WiInf-Central community; 

• Peripheral participation is shown by new users in the system, while 
more experienced users and older students take over the role of 
experts.  

Rohde et al. (paper 4 in part II) conclude that, according to the concept of 
Brown and Duguid (2001) and Duguid (2003), the WiInf-Central 
community can rather be characterized as a Network of Practice (NOP) with 
looser ties and weaker mechanisms of coordination than a community of 
practice. The investigation of the hybrid student community WiInf-Central 
shows that theories of social identity and social categorization may also be 
applied to the new phenomenon of virtual communities. The study revealed 
strong mechanisms of social exclusion, but inclusion mechanisms and 
processes of community-building as described by the COP approach have to 
be assessed in a more differentiated way. There is the suggestion that in 
virtual communities – where members rarely meet in person – common 
goals, tasks and enterprises need to be negotiated carefully by all members 
of the community. Otherwise subgroups of individuals, sharing similar 
interests and activities or simply formed by coincidence, tend to emerge and 
threaten to affect the participation of other community members, as can be 
observed in WiInf-Central.  

Analyzing productive and reproductive practices within the community, it is 
concluded that productive practices are much easier to define and establish 
for its members than reproductive practices, especially in self-organized 
communities with weaker ties and ambiguous structures. Since reproductive 
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practices are crucial for sustaining the community, support measures for 
virtual communities should take this into account. Analyzing communities 
that are successful in terms of reproductive practice could yield further 
insights here. 

Furthermore, the empirical studies showed some evidence that - especially 
when organizational ties are partially replaced by technological ties (as it is 
the case with regard to virtual/hybrid/online organizations or communities) -
, the design and the introduction of technical systems for the support of 
cooperation and collaboration have to take these socio-cultural processes (of 
trust-building and social identification) into account.  

Furthermore, with regard to social networks and communities, the largely 
absence of formal constitutional norms and organizational rules/structures 
leads to primacy of socio-cultural aspects PD and OD have to take into 
consideration.  

Additionally, the empirical results have shown that especially processes of 
social identification and social comparisons between ingroup- and outgroup-
members can have ambivalent effects in social networking and community-
building processes. These ambivalent outcomes can be even shown for the 
use of groupware or community-support systems. 

With regard to processes of community-building and learning environments 
(instead of work place design for cooperative work) in communities of 
practice the relevance of socio-cultural similarities/differences of people 
increases: social capital and trust-building as well as social identification 
proved to be important preconditions for the establishment of a shared 
practice within communities (cf. paper 4 and paper 5 in part II). 

5.3 Summary 

In the fifth chapter of this thesis, two studies have been presented which 
investigated in the application of the OTD framework in research projects 
focusing on the design and introduction of groupware. One of these studies 
described the introduction of a video-conferencing tool and a shared 3-D 
CAD application in a business consortium (OrgTech), another one presented 
a research project in which a community system was introduced for a 
network of NGOs (Iranian NGO-CS).  
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Furthermore, two studies focused on groupware support for student 
communities (WiInf-Central and practical lab courses).  

In these projects various kinds of organizations have been engaged: 

• an inter-organizational network of construction offices and a steel 
mill, 

• a community of Iranian non-governmental organisations and 
networks, 

• a hybrid community of students of information systems and 

• communities of practice of students and entrepreneurial practitioners 
in an university lab course. 

With regard to technology development, different groupware systems have 
been designed, introduced and tailored for the support of cooperative work 
and collaborative learning. Concerning the technological design processes 
within these research projects, existing systems were tailored and adapted to 
the organizational requirements and personal needs in a participatory way. 
This demands for quite generic systems which allow for a very flexible use 
of the applications and for these far-reaching tailoring activities. 

Looking to the empirical results, it became clear that the originally 
elaborated OTD framework which was focused on largely traditional 
organizations, showed some theoretical limitations with regard to new 
organizational structures. When introducing groupware systems to inter-
organizational, virtual networks or (hybrid) communities, socio-cultural 
processes gain more relevance: Other than in traditional organizational 
structures in which social interactions and modes of belonging and 
collaboration are more strictly institutionalized and regimented, in social 
networks and communities these modes of belonging and 
interaction/collaboration are much more dependent on informal processes of 
trust-building, and social identification. 

To sum these experiences up:  

The OTD approach has been successfully applied as a framework for 
orientation in groupware design and introduction projects. Especially the 
integration of organizational, educational and technical development 
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measures and the cyclic and participatory process design have shown 
reasonable results within the reported research projects.  

Besides this OTD framework which focuses merely on cooperative work in 
traditional business organizations, the introduction of groupware to different 
types of organizations, networks and communities and the various structural 
conditions brought more informal processes into the fore, which have been 
not considered by the original elaboration of OTD during the early nineties. 

These informal social processes demand for socio-cultural approaches to 
analyze and understand their impact on organizational and technological 
development. In particular, the implications of social identification, trust-
building and learning in communities of practice for the establishment and 
the support of virtual organizations, social networks and communities have 
been reflected. 

The last chapter of this integrated summary shall draw some conclusions 
concerning the research questions addressed in chapter 2 and sum up the 
most important impacts of the OTD framework, the outlined theoretical 
concepts and the presented empirical studies to CSCW research. 
Furthermore, a short outlook with regard to open questions and further 
research opportunities will be given. 
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6 Conclusion and Outlook 

With the development of new technologies and the highly dynamic 
conditions of their environment (globalization of markets, transgression of 
organizational boundaries, complex political and social requirements etc.), 
the demands for organizational change significantly increased (cf. 
Kahler/Rohde 1996). Organization development projects altered the 
organizational settings that human work is situated in. In this context, 
organizational development and design tasks are inseparably interconnected 
with technological development and changing requirements for human skills 
and qualification.  

Referring to the approach of socio-technical systems (STS), methods of 
organizational development (OD) and participatory evolutionary software-
engineering, this thesis presents the approach of integrated organization and 
technology development (OTD). Originally elaborated in the 1990s, OTD 
offers an orientation framework for projects regarding the introduction and 
use of groupware in organizations. The OTD framework has been applied in 
a number of research projects to different types of organizations, (social) 
networks, and communities. Three of these projects have been presented in 
this thesis. 

The OTD framework provides a combination of theoretical concepts for the 
orientation of research projects regarding the introduction and adaptation of 
groupware systems in the organizational practice by mainly applying 
ethnographic, qualitative and participative methods:  

• qualitative interviews,  

• participant observation,  

• scenario-based methods,  

• different kind of workshops concerning data collection, process and 
requirements analysis,  

• participatory design of technical prototypes, and  
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• trainings measures for qualification of project participants, 
organization members and technology users. 

The experiences made in the reported research projects and the results of 
empirical studies led to some insights in the theoretical limitation of the 
original OTD model. This is seen especially with the design and 
introduction of groupware applications for informal and virtual (respectively 
hybrid) organizations, (social) networks, and communities. They showed 
some indication of relevant socio-cultural processes which have not been 
considered in the OTD framework. 

The thesis is based on five papers which were published in international 
journals and conference proceedings. These publications dealt with the first 
formulation of the OTD framework in 1995 and four empirical studies 
which stemmed from groupware design and introduction projects involving 
different organizations, networks, and communities that included profit and 
non profit organizations, non-governmental organizations (NGOs), business 
and education institutions. 

The presented integrative summary provided a description of the original 
OTD approach, its historical context of origin, and a description of five 
groupware design and introduction projects (chapters 2 and 3). In the fourth 
chapter, the theoretical background of the OTD framework was outlined, 
which referred to:   

• theories on work (action regulation theory) and evaluation criteria 
for task analysis and work space design, 

• theories on organization development, human relations and socio-
technical systems, and 

• approaches of participatory design, tailoring and end user 
development, especially with respect to the software engineering 
model STEPS. 

With regards to groupware design and an introduction in non-traditional and 
informal organizations, virtual communities, socio-constructivism, and 
cultural theories were introduced in order to analyze their implications for 
the understanding of processes of identification, trust-building, and 
collaborative learning in communities. In particular, three theoretical 
approaches were outlined:  
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• social identity theory, 

• communities of practice,  

• and the social capital approach. 

Furthermore, the summary presented four empirical studies and their main 
results concerning groupware design and introduction projects (chapter 5). 
These studies include: 

• the introduction of a cooperative CAD system to an inter-
organizational service network of design offices and a German steel 
mill, 

• the introduction of a groupware to support the networking and 
community-building of Iranian NGOs, 

• the development and introduction of a community system to a new 
emerging hybrid (half virtual, half physical) community of students 
of information systems at the university of Hamburg in Germany, 
and 

• the technical support of practical lab groups, consisting of university 
students and start-up company practitioners, fostering learning in 
communities of practice. 

The main findings from the empirical studies have been discussed with 
regards to their implication for groupware design and introduction for 
different organizational systems. 

With regards to the two exemplary research cases which addressed the first 
question in chapter 1.1, OrgTech and Iranian NGO-CS described how the 
participatory and cyclic OTD framework was used for orientating 
groupware design and introduction projects. Both empirical studies showed 
that the integrated perspective on organization development, technology 
development, and qualification was helpful in coping with design problems 
and achieving the project goals. 

Nevertheless, these practical experiences and empirical findings have shown 
some limitations in both the OTD framework and its theoretical grounding. 
These limitations in the perspective of OTD can be summarized as follows: 
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(1) Limitation on organizations and on traditional organizational 
structures: As it was presented in the research projects, the OTD 
framework has been applied not only to business organizations 
(OrgTech), but also in social networks of non-governmental 
organizations (IranNGO-CS.net). According to the discussion in 
chapter 2.3, a broader understanding of social systems might be 
necessary to widen the somewhat narrow focus on organizations, as 
it was formulated in the original framework. Thereby, the extension 
of the original focus will lead to new requirements regarding the 
methods of analysis, description, and evaluation of social processes 
and structures. Furthermore, due to the historical background the 
original elaboration of the OTD framework, the focus has been 
directed on traditional organizational structures: business 
organizations, which were mainly seated at one place, collocated 
workgroups, hierarchically structured and traditionally managed 
companies. During the last decade – and at least determined by the 
new technological opportunities and highly dynamic environments – 
many organizations changed their structures fundamentally: 
reduction of hierarchical levels, virtualization of structures and 
processes, establishment of inter-organizational (service-) networks, 
project-oriented modes of division of labour etc. were demanding 
different perspectives and intervention methods. Spatially distributed 
(virtual or hybrid) organizations, online communities, and teams 
with an often fluid and temporary character sometimes required 
other action research methods and technological support different 
than those from traditional organizations. 

(2) Limitation to work systems: Another limitation of the original 
approach can be seen in its focus on human work and work place 
design. Although this focus included new forms of collaboration and 
coordination of cooperative work, it was limited to the industrial and 
administrative practice of business organizations. In contrary to the 
early OTD projects where learning took place as a qualification for a 
changing work practice and for the participation in the development 
process, learning per se came into the focus of interest. This shift 
from cooperative work support to collaborative learning support 
might have implications for an extension of the original OTD 
perspective. 
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(3) Evolutionary development of existing social structures: The original 
OTD framework dealt with existing organizations, which intended to 
develop and introduce technologies for the support of their daily 
work practice, processes of collaboration, and coordination. 
Contrary to this, three of the presented projects focused on 
technological and organizational support for new emerging social 
structures. In some of the presented cases, there have not been 
existing organizations which aimed at developing however 
completely new organizational structures, networks, and 
communities (e.g., the WiInf-Central-community, Wisspro-project 
groups, university lab groups, the Iranian NGO-community). With 
regards to the OTD framework, these projects’ development process 
starting point was quite different: During the establishment of the 
new organizational structures trust-building, social identity, and 
community-building processes gain much more importance. 

(4) Cyclic re-design of existing, generic groupware systems: Concerning 
the design and introduction of groupware, the OTD framework does 
not differ explicitly between the development of new IT systems 
“from the scratch” and the re-design of existing groupware systems. 
The presented research projects, however, deal with processes of re-
design, tailoring, and adaptation of existing systems. Therefore, 
within the empirical studies, the groupware design and introduction 
projects were based on extremely generic and flexible groupware 
systems which allowed for the participatory tailoring and adaptation. 

With respect to the second question addressed in chapter 1.1, this thesis 
argued that regarding groupware design and introduction for informal 
organizations, the focus on work place design (i.e., socio-dynamic and 
socio-cultural processes) are underestimated: Since the OTD framework 
referred to workplace design in traditional (business) organizations, it 
focused on work psychological, organization theoretical, and participatory 
software-engineering approaches, but ignored other socio-cultural processes 
and phenomena which came forth in computer supported community-
building, and social networking projects. 

Socio-constructivist and socio-cultural concepts can provide a bundle of 
new research questions, issues, perspectives and methodologies to CSCW 
research. Therefore, the thesis introduced theories on learning, social 
psychological theories of social identification and categorization, and 
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approaches concerning social capital and the building of trustful 
relationships. As it was shown in the empirical studies, socio-cultural 
processes are as more important as less structured social systems are (such 
as a social network or a community).  

Furthermore, socio-cultural concepts are proven to be useful for the 
understanding of socio-dynamic and socio-cultural processes, in specifically 
with groupware design and introduction for informal organizations. This 
observation corresponds to the empirical results of Jarvenpaa and Leidner, 
who have shown that communication and trust play a pivotal role for virtual 
teams (1998). Their studies differ from the research projects in this thesis, 
since the authors did not investigate in real-world communities but in global 
virtual teams, which were quasi-experimentally created. Nevertheless, their 
empirical findings brought evidence for social identification and socio-
cultural processes for trust-building in virtual organizations.  

Although the presented findings did not provide certain design requirements 
for groupware, they have shown that processes of social accentuation might 
lead to ambiguous effects with regards to e.g., access right mechanisms in 
community systems (paper 4, part II), causing a potential conflict between 
ingroup- and outgroup-members. Furthermore, time (in sense of a shared 
history) seems to be a relevant factor for the establishment of social capital, 
trust, and a shared culture. The project duration of groupware design and 
introduction projects (and their evaluation) should be taken into 
consideration.  

Additionally, since socio-cultural processes play a central role in research 
on computer supported networks and communities, qualitative research 
methods were most appropriate for the analysis of these processes. 
Standardized quantitative methods such as socio-metric network analysis 
measures will not cope with the qualitative complexity of socio-cultural 
phenomena. This consideration supports the emphasis on qualitative and 
ethnographic methods as they are used within the OTD framework and most 
of CSCW-related research. 

It is clear that the author of this thesis was just one protagonist in a broader 
social context of a research group (cf. preface and chapter 3). The main 
contribution from the author can be seen in the integration of psychological 
approaches (cf. chapter 4.1.1) and socio-cultural theories (COP, SIT, social 
capital, cf. chapter 4.2) with regards to the improvement of participatory 
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(groupware) design projects in various kinds of organizational structures. 
The focus of the presented thesis is on a process-oriented, evolutionary, and 
participatory perspective of groupware design and introduction projects. 

In this context, the thesis explored the impact that the OTD framework and 
socio-cultural concepts can have on CSCW research. 
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ABSTRACT 
Nowadays organizations are seen as self-
organizing social systems. To cope with 
dynamics of a continuously changing 
environment they have to be able to react 
flexibly. To support organizational 
change we will work out the concept of 
integrated organization and technology 
development. This approach offers a 
framework to deal with organizational 
and technological change jointly in an 
evolutionary and participative way. We 
will investigate on methods to 
organization development, work 
psychological guide-lines, approaches to 
software development and tailoring in 
use. Based on these results we will 
develop an integrated approach to 
organization and technology 
development. 

KEYWORDS: Organisation development, 
work psychology, software development, 
tailoring in use 
 

1. INTRODUCTION 

Nowadays organizations face increasing 
complexity and dynamics of their 
environment. On the one hand large 

scale markets for mass production are 
disappearing in northern economies 
because of a high level of satisfaction of 
customers' basic needs. Customers' needs 
have to be satisfied more individually. 
Thus, markets are getting more 
segmented and dynamic. To be able to 
survive in these markets, organizations 
have to be able to cope with this 
increased complexity of customers' 
demands and to react quickly to 
changing requirements of their 
customers.  

Moreover, in several markets 
international competition is increasing 
because of liberalization in trade 
regulations and easier physical access 
due to an improved transportation and 
telecommunication infrastructure. 

To cope with these demands 
organizational structures have to be 
rethought. In this context the concept of 
self-organization is nowadays widely 
discussed in management science. 
Although approaches like "lean 
production" (Womack et al. 1990), 
"virtual organization" (cf. Davidow and 
Malone 1993), "semi-autonomous 
workgroups" (cf. Brödner 1993), 



 
"business reengineering" (cf. Hammer 
and Champy 1993) and "fractal factory" 
(cf. Warnecke 1993) differ considerably 
in their point of emphasis, they have a 
common foundation. Contrary to a 
tayloristic approach where organizations 
were perceived as social units which 
could be controlled mechanically from 
the top, the concept of self-organization 
is based on the idea that social units are 
networks of autonomous self-regulating 
subunits whose behaviour cannot be 
controlled easily from the outside. To be 
able to exploit the benefits of self-
organizing systems organizational 
structures have to be renewed: the 
divison of labour among the subunits has 
to be changed, the hierarchies have to be 
flattened while self-coordination by non 
hierarchical communication among the 
subunits has to play a more important 
role. 

Within this process of reorganization 
information systems are of importance. 
New modes of division of labour within 
an organization or between organizations 
can be supported by groupware which 
supports interindividual, intergroup or 
interorganizational (tele-)cooperation (cf. 
Hammer and Champy 1993, 83; Schmidt 
1994, 101). Furthermore, synchronous 
and asynchronous communication 
systems and coordination-tools can 
facilitate the self-coordination among 
subunits which will replace coordination 
by formalized rules and hierarchical 
decision making. However, these 
systems do not only offer opportunities 
for organizational changes but also their 
design has to respond to changing 
requirements from  

their fields of application. Thus, the 
relationship between the technical and 
the organizational changes is 
characterized by reciprocity and 
interdependence. To handle the 
reciprocity and interdependence we 

propose to handle organization and 
software development integratedly. 
Therefore, we will work out the concept 
of integrated organization and 
technology development. The given 
dynamics of the environment force 
organizations to react permanently. This 
requires an iterative approach to change. 
Once an intervention has been performed 
within this development process its 
effects have to be reconsidered whether 
they led to the intended result. According 
to the paradigma of self-organization it 
cannot be predicted from the outside in 
which way organizations as a whole and 
single subunits will react to changing 
environmental conditions. Thus, a 
process of integrated organization and 
technology development depends on the 
active participation of the single subunits 
affected. 

We will look at participation not only for 
functional reasons but also for normative 
considerations because it should lead to 
more democratic participation of the 
organization's members. Thus, we have 
to consider how participation is 
established and who participates in the 
single phases of the process. Moreover, 
we consider normative criteria to be very 
important within a process of change. 
They allow to evaluate different design 
alternatives. Though a normative base 
cannot determine the outcome of an 
evolutionary process, nevertheless it 
gives orientation for the actors within 
this process.  

To work out the concept of integrated 
organization and technology 
development we will first take a look at 
process-oriented approaches to 
organizational and technological change. 
Furthermore, we will consider normative 
bases to evaluate the steps of such a 
process. Therefore, we will investigate 
on methods to organization development, 
work psychological guide-lines, 



 
approaches to software development and 
tailoring in use. These concepts will be 
evaluated answering the question 
whether they allow for an integrated 
evolutionary and participative approach 
to change. Based on these results we will 
develop a concept of integrated 
organization and technology 
development. 
 

2. Organization Development 

Management science has not yet agreed 
on a common definition for the term 
organization development. Pieper (1988, 
56) suggests that organization 
development can be understood as a 
continuously initiated, long-term 
organization-wide change in the 
behaviour, attitudes and abilities of its 
members as well as in its structures and 
its processes. The organization 
development process can be 
characterized by the four steps of 
diagnosis (analysis of the actual state and 
feedback), intervention planning, 
application of interventions and 
evaluation (of work system) (cf. figure 
1). The process is focused on the 
interaction between organization and 
organizational context, on intergroup 
relations within an organization and on 
relations between individual and 
organizational needs (Pieper 1988, 74). 
Thus, one can distinguish two major 
approaches to organization development. 
On the one hand changes can be directed 
towards attitudes and abilites of 
individual members of an organization 
(cooperation facilities, teamworking, 
conflict handling abilities). On the other 
hand changes can concern certain aspects 
of an organization as a social entity like 
division of labour or mechanisms of 
coordination and conflict management.  

To support organizational changes 
methods and instruments of applied 

social science such as theory of 
personality, social psychology, group 
dynamics and organization theory are 
applied (cf. Huse 1980; French and Bell 
1990). Methods and instruments are 
developed since the middle of this 
century when group dynamics as a new 
research field was established. Group 
dynamics is based on the fact that 
changes in attitudes and behaviour can 
be reached more easily through group-
discussion than by lectures or teaching to 
individuals.  

The following interventions were chosen 
to promote changes (cf. French and Bell 
1990, 137): 

- feedback 
- changes of rules and values 
- increase in communication and 
interaction 
- confrontation with mediation and 
negotiation 
- qualification by teaching: 
 - new knowledge 
 - new abilities 

Single methods of organization 
development like survey feedback, 
training laboratories, encounter groups, 
transaction analysis, intergroup 
intervention and team development 
combined these interventions with 
several social scientific techniques to 
collect data about the actual state of an 
organisation in a specific way (Pieper 
1988, 67). Other methods like 
managerial grid or management by 
objectives are conceptualized for use by 
and training of the management staff 
only. The appropriate method is chosen 
often by the change agent, an outsider 
who is responsible for the moderation of 
such a process of change. Organization 
development is based on an evolutionary 
approach. Assuming that changing 
requirements will be a permanent feature 
of an organization's environment and that 



 
the effects of these interventions cannot 
be clearly predicted, there is a general 
agreement that organization development 
has to be seen as a long-term process (cf. 
French and Bell 1990, 66). 

Organization development is based on a 
method called action research, which 
describes an iteration of data collection, 
feedback, intervention and new data 
collection (French and Bell 1990, 112). 
This procedure is performed in a cyclic 
process of analyzing the organization 
and its problems, presenting and 
discussing these data within the 
organization, planning of interventions to 
overcome the problem and performing 
the intervention within the organization. 
Afterwards the same steps are reiterated: 
data about remaining problems are 
collected and so on (cf. figure 1). 

It is interesting to see that there is a 
considerable gap between the normative 
background of organization development 
and its practical implementation. 
Organization development is based on a 
normative-reeducational approach: 
precondition for organizational 
developments is the change of individual 
and collective values and rules (cf. 
French and Bell 1990, 73ff). 
Organization development processes 
were originally guided by the ideas of 
democratization of organizations and 
personal growth of its members (ibidem, 
98ff; Pieper 1988, 91). Nevertheless, 
these norms are rarely met in practice. 
Organization development processes are 
established by the management that 

defines the problems to be tackled and 
the aims to be followed (cf. French and 
Bell 1973, 184; Pieper 1988, 54). 
External change agents control the 
process of change according to these 
given facts. Thus, the participation of 
ordinary members of an organization can 
be extremely limited. Therefore, Pieper 
(1988, 112) calls organization 
development a social technology being at 
hand of the management and just 
providing pseudo-participation to 
ordinary members of an organization.  

It seems doubtful whether such a 
restriction of the participation of the 
organization's members can work out 
well in self-organizing units. On the one 
hand it is questionable whether aims 
pointed out by the management will be 
adequate for specific problems of certain 
subunits. On the other hand it seems 
unlikely that external experts are able to 
control a process of change within an 
organizational subunit. Thus, for 
functional considerations as well as for 
normative reasons participation of 
members of an organization has to be 
increased. Pieper (1988) has proposed to 
modify the traditional approaches of 
organization development towards a 
discursive one which offers a wide 
extend of participation to all members of 
an organization. To define problems and 
to choose an intervention to their 
solution there should be an open 
discussion within an organization. Such 
a process would increase the democracy 
within an organization. 



 

Organization development is rather a 
label of different methods to promote 
organizational change than a 
homogenous concept with a theoretical 
foundation (cf. Sievers 1975, 29). 
Therefore, organization development 
merely means a bundle of intervention 
strategies, which could be successful in 
reaching the promised aim of 
democratization and promotion of 
personal gowth within the process as 
well as in the process results. Although, 
the approach does not offer any criteria 
for the evaluation of these process 
characteristics. Organization 
development suffers from the lack of 
theoretical assumptions about why 
changes occur and how they can be 
guided by interventions in a certain 
direction (cf. Pieper 1988, 82). 
Therefore, it is neither possible to 
evaluate the normative demands. 
Nevertheless, there exists a big repertoire 
of practical experiences with these 
methods which makes it attractive to 

consider them for an integrated 
approach. Furthermore the strong 
emphasis on a cyclic approach makes 
these methods interesting for further 
considerations. 

3. WORK PSYCHOLOGICAL 
ANALYSIS 

To find evaluation criteria for the 
outcomes of organization development 
processes we want to look on the 
findings of work psychological research, 
which offers several criteria for quality 
of working life. The work psychological 
approach like the organization 
development is based on the normative 
demand for personal growth.. In the 
following we describe the basics of 
Leontjews activity theory and the 
Handlungsregulationstheorie (action 
regulation theory; cf. Hacker 1986), 
which offer a theoretical foundation of 
several evaluation criteria for human-
centered work systems.  

To investigate on 
human actions, the 
soviet union 
psychologist 
Leontjew 
developed the 
activity theory, 
which allows 
analyses of human 
behaviour from 
both kind of 
perspectives: from 
the individual and 
the social one. The 
activity theory 
does neither take 
an individual's nor 
a group's 
standpoint but is 
focussing on the 
analytical unit 
activity, which 

analysis of the actual state

interventions

evaluation of
work system

modified
work-system

stating a
problem

feedback

planning of interventions

 
Figure 1: Process modell of traditional approaches to organisation 

development 



 
includes not only individuals' actions but 
the social context, too. Leontjew 
critisizes the traditional behavioristic 
stimulus-response scheme, because it 
ignores the embedment of individual 
activities in the social context and 
therefore in a world of real objects, 
towards which human activities are 
directed on (Leontjew 1974, 6). Object-
type activity, as Leontjew called it, is a 
human’s activity and its corresponding 
conditions, goals, and means. It can not 
be seen as a socially isolated event, but 
must be considered as embedded in a 
social context. Human activities 
constituate individuals’ mental models of 
the world, their perception of social 
environments and the objects, to which 
their activities are directed. Leontjew 
states that “society produces the activity 
that shapes its individuals” (Leontjew 
1974, 11) and that the analysis of human 
activity is an analysis of different activity 
levels: activities are directed to objects 
and driven by desires or motives, actions 
can be seen as actualizations of 
activities, directed to and structured by 
goals, and operations, as realizations of 
actions, are determined by the certain 
conditions of the goal’s achievement, 
that means a specific task (ibidem, 26f).  

This differentiation in activity, action, 
and operation was taken up by the 
german work psychologist called 
Hacker. The 
Handlungsregulationstheorie (action 
regulation theory) has differentiated 
further activities which are driven by 
motives and directed to superposed 
goals, actions which are directed to 
certain subordinated goals, operations 
which correspond with partial goals and 
concrete conditions, movements which 
are single operation units, and, on the 
lowest level, sensumotorical phenomena 
(eg muscle contractions) (cf. Hacker 
1986, 73ff). In work psychological 
theory development, the german 

dominated discussion has concentrated 
on the individual aspects of human 
action. The theory focus on individual 
psychological aspects of sensumotorical, 
cognitive, intellectual, and psychological 
regulation of human work. Psychological 
work analysis here is defined as "the 
analysis of the process, the psychological 
structure, and the regulation of human 
working activities related to their 
conditions and consequences (...)" (cf. 
Frei 1981, 12, translated by the authors).  

On the basis of this theoretical approach 
four work psychological criteria for task 
analysis and job evaluation are derived: 
the possibility to perform the task 
(Ausführbarkeit), the harmlessness 
(Schädigungslosigkeit), the avoidance of 
imnparements or interferences 
(Beeinträchtigungsfreiheit), and the 
promotion for development of 
personality including social skills and 
capabilities 
(Persönlichkeitsförderlichkeit) (cf. 
Hacker and Richter 1980, see also Ulich 
1984).  

Concerning single workplaces several 
procedures for work and task analysis 
are available which are grounded on 
these findings (TBS, Hacker and Richter 
1980; VERA, Volpert et al. 1983, 
Oesterreich and Volpert 1991; STA, 
Ulich 1983; RHIA, Leitner et al. 1987; 
TBS-GA, Rudolph et al. 1987; KABA, 
Dunckel et al. 1993). These procedures 
cover a single person´s workplace and on 
individual cognitive psychology. Thus, 
work psychological research offers 
criteria mainly for an evaluation of 
quality of working life guided by the 
idea of individual´s personal growth. 
Social context, interpersonal 
relationships, group dynamics, and 
intergroup behavior are neglected to a 
great extent.  



 

Furthermore, they are developed for the 
analysis of actual work conditions and 
the evaluation of real work situations. 
They does not offer criteria for the 
evaluation of development processes but 
of their outcomes only. Nevertheless, 
work psychology seems to offer the only 
theoretically derived criteria for the 
evaluation of human work at all. With 
increasing complexity of organizational 
work conditions, self-organizing 
working units, and development 
processes the work psychological 
evaluation criteria have to be enriched 
with social psychological findings and 
process orientated aspects. 

Therefore, we propose to apply the 
existing work psychological evaluation 
instruments within organizational 
restructuring processes especially in the 
phases of analysis of the actual state and 
evaluation of the restructured work 
system (cf. figure 3). They could bridge 
the gap between the normative self-
understanding of the organization 
development approach and its lack of 
adequate evaluation criteria for its 
results. 
 

4. SOFTWARE DEVELOPMENT 
AND TAILORING IN USE 

Contrary to the approaches of 
organization development software 
development originally has been seen as 
a well predictable activity. Therefore, as 
a main approach to overcome the 
software crisis one has developed 
methods and tools to formalize the 
process of software development. 
According to the waterfall-model an 
application is realized top down from its 
specification to the program code and its 
final tests (cf. Boehm 1976). Thus, one 
assumed that the requirements for a 

system would be explicable in the 
beginning of a project and stable for a 
longer period of time.  

These assumptions have been questioned 
for years. Boehm (1988) has proposed to 
develop software according to a spiral 
model. By several cycles each containing 
an evaluation of a preliminary product, 
changed requirements and 
misunderstandings about the 
specification can be reduced. To support 
a cyclic procedure, methods for object 
oriented analysis, design and 
implementation have been proposed. 
Thus, Henderson-Sellers and Edwards 
(1990) propose a fountain model for 
object oriented software development. 
Breaking the system up into modules 
which are meaningful to users facilitates 
to react on changing requirements during 
the development process. It is no longer 
necessary to follow a top-down sequence 
of activities. Thus, it is possible to 
change between the activities of 
requirement analysis, design and 
implementation on the level of the whole 
application or on the level of single 
modules. This allows for the flexible 
reactions towards changing 
requirements.  

These approaches deal with the 
production of an artefact and flexibilize 
the process of software development. 
They do not focus on software redesign 
due to changed requirements during its 
application. Furthermore they do not 
discuss which role end users should play 
within this development process and how 
to get them involved. 

Contrary to these approaches the STEPS-
method is based on an active 
participation of end-users (cf. Floyd, 
Reisin, Schmidt 1989). Software 
development takes place as a process of 
cooperation among software developers 
and users. This is due to the fact that 



 
only a process of initual learning 
between developers and users can bring 
together sufficient competence to reach 
end-users' quality demands (ibidem, 53). 
Therefore, the process model of software 
development describes activities to be 
done by developers and users seperately 
and others which have to be done 
together. As software development is 
seen as a part of the design of users' 
work system, the STEPS-model is more 
comprehensive than other approaches. 
Especially the use of a system in a 
context of application with its evaluation 
for redesign are important aspects of this 
approach. Therefore, this method does 
not only ask for cycles of analysis, 
synthesis and revision during the design 
of a single system version but it is 
evolutionary in a broader sense. In order 
to keep pace with environmental changes 
it assigns an iterative development 
process establishing a revision as soon as 

the system's functions do not match 
anymore with the requirements of the 
users. Thus, the STEPS model offers an 
evolutionary and participative 
framework which is well adapted to 
develop software for organizational 
environments which can be described 
according to the paradigm of self-
organization (cf. Floyd 1994).  

Nevertheless, in a very quick changing 
environment this approach will cause 
quite some overhead if all adaptions of 
the software lead to the establishment of 
a revision. In this case system developers 
have to get involved. Therefore, 
evolutionary and participative software 
development has to be supplemented by 
activities performed by end users or local 
experts of the application environment 
(cf. Wulf 1994). 



 

Approaches of end users' modification of 
a system version have been discussed 
under different labels (Trigg, Moran and 
Halasz 1987; Fischer and Girgensohn 
1990; Henderson and Kyng 1991; Nardi 
1993; Oberquelle 1994). Based on 
Henderson and Kyng (1991) we want to 
sum up these activities under the label of 
tailoring. Contrary to the development of 
a new system version the existing 
version is adapted to changing 
requirement during its use. Thus, during 
system design aspects of the 
functionality which should be tailorable 

have to be selected and tools have to be 
developed that support the adaption of 
these features. Tailoring allows for 
adaptation to changed environment just 
as far as these needs have been 
anticipated during system design. If there 
are requirements for adaption which 
have not been anticipated it is necessary 
to redesign the system. 

Tailoring can be distinguished from 
system redesign by looking at the actors 
who perform the modification. End 
users, a group of end users or local 
experts of the application environment 

project
established

revision
established

use

user

developer
application

system
design

system
specification

software
realization

embedment
preparation

system
version

production

cycles

product

process

maintenance tailoring

 

Figure 2: Extended process model integrating  
software development and tailoring in use  

(cf. Floyd et al. 1989, p. 57; Wulf 1994, p. 43) 



 
are the actors of tailoring while during 
redesign system developers always get 
involved. Tailoring can be distinguished 
from the ordinary usage of a system by 
looking at the activities performed. 
Tailoring means the manipulation of 
system features which are stable during 
the normal usage. These modifications 
are valid for a certain period of time up 
to the next cycles of tailoring (cf. 
Henderson and Kyng 1991). 

Thus, tailoring is always participative as 
it is initiated by users and often even 
performed by them. Tailorability offers a 
technical option to adapt a system 
evolutionary within its context of 
application. Therefore, the activity of 
tailoring can become part of an 
evolutionary approach to software 
development and usage. Within a design 
cycles as it is proposed by the STEPS 
process model, tailoring takes place 
during the application of a system (cf. 
Dzida 1994). As long as users´ 
requirements can be handled locally 
during usage, there is no need to 
establish a revision of the system. As far 
as changing requirement can be 
anticipated, tailorability offers the 
chance to avoid too frequent redesigns of 
an application. Thus, it can play an 
important role in enabling an 
organization to react to changing 
environment (cf. Wulf 1994). 
Figure 2 gives an overview of the STEPS 
process modell which has been extended 
by tailoring activities during a system´s 
application. 

 

5. INTEGRATED PROCESS OF 
ORGANIZATION AND 
TECHNOLOGY DEVELOPMENT 

Summing up we have seen that in 
management science as well as in 
computer science there are evolutionary 
and participative approaches for the 
design of work systems. Nevertheless, 
they are not yet integrated. Methods of 
organization development - if they deal 
with technological aspects at all - take 
software rather as a static artefact which 
might be introduced within the 
framework of an intervention. On the 
other hand software development 
traditionally does not deal with 
organizational changes due to its 
application. 

STEPS overcomes this restricted 
perspective. It mentions embedment-
preparation as an important activity of 
users during the period of a system´s 
production. Furthermore, Floyd et al 
(1989) assume that organizational 
change can be a reason to establish a 
revision. Nevertheless, STEPS focuses 
on software development. The 
evolutionary development of a software 
artefact is the intended aim of this 
approach. But within the process of 
organizational change it may not always 
be necessary to develop a new artefact or 
to revise a system version. 

A first approach to integrate STEPS into 
the process of organization development 
has been worked out by Falck (1991). 
Within the IMPACT framework she has 
used an open questionnaire to collect 
data about problems of an organization. 
Based on the results of this diagnosis the 
members of an organization decide 
participativly on objectives for software 
development and for organizational 



 
change. Both processes are supposed to 
happen at the same time. 

In the literature tailoring is rarely 
connected to evolutionary approaches of 
software development or organizational 
change. As these approaches are based 
on a linear model of system development 
it is assumed that the system itself and 
the tools for tailoring do not change 
during a system's use. Therefore, 
Henderson and Kyng (1991) integrate 
the redesign of an application done by 
software developers into the concept of 
tailorability under the condition that it 
has been initiated by end users. 

Empirical studies on the use of tools for 
tailoring have stressed the importance of 
collaboration among end users (cf. Nardi 
1993) because single users will have 
different skills in performing these 
technical interventions. Therefore, 
Henderson and Kyng (1991) ask for a 
tailoring culture within an organization 
to facilitate systems' adaptation. Recent 
empirical studies on tailoring within an 
organization state an increased 
structuring and bureaucratization of 
these tailoring activities (cf. Trigg and 
Bødker 1994, 50). Nevertheless, there 
are few propositions on how to 
encourage such a process by means of 
group dynamics. There are not any 
propositions on how to integrate 
tailorability into a process of 
organization development. 

In the following we will try to integrate 
the approaches discussed so far into an 
evolutionary and participative process 
model of integrated organization and 
technology development. We will work 
out a concept proposed by Hartmann 
(1994). Integrated organization and 
technology development is defined as 
"the process of change of an organization 
in which organization and technology are 
designed and developed jointly in a task- 

and need-oriented way by the members 
affected: the organization members 
affected consider the existing problems, 
search and evaluate the problems´ 
causes, and consider measures to solve 
the problems. (...)" (Hartmann 1994, 
311, translation by the authors). The 
organization and technology 
development process is characterized by 
a parallel development of workplace, 
organizational and technical systems, the 
management of (existing) conflicts by 
discoursive and negotiative means, and 
on immediate participation of the 
organization members affected. 

Establishing the process – A process of 
integrated organization and technology 
development starts with the perception of 
a problem in the daily work of an 
organizational unit. If a member of the 
organization finds that certain 
organizational aspects are preventing an 
efficient performance of his actual tasks, 
he should have the chance to articulate 
problems. Based on this perception, the 
members of an organization who are 
affected by the problem should discuss 
whether there is a need for an integrated 
process of change. 

If they opt for the establishment of a 
process of organizational or 
technological change, objectives and 
measures have to be specified. It has to 
be decided whether and how to involve 
external change agents within this 
process. Furthermore, one has to find an 
agreement how to get personal and 
financial resources necessary for the 
process.  

Analysis of the actual state – At first, the 
actual state has to be analysed with 
respect to organizational structure, 
technology and qualification. The results 
of this analysis have to be discussed. 
According to the knowledge of the 
organizational unit about the problem 



 
and its objectives there are different 
methods for an analysis. This analysis 
can consist just out of a group discussion 
of the organizations' members to develop 
a common understanding of the problem. 
Such a discussion can be prepared by 
change agents using open interviews or 
different work psychological instruments 
for task and work analysis such as the 
methods described in chapter 3 (TBS, 
Hacker and Richter 1980; VERA, 
Volpert et al. 1983, Oesterreich and 
Volpert 1991; STA, Ulich 1983; RHIA, 
Leitner et al. 1987; TBS-GA, Rudolph et 
al. 1987; KABA, Dunckel et al. 1993). 

Creation of alternative options – Having 
clarified the actual state with its 
problems, it seems important to generate 
alternative approaches to its solution. 
These alternatives may include different 
combinations of organization, 
technology or qualification measures. 
Based on this alternatives, the members 
of the organization discuss and find a 
consentanous solution. To judge the 
human centred potential of the different 
options, these alternatives can be 
evaluated with work psychological 
methods. 

The alternative options can be created by 
the members of the organization 
themselves or by change agents. 
Especially, if these alternatives are 
proposed by change agents they should 
be presented as understandable as 
possible to all members involved. Thus, 
it may be helpful to present work 
situations with the help of textual or 
graphical scenarios or organizational or 
technological prototypes to facilitate 
mutual understanding. While software 
prototypes have been used in software 
development for some time to facilitate 
communication between users and 
developers (cf. Floyd 1984) there is only 
few research on how to present modified 
organizational structures in a way that 

their implications can be perceived 
easily.  

Planning of the interventions – After 
choosing a development option the 
members of the organizational unit have 
to decide on interventions in 
organizational, technological, and 
qualificatory dimensions. If software has 
to be (re)implemented the establishment 
of the software development project 
happens in this phase. 

Interventions – Interventions derived 
from organization development play a 
central role within the wider process of 
integrated organization and technology 
development. Their main issue is the 
change of formal and informal aspects of 
an organization. Concerning the 
structures and processes of an 
organization, decentralization and new 
forms of division of labour may have to 
be introduced. Decentralized and 
cooperative structures are realized by 
formation of workgroups. Workgroup 
structures could be guided by concepts 
like semi-autonomous workgroups or 
linking pin systems (cf. Likert 1961). 
Methods to introduce work group 
structures are group dynamic techniques 
like training laboratories or team 
development. 

According to software interventions one 
can distinguish between tailoring and 
redesign as a result of changed 
requirements. Depending on the changes 
which are necessary one will try to solve 
the problem by tailoring the application. 
As the goals for the tailoring process 
have been set participatively by the 
members involved, we assume that their 
realization will happen cooperatively 
among them. Tailoring is facilitated by 
such a cooperative procedure (cf. chapter 
4). Nevertheless, it might be necessary 
that change agents support tailoring. If 
the software changes cannot be 



 
performed by tailoring, a redesign-cycle 
has to be initiated. In this case one has to 
involve software developers to 
communicate the requirements. A 
revised version of the software has to be 
produced cooperatively. During the 
period of redesign one has to consider 
potential changes in requirements which 
make an evolutionary approach 
necessary. 

Moreover, there might be an 
organizational restructuring necessary 
which cannot be supported even by a 
revised software version. For instance, 
production planning systems (PPS) 
which have been designed for tayloristic 
organizational structures are no more 
adequate if workgroups with high 
authonomy are introduced. In this case 
the software has to be removed. A 
software which has been used for long 
time is often interwoven with work 
practice in many ways. Therefore, it is 

important to analyse this 
interdependency thoroughly before 
removing the system. 

Within the process of integrated 
organization and technology 
development two different requirements 
for qualification have to be considered: 
special professional qualifications and 
social competences as preconditions for 
participation. Task specific knowledge of 
organizations' members has to be 
actualized if organizational development 
leads to new task profiles for individuals 
or if the introduction of new 
technologies requires new skills. The 
organizational restructuring leads to 
increased autonomy for individuals 
concerning decisions on goals, 
procedures and schedule of their work. 
To deal with this authonomy requires 
new skills. 



 

Qualification for participation – 
Furthermore, the individuals involved in 
organization and technology 
development must be enabled to 
participate in the process adequately. 
Therefore, the social competences of the 
participants have to be promoted. Social 
competences in this context are 
communicative and cooperative abilities 
as preconditions for an involvement in 
discoursive development. To take part in 
this process, an adequate capability for 
conflict management is necessary, too. 
These social competences can be trained 
by encounter group method, team 
development, training laboratories, 

transaction analysis, or group 
intervention. During the integrated 
process of organization and technology 
development there should be performed 
workshops for the promotion of social 
competences continuously.  

A comprehensive approach for 
participation has been proposed by Sell 
and Fuchs-Frohnhofen (1994). They re-
gard a process of change as an iterative 
problem solving activity. Thus, they 
develop a modular qualification program 
which stresses analytic, synthetic, and 
dialectic abilities for problem solving 
and conflict management. These skills 
are trained using methods like group 
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Figure 3: Process of integrated organization and technology development  



 
discussion, group training and 
communication training. 

Though we have presented the different 
steps of the integrated approach to 
organization and technology 
development sequentially, it should be 
possible to reiterate certain steps 
according to the necessities of the 
process. 
 

6. CONCLUSION 

The understanding of modern 
organizations as self-organizing socio-
technical systems leads to new 
approaches to organizational change and 
techical innovation processes. Increasing 
environmental dynamics and complexity 
require flexibility of organizational units 
as well as of technical systems. Today 
the idea of participation and cyclic-
evolutionary approaches for both 
technical and organizational 
development processes are widely 
accepted but suffer from a lack of 
theoretical foundation as well as of 
methodological concepts. The 
organization development approach 
ignores technical innovation processes 
and does not offer adequate criteria for 
the evaluation of its results. 
Psychological research proposes a theory 
of human work and derives normative 
criteria for human centred design of 
work systems. It is limited to individual 
needs and does not offer methods of 
intervention. Software-engineering 
approaches ignore (interconnected) 
organizational changes. Therefore, we 
proposed a participative and 
evolutionary approach to integrated 
organization and technology 
development supported by work 
psychological evaluation criteria. 
Organizational and technological 
realities are understood as an interrelated 
work system. This work system should 

be modified in an iterative process which 
is oriented to the needs of all participants 
affected.  

The framework we have proposed 
combines different instruments to 
promote organizational change. Single 
instruments have been applied and tested 
in practice. The integrative use of these 
instruments has not yet been practically 
evaluated. Nevertheless, it will be 
necassary to collect practical 
experiences. We have just started a 
research project to encourage 
cooperation within a ministerial 
administration. To overcome spatial 
barriers between certain subunits an 
initial version of a groupware system 
will be applied. Due to its introduction 
the division of labour among and within 
organizational subunits is questioned. 
The system has to be tailored to meet 
organizational demands and it is already 
predictable that the requirements of the 
users will demand for a 
reimplementation of certain functions. 
Within this process there will be several 
workshops for qualification. The whole 
process will be guided by researchers 
who play the role of change agents. 
Beyond this we need additional case 
studies in different organizations to be 
able to judge whether this approach is a 
reasonable way to cope with increasing 
dynamics of the environment. 
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1. Introduction 

Nowadays organizations are seen as self-organizing social systems. To cope with 
dynamics of a continuously changing environment they have to be able to change 
their internal structure flexibly. Within this process of reorganization information 
systems are of importance. These systems do not only offer opportunities for 
organizational changes but also their design has to respond to changing 
requirements from their fields of application. Thus, the relationship between 
technical and organizational changes is characterized by reciprocity and 
interdependence. 

To respond to this reciprocity and interdependence, we propose to handle 
organization and software development integratedly. Organizational and 
technological realities are understood as an interrelated work system. We 
proposed integrated organization and technology development (OTD) as a 
participative and evolutionary approach to support changes of work systems. 
Within this framework we will apply instruments of organization development, work 
psychological guide-lines, approaches to software development and tailoring in use 
integratedly. The process model of integrated organization and technology 
development can be applied to a wide variety of processes of change. Here we will 
work out the OTD concept to deal with a specific situation of change. 
Communication problems among organizational (sub-) units which are operating 
locally distributed should be tackled. Therefore, a shared CAD-system is 
introduced. The application of the CAD-System is related to reorganizations within 
and between each organizational unit affected. Moreover, the design of the CAD-
system has to be adapted to the needs of its field of application. 

2. Integrated organization and Technology development 

Integrated organization and technology development (OTD) is defined as "the 
process of change of an organization in which organization and technology are 



designed and developed jointly in a task- and need-oriented way by the members 
affected: the organization members affected consider the existing problems, 
search and evaluate the problems´ causes, and consider measures to solve the 
problems. (...)" (Hartmann 1994, 311, translation by the authors). The organization 
and technology development process is characterized by a parallel development of 
workplace, organizational and technical systems, the management of (existing) 
conflicts by discursive and negotiative means, and on immediate participation of 
the organization members affected. 

2.1. Theoretical roots of the OTD approach 

OTD integrates instruments of organization development, work psychological 
analysis, and evolutionary models of software development and tailoring in use into 
an holistic approach. Organization development can be understood as a 
continuously initiated, long-term, organization-wide process of change in the 
behaviour, attitudes and abilities of its members as well as in its structures and its 
processes. The organization development process can be characterized by four 
steps: diagnosis, intervention planning, application of interventions and evaluation. 
Within this process methods and instruments of applied social science such as 
theory of personality, social psychology, group dynamics and organization theory 
are applied (cf. Huse 1980; French and Bell 1990). 

Organization development was originally based on an approach to increase 
participation of all members of on organization. This normative demand has been 
realized in practice very rarely. Organization development processes often are 
established by the management that defines the problems to be tackled and the 
aims to be followed (cf. French and Bell 1973, 184; Pieper 1988, 54). External 
change agents control the process of change according to these facts given. Thus, 
the participation of ordinary members of an organization can be extremely limited. 
Therefore, Pieper (1988) has proposed to modify traditional approaches of 
organization development towards a discursive one which offers a wide extend of 
participation to all members of an organization. Such a process would increase the 
democratic decision making within an organization. 

Organization development does not offer adequate criteria for the evaluation of its 
results. To evaluate whether certain work systems are human centered, work 
psychological research seems to be very useful. Handlungsregulationstheorie 
(action regulation theory; cf. Hacker 1986) offers a theoretical foundation of several 
evaluation criteria for human-centered work systems. 

Based on the activity theory by Leontjew (1974) action regulation theory 
distinguishes between activities which are driven by motives and directed to 
superposed goals, actions which are directed to certain subordinated goals, 
operations which correspond with partial goals and concrete conditions, 
movements which are single operation units, and, on the lowest level, 
sensumotorical phenomena (eg muscle contractions) (cf. Hacker 1986, 73ff). The 
theory focuses on psychological aspects of sensumotorical, cognitive, intellectual, 



and psychological regulation of human work. Within this hierarchical system of 
action regulation work tasks have to be complete in a hierarchical and sequential 
sense. The completeness or wholeness of tasks includes the preparation of 
actions, planning of superposed and partial goals, organization of actions, 
coordination with actions of collegues, control of action, and feedback about the 
results (cf. Ulich 1991, Hacker 1987) 

On the basis of this theoretical approach four work psychological criteria for task 
analysis and job evaluation are derived: the possibility to perform the task 
(Ausführbarkeit), the harmlessness (Schädigungslosigkeit), the avoidance of 
imparements or interferences (Beeinträchtigungsfreiheit), and the promotion for 
development of personality including social skills and capabilities 
(Persönlichkeitsförderlichkeit) (cf. Hacker and Richter 1980, see also Ulich 1991). 
Concerning single workplaces several procedures for work and task analysis are 
available which are grounded on these findings (TBS, VERA, STA, RHIA, TBS-GA, 
and KABA). We propose to applicate these work psychological evaluation 
instruments within organizational restructuring processes especially in the phases 
of analysis and evaluation of the work system. They could partly bridge the gap 
between the normative self-understanding of the organization development 
approach and its lack of theoretically derived evaluation criteria. 

Organization development and work psychological analysis take software as a 
given artefact which is stable after its production. This perspective was dominating 
software-engineering for a long time, too. Contrary to traditional approaches to 
software-engineering the STEPS-method offers an evolutionary and participative 
framework which seems to be well adapted to develop software for organizational 
environments which can be described according to the paradigm of self-
organization (cf. Floyd, Reisin, Schmidt 1989; Floyd 1994). In order to keep pace 
with environmental changes it assigns an iterative development process 
establishing a system's revision as soon as the functions do not match anymore 
with the requirements of the users. 

Furthermore, evolutionary and participative software development has to be 
supplemented by activities performed by end users or local experts of the 
application environment (cf. Dzida 1994, Wulf 1994). Approaches of end users' 
modification of a system have been discussed under different labels (Trigg, Moran 
and Halasz 1987; Fischer and Girgensohn 1990; Henderson and Kyng 1991; Nardi 
1993). We want to sum up these activities under the label of tailoring. Contrary to 
the development of a new system version the existing version is adapted by end 
users or local experts. Tailoring allows for adaptation just as far as these needs 
have been anticipated during system design. If there are requirements for adaption 
which have not been anticipated, it is necessary to redesign the system.Thus, the 
activity of tailoring can become part of an evolutionary approach to software 
development and usage as it is described in the STEPS-model. As long as users' 
needs and environmental requirements can be handled locally during usage, there 
is no need to establish a revision of the system. Thus, it can play an important role 
in enabling an organization to react to a changing environment (cf. Wulf 1994). 



2.2. Integration of approaches to organizational, personnel and 
technical development in a process of organization and 
technology development 

In the following we will try to integrate the approaches discussed so far into an 
evolutionary and participative process model of integrated organization and 
technology development. We will work out a concept proposed by Hartmann 
(1994). First we will give a short description of the single phases of the OTD 
process. These phases do not necessarily have to be in linear order (cf. Wulf and 
Rohde 1995): 

Establishing the process – A process of integrated organization and technology 
development starts with the perception of a problem in the daily work of an 
organizational unit. Based on this perception, the members of an organization who 
are affected by the problem should discuss whether there is a need for an 
integrated process of change. 

Analysis of the actual state – At first, the actual state has to be analysed with 
respect to organizational structure, technology and qualification. The results of this 
analysis have to be discussed. Such a discussion can be prepared by change 
agents using open interviews or different work psychological instruments for task 
and work analysis such as the methods mentioned in chapter 2.1. 

Creation of alternative options – Having clarified the actual state with its problems, 
it seems important to generate alternative approaches to its solution. These 
alternatives may include different combinations of organization, technology or 
qualification measures. The members of the organization should discuss these 
alternatives and find a consentanous solution. To judge the human centred 
potential of the different options, they should be evaluated with work psychological 
methods. 

Planning of interventions – After choosing a development option the members of 
the organizational unit have to decide on interventions in organizational, 
technological, and qualificatory dimensions. If software has to be (re)implemented 
the establishment of the software development project happens in this phase. 

Interventions – Interventions derived from organization development play an 
important role within the wider process of integrated organization and technology 
development. Their main issue is the change of formal and informal aspects of an 
organization. Concerning the structures and processes of an organization, 
dezentralization and new forms of division of labour may have to be introduced. 
Software will be (re-) designed or tailored. 

Within the process of integrated organization and technology development two 
different requirements for qualification have to be considered: special professional 
qualifications and social competences as preconditions for participation. Task 



specific knowledge of organizations' members has to be actualized if organizational 
development leads to new task profiles for individuals or if the introduction of new 
technologies requires new skills. 

Qualification for participation – Furthermore, the individuals involved in 
organization and technology development must be enabled to participate in the 
process adequately. Therefore, the social competences of the participants have to 
be promoted. Social competences in this context are communicative and 
cooperative abilities for an involvement in discursive development. 

3. OTD applied to the introduction of a shared CAD-system 

In the following we will describe the application of the OTD approach in the 
ORGTech project which concerns the introduction of a shared CAD system in two 
small engineering firms and one of their major customers. 

The two firms do subcontractual work for a large steel mill in the Ruhr area, e.g. 
constructing and documenting components of steel furnaces. In the past, this work 
was coordinated by a construction epartment of the steel mill. However, time 
constraints often forced the subcontractors to directly work with the different 
technical departments (e.g. the construction shop), causing inconsistencies and 
cost overruns in the final design. 

The ORGTech project (Organizational and Rechnical Development in the Context 
of the Introduction of a Telecooperation System in Small and Medium Size 
Engineering Companies) aims at supporting the cooperative work processes within 
and between the two engineering firms and the steel mill. Therefore the 
communication patterns are analyzed and were necessary organization 
development is carried out. Where it seems necessary a computer based 
telecooperation system integrating existing CAD systems via ISDN links and the 
Internet is introduced to intensify communication. The main objective is to 
decrease misunderstandings and subsequently necessary corrections in the 
cooperative construction process. The resulting increase in overall product and 
service quality will make the engineering firms more competitive. 

The technical system is based on commercial products which are tailored to the 
specific needs of the industrial application partners. Some products are standard 
cooperation support software and hardware (groupware), e.g. videoconferencing 
systems, email, and shared whiteboards (for an overview see Ellis et al. 1991). 
Others are CAD specific, as the Hewlett Packard 3D Viewer (see Schroeder and 
Kress 1993) which allow two engineers at different locations (e.g. the steel mill and 
an engineering firm) to jointly view, discuss, and annotate a three dimensional 
model of a component under construction. Figure 2 shows the screen of one of the 
participants. The system offers a variety of pointers and "virtual" rulers as 
discussion support. 



 

Figure 2: Screen shot of the 3D Viewer 

  

The introduction of the telecooperation system will influence the organizational 
structures and communication processes within and between the three 
organizations involved. The process model for the introduction of the whole system 
is shown in figure 1: 



 

Figure 1: Process model for the ORGTech process of integrated organization and 
technology development 



After project establishment (step 1) the process mainly comprises two equivalent 
phases which give the project staff the opportunity to evaluate after 1.5 years and 
use experiences from the first phase as basis for the second. Each phase consists 
of an analysis of the current situation in the fields of application, the configuration 
and tailoring of the technical system and - in parallel- the qualification of the 
employees involved. These tasks are carried out by different project partners: 

• configuration of telecooperation system: Fraunhofer IGD  
• tailoring ("fine-tuning") and support of the system  

and moderation of introduction process: Uni Bonn 

• usability evaluation: Uni Bremen  
• qualification for participation: MA&T Aachen  

The last step (project conclusion) comprises the documentation and transfer of the 
project experiences. 

Beyond Borders: towards transnational cooperation 

A central issue of the project is the preparation of the engineering firms for the 
international market. While the national part of the project concentrates on the very 
concrete support and improvement of the cooperation with the steel mill, the 
international part is far more visionary and long term. As part of the European 
Social Fund's ADAPT initiative the OrgTech has joined forces with two similar 
projects from the United Kingdom and Belgium, forming the research consortium 
TransIT which explores state-of-the-art low cost and effort computer and Internet 
supported transnational cooperation and operation of European SMEs. 

The Coventry University-based REFIT project promotes the use of knowledge 
based engineering methodologies in SMEs in the British Froundry industry. The 
University of Leuven works with local SMEs in the TECHNICUM project which aims 
at paving the way for state-of-the-art metallurgical services accessed via the 
internet. 

Together, the TransIT consortium's primary objective is the extension and transfer 
of the national project experiences to the transnational, European dimension. The 
projects are networked using standard videoconferencing (H.320) and application 
sharing tools which allow easy demonstration of project contents across borders. 

The transnational work will comprise two phases. In the first phase, the technical 
infrastructure will be set-up, configured, and evaluated against the financial, 
technical, and personal resources which make-up the context of normal SMEs. The 
challenge of this phase is to design a system which is actually usable and 
affordable, even outside the context of a research project. 



In the second phase, the system will be used to network the SMEs in the different 
national project on an international level. It is planned to demonstrate the different 
national project via application sharing and videoconferencing during workshops in 
the other countries. Main target of these activities are the employees of SMEs. 
They are supposed to gain real insight into the problems and opportunities of 
transnational cooperation, both on a technical (e.g. how to set up a video-
conference between an the UK and Germany) and on a organizational level (e.g. 
how the technology can be used to support different organizational concepts and 
structures in the context of transnational cooperation). 
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ABSTRACT. The Iranian Civil Society is developing very fast. Hundreds of Non-
Governmental Organizations (NGOs) are engaged in a process of socio-
organizational networking, which is mainly coordinated by two resource centres in 
Teheran. The paper presents experiences with a socio-technical support of this 
networking process. The concepts of “social capital” and “communities of practice” 
are applied in a framework of socio-technical interventions to foster social capital 
among NGOs. The introduction of an Iranian NGO Community System is described 
referring to a process model of Integrated Organization and Technology 
Development (OTD). Training measures and efforts of socio-organizational and 
technological developments are analyzed. Furthermore, mechanisms of 
participatory system design and of coordinating the networking e-community are 
presented. First results of the process are evaluated. 

1 Introduction 
The paper presents a project aimed at supporting the community building of 
Iranian Non-Governmental Organizations (NGOs). Such a support of the 
Iranian civil society has to be seen in the context of the democratic 
transition of state and society. In this project an approach of integrated 
organization and technology development (OTD) is used for the 
participatory design of a community system which supports the NGO 



community building process. The project took place in a politically widely 
isolated Islamic state which is characterized by a fast growing civil society. 
Further dynamics is brought in the process by the ongoing and rapid 
increase of technological infrastructure and the exploding number of 
internet accounts in Iran. Concerning the introduction of a technological 
community system, the development nearly starts from the scratch. These 
conditions make the building of an e-community of Iranian NGOs a real 
challenge.  

Furthermore, the war between parts of the western democratic states and 
the Iraq influences the political stability of the whole region and affects 
most middle eastern countries. Without being able to discuss all 
implications of the political background, this paper sees the ongoing process 
of Iranian NGO community building as a step in the development of a lively 
Iranian civil society. 

In the following chapter the concept of civil society and specific 
information about the state of the art of the ongoing Iranian NGO 
networking will be introduced. Chapter 3 presents the theoretical framework 
of the project and the case study. The fourth chapter describes the action 
research approach taken, its measures, and achievements. Chapter 5 presents 
the results of the process and a first evaluation. In the last section of the 
paper implications of the empirical findings for the theoretical approach and 
for further research will be discussed. 

2 The Iranian Civil Society 
The following sections present an introduction of the concept of civil 
society and the state of the art of NGO networking in Iran.  

2.1 Civil Society: Definition and Discussion of a Concept 

In our study we consider NGOs to be the actors of civil society. Thus, we 
use the terms Non-Governmental Organizations (NGOs) and Civil Society 
Organizations (CSOs) synonymous. Nevertheless dealing with the concepts 
of civil society and NGOs, there is no formal and universal definition of 
both. According to the very broad definition of the Food and Agriculture 
Organization (FAO) of the United Nations NGOs are „all not-for-profit 



actors who are not governmental or intergovernmental” (cf. 
http://ngls.tad.ch/english/pubs/hb/hb4.html). Broad definitions like the 
presented one do not differ between “good” or “evil” organizations and 
therefore enfold not primarily social oriented organizations like e.g. the US-
american National Rifle Association or even criminal syndicates, insurgent 
militias, and terrorist formations. Thus, the “dark side of civil society” is 
included (Roth 2003). 

Therefore, most democracy theorists refer to a normative concept of civil 
society and NGOs in which tolerance, fairness, and civic engagement for 
public goods are most important characteristics. Furthermore, NGOs should 
be focused on communicative action and the exclusion of illegitimate forms 
of physical violence (cf. Lauth and Merkel 1997). In their situation analysis 
of Iranian NGOs, Iranian experts (NGO activists and political scientists) 
defined a NGO as “an independent, non-government, non-profit, voluntary 
association of a group of citizens, rallying around a common community 
cause, and accountable to the clients they profess to serve” (Namazi 2000: 
18). Nevertheless, even the normative approaches and more limited 
definitions of civil society include a real wide range of different 
organizations, social movements, networks, pressure groups, and others. 

Most approaches to structure this quite fuzzy area of civil society are 
based on the positioning of NGOs between the sectors of the market and the 
state. NGOs represent intermediary organizations in a “third sector” of 
solidly action or a “value driven sector” (Fowler 1992: 22). In contrast to 
national policies and particularistic interests, NGOs are advocacy 
organizations which promote general public goods. Categorizations of 
NGOs refer to the origin of the organizations in a global civil society and 
differ between north (European and US) and south NGOs (developing 
countries). Others are referring to different organizational structures and the 
degree of institutionalization (networks of autonomous movements vs. 
professional and hierarchic interest or pressure groups) or thematic issues 
(environment, development, women’s rights/gender issues, peace, health 
asf.) (cf. Rohde and Klein 1996: 7). 

Concerning international NGO networks and the discourse of a “global 
civil society” (cf. Anheier 2001), recent developments of CSOs show a 
trend towards the establishment of umbrella organizations and professional 
well-organized associations. Concerning the trends of institutionalization 
and internationalization, two problematical effects have to be taken into 



consideration: the risk of corporatism and cooptation. Corporatism means 
that the high-institutionalized international CSOs might take filter functions 
and therefore equalize the specific characteristics, issues, and activities of 
different NGOs. So the autonomy of single NGOs is at risk. Cooptation is a 
threat which results from narrow relationships to Governmental 
Organizations such as new forms of cooperation, partnership, and coalition. 
Cooptation might cause a loss of autonomy and of specific principals such 
as participation, or social and cultural embedding. Furthermore, increasing 
management requirements (e.g. resource allocation, public relations, 
international campaining etc.) might rise the pressure to adapt to the logic of 
Governmental Organizations. NGOs might loose their specific 
characteristics by adapting themselves to traditional organizations, their 
structures and management problems (cf. Rohde and Klein 1996: 7pp). 

Concerning the role of civil society in a global world, Benjamin Barber 
(1996) identifies two processes as main threats for democracy: the economic 
globalization, mass media entertainment, and commerce on the one hand 
(“McWorld”) and ethnic/religious closures and fundamentalism on the other 
hand (“Jihad”). These opposing trends of globalism and tribalism mark a 
development which might lead to a “clash of civilizations” (cf. Huntington 
1998). Barber (1996: 294) expects solutions for these conflicting trends 
from transnational cooperation among NGOs in a global civil society rather 
than from international conventions and resolutions of the United Nations. 

Civil society takes a very important role in processes of democratic 
transition. A comparative analysis of civil society development in several 
transition countries comes to the conclusion that this role and the function of 
civil society is most important during the stage of liberalization, at the start 
of transition processes, and at the stage of democratic consolidation (cf. 
Rohde and Klein 1997: 3pp). Since the Iranian society is in a stage of 
liberalization, we expect the CSOs to take a very important role in this 
process of transition. Therefore the project presented was supposed to play a 
role in strengthening the Iranian civil society. 

2.2 Background of the Iranian Civil Society 

In this section some demographical data are presented to describe the 
background of the development of the Iranian civil society. The state of the 
art of (national and international) networking of Iranian NGOs will be 



sketched and some preconditions for a successful community building will 
be discussed. 

The Islamic Republic of Iran has a total population of 66 million people 
(in 2001), 49% female and 51% male population, only 39% living in rural 
regions, 61% in urban regions. The population growth is at 1.7 percent, 33% 
of population are children and youths under 14 years of age. The 
unemployment rate was 14% in 1999. Iran accommodates 2 million 
refugees (Namazi 2000: 13). In tertiary education (and in university studies) 
women account more than 35% of pupils/students (in 1996; cf. Anheier et 
al. 2001: 277). 

The international NGO Human Rights Watch reports violations against 
human rights concerning the lack of freedom of expression and association, 
disappearances and extrajudicial executions, arbitrary detentions, torture, 
and discrimination against minorities (Anheier et al. 2001: 264). 

Nevertheless, Iranian society is characterized by a very fast growing 
sector of Non-Governmental and Civil Society Organizations: In year 2000 
for Iran were counted 1.500 to 2.000 traditional community based Civil 
Society Organizations (CSOs), more than 5.000 women cooperatives, 1.500 
modern NGOs, and for about 3.000 easy credit funds (cf. Namazi 2000). 
These Non-Governmental Organizations are building the basis for the 
Iranian civil society. 

The large number of traditional Iranian community based organizations 
has a very long history and strong affinities with people. They are sustained 
by community funds, focus on the most pressing needs of the people, and 
have survived pressures of both the monarchy and the Islamic Government. 
The growing number of so called modern NGOs in Iran is directed towards 
the fields of gender issues, youth and children interests, health and 
population matters, sustainable development and environmental protection. 

2.3 State of the Art of National NGO Networking 

In 1997 and 2001 two national conferences of Iranian Non-Governmental 
Organizations (NGOs) took place in the cities Busher and Mashad. At the 
Mashad conference in September 2001 more than 120 participants from 
NGOs, scientists, government delegates and representatives of the UN were 
engaged (cf. Hamyaran 2001). The meeting was organized by the Hamyaran 
NGO Resource Center in Teheran, which was registered officially as an 



NGO at the Iranian Government in March 2001 and which is coordinating 
the ongoing networking process of Iranian Non-Governmental 
Organizations. The next national NGO conference is planned for spring of 
2003. 

These conferences mark important points for the NGO networking in 
Iran, which is driven quite far already in many areas. National women NGO 
networks, environment and development NGO networks, youth 
organizations, and health/population umbrella organizations are already 
existing. 

In the beginning of 2000 a study on Iranian NGOs which was funded by 
the Ford foundation and the Iranian Population Council analyzed the 
situation of Iranian Non-Governmental Organizations as characterized by 
two areas of conflict: (i) differences between rural NGOs and urban 
organizations which are located centrally in Teheran and the (provincial) 
capitals and (ii) the significant distinctions between so called “new” NGOs 
and traditional community based organizations of the third sector, which are 
mainly focussed on relief work (cf. Namazi 2000). Actually, communication 
and cooperation between these different types of Iranian NGOs are quite 
weak. It is one of the challenges to overcome this lack of cooperation. 

According to the mentioned situation analysis of Iranian NGOs, the 
recent networking process is shaped mainly by the integration of these 
different NGOs, which are segmented by origin, style of work, and 
organization. The Hamyaran NGO Resource Center reports that the 
emerging NGO movement tends to neglect the significant role of the 
traditional organizations, although these have very strong community ties, a 
very deep knowledge of civil engagement, and many experiences from 
which the “new”, modern NGOs can learn and benefit (ibid.). 

Another challenge for the Iranian NGO networking is the relationship 
between non-governmental and governmental organizations: During the last 
years, the reform oriented Iranian Government with its President 
Mohammad Khatami officially fosters the Iranian civil society, the NGOs, 
and their networking process. Nevertheless, Iranian NGOs still face a lot of 
difficulties: “Khatami and his Government declare progressive policies 
everyday. Old legal and procedural forms, however, are still in place. Even 
worse is the negative attitude of senior officials in the executive, judical and 
legislative branches that need to be overcome” (Namazi 2000: 7). 



Nevertheless concerning this necessary cooperation with governmental 
organizations, the mentioned risk of has to be taken into account carefully.  

2.4 State of the International NGO Networking in Iran 

The Yearbook of Global Civil Society 2001 reports statistics on 
international tourism concerning Iran as an indicator for international civil 
networking: In the years from 1988 to 1998 the inbound tourism increased 
about 5.5 percent, which is quite much in international comparison, while 
the absolute number (1,008,000 in 1998) is pretty low. Outbound tourism 
increased about 2.2 percent but again is very low in absolute numbers 
(1,354,000) (Anheier et al. 2002: 245). 

Concerning International NGOs (INGOs), the Yearbook reports only 3 
(in 1999) resp. 9 (in 2000) first level secretariats (principal national level, no 
regional secretariats) of INGOs in Iran (ibid.: 284). For about 932 INGOs 
got registered members (no count how much) in Iran in 2000 and the 
number of Iranian leaders of IGOs and INGOs decreased from 5 in 1996 to 
2 in 2000 (ibid.: 294).  

Both statistics indicate that related to the international average the Iranian 
civil society is characterized by a very low degree of international 
organization. This is due to the far reaching political isolation of the Iranian 
state and the restrictions by the Iranian regime. Thus, the project presented 
had to take this international networking of Iranian NGOs into 
consideration. 

2.5 Challenges for the Technological Support of NGO 
Networks 

The Yearbook of Global Civil Society 2001 documented for the years 
1999/2000 that only 11.2% of the Iranian population has got access to 
telephone, 3.2% to personal computers, and only 0.2% of the population is 
able to access the internet (Anheier et al. 2001: 256). The illiteracy-rate 
decreased significantly (for about 12%) during the 1990s, but it is still at 
25% in 1998 (ibid.: 277). Both statistics might underestimate the actual 
development in Iran. According to UNDP, the youth literacy rate is at 93.7 
percent in 1999 (http://www.undp.org/hdr2001/ indicator/cty_f_IRN.html). 



Although the number of internet accounts and providers is growing 
rapidly especially in urban regions (but official numbers are missing), the 
lack of internet accounts (for private households as well as for NGOs) and 
the illiteracy are important barriers for the networking of the national NGO 
community in rural provinces and regions of Iran. 

Among other barriers for the development of the civil society, the 
Hamyaran NGO Resource Center stresses internal management and 
resource problems. Iranian NGOs face problems “such as lack of respect for 
professionalism, and for open and participatory management systems, weak 
technical and financial capabilities, and insufficient affinity with the 
community. Information and data is scarce and unreliable. The culture of 
transparency, accountability and experience sharing is very weak” (Namazi 
2000: 7). So it is another big challenge for the project of an Iranian NGO 
community system to cope with such a culture of lacking transparency, 
experience sharing, and cooperation.  

3 Theoretical Framework 
Concerning the mentioned challenges, the so-called “modern” Iranian 
NGOs defined as one of their central requirements the introduction of a 
communication system to foster the NGO cooperation and the exchange of 
information and experience. In the ongoing process of social networking 
this technological support is looked upon as a appropriate means to improve 
transparency and participation. 

Concerning these requirements of the Iranian civil society organizations 
(CSOs), we refer to the approach of “Integrated Organization and 
Technology Development” (OTD; Wulf and Rohde 1995), which was 
introduced to combine the interwoven processes of socio-organizational and 
technological developments. In the intellectual tradition of socio-technical 
systems approaches and action research methodologies, the OTD approach 
was developed to introduce technical systems, especially groupware, into 
organizations. Nevertheless, the approach does not focus on civil society 
organizations.  

So we augmented our framework, by considering the theoretical 
approaches of “social capital” (cf. Bourdieu 1983, Coleman 1988, Cohen 
and Prusak 2001, Putnam 1993) and “communities of practice” (Lave and 



Wenger 1991, Wenger 1998). In our interventions during the project we 
tried to make these approaches fruitful for the practical support of 
community building processes. 

In the following section these three approaches are shortly described to 
sketch the theoretical background of our practical work and the framework 
for our action research. 

3.1 Integrated Organization and Technology Development 
(OTD) 

In our project, we focus both on organizational change and technological 
development, which are linked together very closely. Organizational 
structures and practices are the context and the background of development 
and usage of information technology and define the requirements for 
technological development. On the other hand, technological developments 
influence cooperation, practice, and therefore, organizational processes. 
Thus, we have suggested to integrate concepts of evolutionary organization 
development with user-centered software engineering in an approach of 
integrated “Organization and Technology Development” (OTD, cf. Wulf 
and Rohde 1995). OTD was developed in the tradition of the “Socio-
technical Systems” approach which is focused on the relation between non-
human and human systems (Emery and Trist 1960, Ropohl 1999). In this 
perspective, processes of organizational change can be characterized by 
interwoven technical and social developments. 

Organization development can be understood as an initiated, long-term, 
organization-wide process of change in the behavior, attitudes and abilities 
of its members as well as its structures and processes (cf. e.g. French and 
Bell 1990, Pieper 1989, Wulf et al. 1999). Organization development in this 
understanding is performed in an evolutionary, cyclic process of collection 
of data about the organization and its problems, presenting and discussing 
these data within the organization, planning of interventions to overcome 
the problems, and performing the intervention within the organization. With 
this iteration of data collection, feedback, intervention and new data 
collection we refer to the tradition of action research methodology. 

This evolutionary, cyclic approach was transferred to software 
engineering processes. Thus, software development takes place as a process 
of cooperation among software developers and users. According to the 



iterative cycle which was shortly described above, the appropriation and use 
of a system and its evaluation are important aspects for the redesign of the 
system. In order to keep pace with environmental changes, it assigns an 
iterative development process establishing a revision as soon as the system's 
functions do not match anymore with the requirements of the users (cf. 
Boehm 1988, Floyd et al. 1989). 

The OTD-process, which tries to integrate both concepts, is characterized 
by the concentration on parallel development of organizational and technical 
systems, on the management of (existing) conflicts by discoursive and 
negotiative means, on qualification and training measures, and on 
immediate participation of the organization members affected (cf. Rohde 
and Wulf 1995). 
Regarding our case study of Iranian NGOs, we do not focus on a traditional 
organization but on a network of organizations (or even networks itself) 
which shows basic characteristics of a “virtual organization” (cf. Davidow 
and Malone 1993, Nohira and Berkley 1994, Strausak 1998, Travica 1997). 
We assume that networks of NGOs have more in common with virtual 
organizations than with traditional organizations. The virtual Iranian NGO 
community can be characterized by 

• “absence of traditional organization structures and principals which 
imply a formal definition of internal order,  

• transboundary amalgamation of organizations or enterprises; 
• temporal instability of the virtual unit which affiliates, changes fluidly, 

expands or reduces itself, and disappears after achieving its purpose; 
• non-simultaneity of collaborative processes and acceleration of 

organizational development; 
• spatial distribution, and 
• modern ICT as a precondition for the existence of the (virtual) 

organization” (Rohde et al. 2001: 3, cf. Mambrey et al. 2003). 
Especially the introduction of a community system to support the NGO 

networking by technical means will probably emphasize this virtual 
character. Nevertheless, there are no reasons for the assumption that the 
integration of organizational and technological developments might not 
make sense for virtual networks or communities. In this context the 
application of OTD to virtual organizations and networks means a further 
development of the approach, concerning innovative types of organizations 
and new fields of applications. But since the OTD approach was refined 



mainly for traditional working groups and organizations, it has to be 
evaluated whether it is useful to apply it to virtual organizations and 
networks. 

In case of the Iranian NGO network we deal with an emerging 
“community” of civil society organizations. Thus, to cope with specific 
requirements of communities we refer to the theoretical approach of 
“communities of practice” which will be presented shortly in the following 
section. 

3.2 “Communities of Practice” (CoP) 

In the theoretical approach “communities of practice” (CoP) identity theory, 
theories of practice, and theories of situated experience are integrated 
(Wenger 1998: 12). In their research work on situated learning, Jean Lave 
and Etienne Wenger (1991) focus on common daily practice, active 
membership, and ingroup awareness. The most important inclusion 
mechanisms concerning these communities are processes of collective 
learning, and the production of shared meaning and collective identity. 

The authors analyzed processes of learning in organizational units. Their 
findings characterize processes of learning as engagement in the social 
practice of groups and networks. Thus, for “community of practice” not 
organizational structures are constitutive but (mostly informal) working and 
cooperative relationships: “These practices are thus the property of a kind of 
community created over time by the sustained pursuit of a shared 
enterprise” (Wenger 1998: 45).  

Learning of individuals is situated in processes of social participation in 
these CoP. Individual learning in a CoP is mainly based on “legitimate 
peripheral participation” (Lave and Wenger 1991). During the participation 
process, an individual might enter the community as newcomer at the 
periphery and could gain a more centered position over time by acquisition 
of “cognitive apprenticeship”. Therefore, this acquisition process means an 
intensified inclusion into the social practice of the community. The 
communities of practice themselves can be seen as a “shared histories of 
learning” (Wenger 1998: 86).  

The development of a common practice integrates the negotiation of 
meaning among the participating members as well as the mutual 
engagement in joint enterprises and a shared repertoire of activities, 



symbols, and artefacts. This practice of a community is inseparable from 
issues of (individual and social) identity which is mainly determined by 
negotiated experience of one’s self in terms of participation in a community 
and the learning process concerning one’s membership in a CoP (Wenger 
1998: 145ff).  

These processes of identification are subject of social psychological 
theories on social identity (cf. Tajfel 1978 and 1982) or social categorization 
(cf. Turner et al. 1987). Both approaches postulate that people tend to 
categorize themselves as a “group” if the salience of perceived differences 
between these individuals is minor relative to the perceived differences to 
other individuals. Thus, perceived similarities between different persons 
concerning attitudes, beliefs, norms and values, a common task or a shared 
history, a shared perception of threats or common enemies etc. are 
significant conditions for social identification and group cohesion. Although 
Lave and Wenger do not refer to these social psychological theories and 
therefore to the specific conditions under which identity building takes 
place, processes of identification are pivotal for their CoP approach.  

In this sense the CoP approach combines the “two sides of the medal” of 
community participation: the social practice of the community as a 
collective phenomenon and the (social) identification of its members as an 
individual one.  

Nevertheless, neither OTD nor CoP are focused on Non-Governmental or 
Civil Society Organizations. OTD was developed concerning processes of 
introduction of technical systems mainly in business organizations, small 
and middle enterprises, and public administrations. It deals with 
organizational changes and technological developments regardless of the 
profit or non-profit character of the organization. CoP have been analyzed 
mainly in the professional daily practice of profit organizations. We assume 
that the main findings of both approaches are true for non-profit 
organizations as well. However, since we focus on non-profit oriented civil 
society organizations, we refer to another social scientific approach of social 
capital asking what communities or social networks binds together. The 
social capital approach provides another perspective on community building 
which is described in the next chapter. 



3.3 The Social Capital Approach 

For societal and political networking processes, the paradigm of social 
capital gained prominence. During the last years the social capital approach 
is increasingly adapted for the analysis of cooperation in (NGO-) networks 
as well as of collaboration in companies and working groups. Nevertheless, 
the concept of social capital is not defined universally and is used by various 
authors in different ways. 

Social capital is defined by Putnam as the sum of networks and social 
contacts, the trust (respectively trustworthiness), and reciprocity relations a 
person ownes. Putnam highlighted the importance of voluntary associations 
and organizations for the creation of social capital and comes to the 
remarkable conclusion that “social capital makes democracy work” (Putnam 
1993 and 2000). Nevertheless, Putnam’s definition focuses predominantly 
on an individual perspective of social capital. This leads to the critical 
objection that Putnam’s approach is concentrated too much on personal 
contacts, face-to-face networks, and very near located neighbourhood 
relationships (cf. Hellmann 2002: 50), like e.g. a communitarian perspective 
would probably focus on (cf. Etzioni 1993). 

To deal with social capital of collective actors (like groups or 
organizations) and of more distributed networking processes, the concept 
has to refer to the network contacts, the generalized trust, and the norms of 
reciprocity the collective subject has established. To analyze the social 
capital of societal communities, Francis Fukuyama (2000) defines social 
capital as an indicator of mutual trust in societies. It is based on self-
generated ethical conventions and mutual commitments concerning 
activities and behaviour and it results in solidarity. Coleman (1988) 
introduces social capital as a resource available to actors but not by focusing 
on individuals but on social actors, e.g. interrelated individuals in groups 
and networks. Therefore, in his understanding social capital is a public 
good. 

Bourdieu defines social capital as the actual and potential resources 
which are based on ownership of sustainable networks, of (institutionalized) 
relationships, and mutual respect (cf. Bourdieu 1983). He analyzed the 
relation of social capital and economical, symbolic, and cultural capital and 
describes social capital as the (individual and social) reputation which is 



needed to enter the “good society” and the political sphere. In this 
perspective social capital is a mechanism of political inclusion/exclusion.  

To adapt the concept for collaboration processes in companies, Cohen 
and Prusak conclude: “Social capital consists of the stock of active 
connections among people: the trust, mutual understanding, and shared 
values and behavior that bind the members of human networks and 
communities and make cooperative action possible. (...) Its characteristic 
elements and indicators include high levels of trust, robust personal 
networks and vibrant communities, shared understandings, and a sense of 
equitable participation in a joint enterprise - all things that draw individuals 
together into a group” (Cohen and Prusak 2001: 4). The authors refer to the 
concept of social capital mainly to analyze and support information and 
knowledge management within companies, departments, and working 
groups. 

Concerning processes of gaining and fostering social capital, the 
approach assumes that it is accumulating when it is used (productively), 
otherwise it is decreasing. In this sense social capital tends to be self-
reinforcing and cumulative. People gain connections and trust by successful 
cooperations, and these achievements of networks and trust support good 
cooperation in the future. To gain and foster social capital, Cohen and 
Prusak suggest the following (organizational) investments in trust building 
processes: According to their suggestions, social capital can be gained (1) 
by being trustworthy, (2) by being open and encouraging openness, (3) by 
trusting others (ibid.: 45f). 

In the case of Iranian NGO networks which mainly cannot be 
characterized by traditional organizational structures or by a common 
practice which has been established for a long time, we therefore assume 
that social capital and mutual trust are very basic concepts for the 
community building process. 

4 The Project Iranian NGO Community System 
In 2002 the “International Institute for Socio-Informatics” (IISI) concluded 
a contract with the Department for International Cooperation of the German 
foundation “Friedrich-Ebert-Stiftung” on a research and development 
project which aims at the support of community building and networking of 



Iranian NGOs. The Friedrich-Ebert-Foundation (FEF) was founded in 1925 
as a political legacy of Germany's first democratically elected president, 
Friedrich Ebert. It is committed to the ideas and basic values of social 
democracy and aims at political and social education in the spirit of 
democracy and pluralism, and at contributing to international understanding 
and cooperation. According to its mission, the FEF sees its activities in 
developing countries “as a contribution to: 

• promoting peace and understanding between peoples and inside the 
partner countries,  

• supporting the democratisation of the state and society and 
strengthening the civil society, 

• improving general political, economic and social conditions,  
• reinforcing free trade unions, 
• developing independent media structures,  
• facilitating regional and worldwide cooperation between states and 

different interest groups and  
• gaining recognition for human rights” 

(http://www.fes.de/intro_en.html). 
In defining the Iranian civil society, we refer to the understanding of the 

Iranian NGOs themselves (Namazi 2000) (without any further 
categorization). That means urban and rural NGOs are included as well as 
grassroots movements and institutionalized organizations or “new” NGOs 
and traditional community based CSOs. Although we cooperate very closely 
with “new” or modern NGOs, no Iranian NGOs should be excluded. 

On the other hand, to cope with the described risks of cooptation and 
corporatism, we are focusing exclusively on the requirements of Non-
Governmental Organizations not on their relationship to Governmental 
institutions. This exclusion of Governmental actors (esp. from the 
cooperation system) should improve mechanisms of identity building and 
foster the building of trust within the Iranian NGO network. This does not 
mean that we avoid the dialogue with Iranian Governmental organizations 
but to create a space of exclusive internal interaction within the community 
first. Moreover we will have to treat all organizations as equals, 
disregarding their organizational structure or their degree of 
institutionalization. This is due to the intention not to exclude any NGO 
from communication and cooperation. 



Furthermore, besides the national NGO networking we will have to take 
international networking and cooperation into account, to overcome political 
isolation and to enable adequate responds of Iranian NGOs to global causes 
and problems. According to the presented assumptions, to strengthen the 
Iranian civil society is a contribution to the ongoing process of transition in 
Iran. 

The Iranian NGO Community project has been developed on the basis of 
a situation analysis of Iranian civil society which was conducted by 
scientists of the Hamyaran NGO Resource Center in Teheran and a pre-
study carried out by IISI which aimed at the analysis of the specific 
requirements of Iranian NGOs. This requirements analysis has been realized 
in spring 2002 by a detailed questionnaire which was answered by Iranian 
scientists and NGO experts. This questionnaire includes questions on the 
number and type of Iranian NGOs involved, the ICT infrastructure and 
internet connectivity, computer and language skills, requirements 
concerning technical support and trainings, state of the art of socio-
organizational networking, constraints and limitations concerning the 
process. Based on this requirement analysis, the project plan has been set 
up. 

Within the year 2002, IISI provided the cooperation platform “Basic 
Support for Cooperative Work (BSCW)” to Iranian NGOs in order to 
support their networking process by technical means. The BSCW System 
was developed by the Fraunhofer FIT (cf. Bentley et al. 1997). IISI 
organized the introduction of BSCW to the Iranian NGO network, consulted 
an integrated process of Organization and Technology Development (OTD; 
cf. Wulf and Rohde 1995) referring to the Iranian NGO Community System, 
and realized a train-the-trainer programme for members of Iranian NGOs, 
which did not focus only on technical trainings but was directed to 
community building, cooperation trainings, and project development also. 

This project started in March 2002 and ended with a delegation visit of 
leading Iranian NGO members and civil society experts in Germany in 
December 2002. 

4.1 Project Approach 

As it was mentioned above, the project “Iranian NGO Community System” 
(NGO-CS) followed an approach of Integrated Organization and 



Technology Development (OTD), in which socio-organizational and 
technological networking is looked upon as interdependent and combined in 
a participatory process (cf. Wulf and Rohde 1995). 

The process of socio-organizational networking of Iranian NGOs was 
already running several years before the project started. Thus, the planning 
of the Iranian NGO-CS did not start in a social or organizational vacuum but 
had to cope with the requirements which had been formulated before during 
the ongoing organizational NGO networking. To support the Iranian NGO 
networking by technical means, the introduction of BSCW and the 
participatory design of the NGO-CS had to be embedded in the longer 
lasting networking process. Additionally, the effects of the NGO-CS and its 
usage for the socio-organizational process had to be evaluated and cycles of 
technological (re-) design and management of organizational 
change/development had to be provided. 

According to these preconditions, the following strategy for the project 
was chosen:  

Requirement analysis: Based on process documents written by the 
Iranian NGOs and a pre-study in which Iranian NGO experts were involved, 
the requirements of the Iranian civil society organizations concerning the 
technological support were analysed. 

System introduction: In a first expert visit in Teheran the technical 
platform BSCW was introduced to a group of leading Iranian NGO 
members. 

System design: Together with Iranian NGO practitioners a structure of 
the Iran NGO-CS was developed, BSCW was adapted to the NGOs’ needs, 
and first content was loaded up to the system (cf. chapter 4.3.3). This system 
should be aimed at the support of the already running and ongoing socio-
organizational process of NGO networking. Thus, a computer induced 
process of organizational development was not intended. Instead the 
introduction of the technical system should have a catalyst effect on an 
already ongoing process. A special focus was to bring together people and 
organizations in the different Iranian provinces regardless of time and 
location.  

Qualification measures and trainings: In several training measures 
Iranian NGO members were trained to use the system and to train other 
Iranian civil society practitioners by themselves (cf. chapter 4.3.1). 



Additional measures were taken to strengthen social capital and 
communities of practice (cf. chapter 4.3.6). 

Socio-organizational interventions: In several meetings and workshops 
the establishment of a common practice was supported by initializing 
collaborative projects. Therefore, tools for proposal writing and for project 
management were offered (cf. chapter 4.3.6). Furthermore, adequate 
methods had to be used to foster trust building and social capital within the 
Iranian NGO network. According to the theoretical approaches presented 
above, the basic presumption is that the participatory development and the 
common work in collaborative projects should support trust building within 
the Iranian NGOs, strengthen the network relationships, and therefore foster 
social capital. Furthermore, these shared experiences with collaborative 
tasks should enable the establishment of a common practice as a vital 
characteristic of the new Iranian NGO CoP.  

Evaluation and redesign: Each measure and intervention was evaluated 
with questionnaires and expert interviews. Furthermore, the system’s usage 
was evaluated by means of anonymous log files. During two follow-up 
visits in Iran, additional trainings and workshop meetings have been 
conducted and the system was redesigned for further use. These two visits 
have been planned due to the cyclic approach of the project. Moreover, in 
the second and third visit the process was broadened and thus trainings and 
workshops in Iranian provinces outside Teheran were conducted. 

International networking: In addition was decided to support the 
international networking of Iranian NGOs by fostering international 
exchange of experiences, mutual visits, and common research projects. This 
additional focus on international networking is due to the far reaching 
political isolation of the Iranian state and civil society which should be 
overcome in the future. Especially if the global character of many problem 
causes e.g. related to environmental pollution or development problems is 
taken into account, this international NGO networking is necessary. 

At the beginning of the project, it was planned that in the long run a total 
of about 500 NGOs with around 25.000 members in all Iranian provinces 
should be able to benefit from the project’s outcome by accessing the 
system, being trained, and getting involved in the ongoing (re-) design 
process. Therefore, the project (whose financial support by FEF was limited 
to 8 months in a first phase) focused on an approach of sustainable 
development and consulting, that means Iranian NGO practitioners had to 



take ownership of the process themselves (after the project’s end). This 
participatory approach is based on the belief that the Iranian NGO members 
are the real experts of their own NGO networking. 

Thus, the project has been set up in a very close cooperation with Iranian 
partners, the Hamyaran NGO Resource Center and (little later) the newly 
founded Iranian Civil Society Organizations Resource Center (ICSORC), 
both located in Teheran. 

According to the presented approach, during the first stage of the project 
IISI provided expertise for the development of the networked cooperation 
between Iranian networks of women NGOs, health NGOs, school building 
philanthropists, youth NGOs, and environmental NGOs. Most of these 
cooperation partners were one-issue networks or umbrella organizations. 
Thus, the project was directed towards a “networking of networks”.  

First, a defined group of facilitators within the NGO network was 
enabled to (tele-) cooperate with each other via the NGO-CS. During the 
next step these facilitators had to be trained in order to work as trainers 
themselves for their colleagues and other NGO members. 

Furthermore, the trainers conducted workshops in which Iranian NGO 
members were trained in the theoretical basics of the development of socio-
organizational structures which enable project development, expertise 
sharing (cf. Ackerman et al. 2002), and community learning. 

4.2 Technical Support 

According to the results of the pre-study concerning the requirements of 
Iranian NGOs which was conducted in spring 2002 by IISI, one central 
demand of Iranian NGO practitioners was the technological support for the 
dissemination of information. Iranian experts expressed their need for an 
enabeling technology for cooperation projects and the exchange of relevant 
data. The desired technology had to be very easy to use even with old 
computer systems and low data transfer speed. Furthermore, the system 
should be accessible for Iranian NGO members only for internal 
communication and collaboration. Based on these requirements, it was 
decided to use the BSCW System (cf. Appelt 1999) as the basis for the 
Iranian NGO community system. 

BSCW is a web-based groupware system with extensive functionality to 
support cooperation. So one only needs an internet account to access the 



system with any usual web-browser. No installation of additional software is 
needed (cf. Bentley et al. 1997, Koch and Appelt 1998, Appelt 1999). In 
2000 the system was used by more than 80,000 users worldwide; in March 
2003 there are counted more than 100,000 users.  

The use of BSCW is free of charge for not-for-profit purposes and 
scientific research projects at universities. Each user of the system gets 10 
MB Webspace for free. Only if there were specific requirements for server 
hosting and system administration (security aspects, system performance, 
asf.) in Iran, it would be necessary to buy a server licence. For the Iranian 
NGO-CS it was very important that the system is provided free of charge 
and that it can be used with any internet-enabled computer. BSCW avoids 
advanced graphical features. Thus, even with low data transfer speed (58 
kb/sec) the performance of the system is quite comfortable. 

In the project the BSCW System was used for the development of 
structures for networked communication and the dissemination of national 
and international information among the Iranian NGO community. On the 
technical basis of this BSCW System and with help of the IISI experts, the 
Iranian users set up a NGO community system (NGO-CS). The NGO-CS 
requires internet connectivity and provides workspaces for different kinds of 
working groups, NGO-networks, topics/issues etc., which are to be set up by 
the users themselves. That means, IISI supported a process of participatory 
design in which members of Iranian NGOs defined their own spaces and 
activities, selected the members addressed, defined groups, invited new 
members, sent group-mails, and started discussions on topics chosen by 
themselves.  

Furthermore, the system supports them by a version-management-system 
for co-authoring, by features that allow storing and exchanging of most of 
usual document types, and by the possibility to set links to external web 
sites. The system provides a lot of awareness features to inform about 
activities and events within the NGO-CS (cf. Figure 1). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Snapshot of the Iranian NGO Community System 

4.3 Measures and Achievements of the Project 

In May, July, and October/November 2002 two IISI experts visited different 
Iranian provinces three times. During these expert visits several consulting 
services have been provided to Iranian NGOs. According to the project’s 
approach and the goals, a number of meetings, trainings, and workshops for 
Iranian NGO members have been conducted.  

The cooperation platform BSCW was introduced and the structure of an 
Iranian NGO community system was designed. This NGO-CS was set up as 
a closed system exclusively for invited members of Iranian NGO. This 
restrictive access policy was chosen by the Iranian NGO members due to 
the mentioned risk of cooptation by Governmental organizations and the 
risk of corporatism concerning international NGOs (cf. chapter 3.1). In May 
2003 about 195 members of different Iranian NGOs are registered in the 
system.  



All trainings and interventions were based on the theoretical approach of 
the project and accord to the assumptions which have been introduced 
above. Several design and redesign cycles have been planned, participation 
and sustainability have been supported, and continuous evaluation measures 
have been conducted. The following sections describe the different 
measures of the project in more detail. 

4.3.1 Train the Trainer Measures 

16 Iranian NGO members were trained as trainers for the BSCW system in 
Teheran, another 14 NGO members in Urumieh in the province West-
Azarbeijan, 20 persons in Shiraz and another 18 participants in Esfahan. 
Most of the participants had basic English language and computer skills. 
More than one third of the participants have been women of all ages (cf. 
Figure 2).  

The trainings measures were conducted in English, some parts have been 
supported by English-Farsi interpreters. Each training course lasted two full 
days, containing six trainings sessions on BSCW, six practical exercises in 
small groups with internet access, and discussions on (tele-) cooperation and 
computer-mediated communication.  

Furthermore, there have been provided theoretical basics and scientific 
findings on collaborative computing, and in a reflection phase needs for 
adaptation and tailoring of the system and specific requirements for the 
system design were elaborated. 

4.3.2 Support for Self-Learners and Self-Organized Trainings 

By translation of the training materials (mainly power point slides and 
commented snap shots of the system’s functions) into Farsi language, self-
learners are supported (cf. Figure 3). These self-learning materials can be 
downloaded from the system. Additionally several tools for planning, 
organizing and conducting training measures are provided to enable 
participants to realize self-organized training courses. Different institutions 
in Teheran started to provide these training measures in autumn of 2002. 



  

Figure 2. Training participants in Urumieh Figure 3. BSCW training slides,  
translated in Farsi 

4.3.3 Design Workshops 

By means of several workshops, the Iranian NGO-CS structure was 
developed, strategy and culture for the usage of the community system were 
discussed, the process of tailoring was started, and tasks for the system 
design could be defined. Furthermore, specific problems of internet 
connectivity of (mainly) provincial NGOs were addressed, and the crucial 
aspects of the ongoing community building process amongst Iranian NGOs 
could be identified and reflected.  

4.3.4 Facilitators and Working Group 

During the second and the third expert visit there have been conducted 
advanced training courses and follow-up trainings for the 16 participants of 
the first basic training, an Iranian working group (consisting of 3 NGO 
network managers) for the coordination of the process was set up in 
Teheran, and 15 facilitators were established. In the provinces a reasonable 
number of trained trainers are prepared to take over this role as facilitators.  

Working group and facilitators have been established to promote and 
coordinate a sustainable and self-organized development process after the 
project’s end. Both groups are no “closed shop” that means that new 
member can join the groups and work as coordinators or facilitators of the 
community building themselves in the future. 



4.3.5 Code of Ethics 

Together with the facilitators and the Teheran working group a proposal for 
a “Code of Ethic” concerning the Iranian NGO CS was worked out and 
published in the system for discussion. This Code of Ethic deals with  

• criteria for membership,  
• the non-hierarchical system’s structure,  
• the participatory introduction and adaptation process,  
• the content structure,  
• some rules for information and document management,  
• roles and access rights,  
• privacy matters,  
• and some cultural aspects of cooperation and trust. 

This Code of Ethics was developed as a “living document” which should 
be discussed on and modified if necessary. According to the OTD approach 
(Wulf and Rohde 1995), the project combined the participatory system 
development with socio-organizational development processes. The 
mediated discussion and negotiations on the Code of Ethics concerning the 
community system’s usage are an example for this integration of 
technological and organizational matters. 

Especially the statements concerning the criteria for membership and the 
system’s structure as well as the rules for information management, access 
rights, and privacy have been established to support the building of trust 
within the electronic community by technical means. According to the 
assumptions of the social capital approach (Bourdieu 1983, Coleman 1988, 
Putnam 1993, Cohen and Prusak 2000), we focused on the creation of far 
reaching transparency and binding commitments concerning the usage of 
the system. Some transparency mechanisms are offered by the system’s 
awareness functionality. Furthermore the members should offer some 
personal information about the NGO they belong to, their profession, 
voluntary engagement, and work. Additionally some structured context 
information about uploaded documents should be given by the author (type 
of document, file size etc.). Well-known netiquette standards are integrated 
in the code of ethics. Furthermore there are several rules concerning morally 
and politically incorrect postings, personal attacks and insults, and the 
deletion of documents. The transparency as well as the commitments which 
have been agreed on by the community members should contribute to the 



building of trust/trustworthiness and social capital within the Iranian NGO 
network. 

The discussion on this Code of Ethics within the system means a process 
of negotiation between the community members concerning the common 
practice of system usage. Thus, it should support the process of establishing 
a community of practice (Lave and Wenger 1991). 

4.3.6 Facilitating joint projects and a common practice  

During the expert visits tools for project proposals, project planning and 
documentation were provided to Iranian NGO members, project 
development workshops have been conducted, comprehensive cooperation 
projects for the Iranian NGO community have been planned, and several 
practical projects were brought on their way. In our workshops most 
participants complained about the lack of experiences with a “culture of 
cooperation” in Iran (cf. Namazi 2000). To support such cultural 
experiences and to foster the building of “social capital” (cf. Putnam 2000, 
Cohen and Prusak 2001), several cooperation projects were planned to 
establish “communities of practice” (Lave and Wenger 1991, Wenger 
1998).  

These projects have been planned during the workshops using the 
provided tools for developing proposals and for professional project 
planning. They deal with the production of an Iranian NGO database, the 
publication of a newsletter which should be distributed electronically and 
paper based as well, the planning and conducting of training measures, the 
design of a web portal for Iranian NGOs, and the translation of the system’s 
user interface and training materials into Farsi language. In each project it 
was planned that members of different NGOs are working together 
conducting face-to-face meetings as well as using the community system to 
fulfil the project tasks. The mode of division of labour was discussed and 
personal responsibilities have been defined.  

Besides the training of project development and planning activities, tools 
and artefacts for common use have been presented. By establishing these 
shared tools and common enterprises, the basics for the development of 
communities of practice have been worked out together in participatory 
practical trainings. 



Within these “communities of practice” social construction of meaning, 
community learning, and collective processes of identification in sense of 
“social identity” (Tajfel 1982) or “collective identity“ (Simon and 
Klandermans 2001) should be enabled and supported. This process of social 
identification seems to be important for the Iranian NGOs which lack of a 
tradition of collaboration and expertise sharing (cf. Namazi 2000). 

4.3.7 NGO Delegation Visit in Germany 

As it was shown in chapter 3, international networking of NGOs is 
necessary to cope with effects of globalization and with the threats of 
tribalism for democracy. According to these assumptions and the 
requirements of the Iranian NGOs, a visit of an Iranian NGO delegation to 
Germany and to the European Commission in Brussels has been organized. 
This visit took place in December 2002. Ten leading members of Iranian 
NGO networks, managers of resource centres, and civil society researchers 
have been participants in this NGO delegation. In Germany and Belgium 
they met with German NGO networkers (mainly of umbrella organizations), 
scientists and civil society experts, politicians, EU consultants, 
representatives of ministry administration, and business people to exchange 
experiences.  

Further meetings in Iran and Germany, scientific exchange, and several 
cooperation projects have been agreed on between the Iranian and European 
experts and have been planned for the year 2003. 

4.3.8 Sustainability of the Process 

According to the cyclic approach of OTD, further steps of organizational 
network development and technological adaptation of the community 
system are necessary in the future. Therefore, together with the working 
group and the facilitators several activities were planned which should be 
coordinated by Iranian NGO members themselves as ‘experts of their own’. 
In the following section the measures are described which have been set up 
to support the sustainability of the process:  

Members of three Iranian NGOs have been delegated for the translation 
of the system’s user interface into Farsi language. The German BSCW 
developers supported this translation. 



A newsletter with information about the project, the community system, 
and the networking process has been established which should be published 
to Iranian NGO networks in Farsi language, electronically as well as paper 
based. The Hamyaran NGO Resource Center in Teheran took responsibility 
for this newsletter. 

There was set up a project to design a website (IRANngoCS.net) as a 
NGO community portal which is accessible for the public and informs about 
the NGO community and the system. This ‘entrance portal’ should allow 
access to the community system only for Iranian NGO members. For the 
future, it is planned to add content for Governmental Organizations, 
potential donors, and international public. 

In cooperation with both resource centres in Teheran, the development of 
a database with information on all Iranian NGOs, their activities, and civil 
society practice in Iran is planned. This Iranian NGO database should be 
accessible for all Iranian NGOs via the Iranian NGO community system. 

During the Iranian delegation visit in Germany and in meetings with 
German scientists, NGO networkers, and politicians, additional strategies 
for the national and international networking of Iranian NGOs have been 
developed. These plannings include mutual visits, common proposals and 
projects, scientific exchange, workshops and conferences on civil society 
topics, and the establishment of international fellowships for female 
scientists. 

5 Evaluation of the Project 
In the following some short-term results for the social capital building will 
be presented. Some results of our project activities are already visible, 
longer-term effects will have to be evaluated at a later moment. 

5.1 Methods 

The project has been evaluated in a variety of different methods: Every 
official meeting, training, and workshop was evaluated by the participants. 
They rated content and performance by means of a structured questionnaire. 
Furthermore, the participants were asked to evaluate the measures in open 
format also suggesting further activities. Additionally, several (semi-



structured) interviews with experts from the Iranian NGO community have 
been conducted. All meetings with Iranian experts, facilitators and the 
working group, workshops, and discussions in trainings sessions have been 
documented in written reports. The documentation of these measures 
(including appendices) contains 275 printed pages in total. Mail 
communication between the Iranian NGO community members and IISI has 
been stored, as well. Furthermore, the activities in the NGO-CS are recorded 
in the log file and the absolute frequencies of accesses are registered 
anonymously (cf. Figure 4). 

The first interventions took place nine months ago. Since the last training 
in October/November 2002 four months have passed. Most of the intended 
effects like trust building or the establishment of a common practice can not 
be expected to show up after this very short time but need additional 
evaluation after a longer period. However, this short evaluation period 
allows to observe first indicators of developments as hints for the further 
process.  

5.2 Usage of the Community System 

Concerning the usage of the Iranian NGO-CS, some data are already 
available: In March 2003 about 210 Iranian NGO practitioners in several 
Iranian provinces are working with the introduced NGO-CS. The activity 
statistics shows first hints that usage of the system is increasing slowly (cf. 
Figure 4). The highest absolute numbers of activities are registered during 
the weeks of BSCW trainings in Iran. This result is not very surprising since 
in each training measure 15 to 20 members participated in practical 
exercises with the system. Outside these training weeks the access rates are 
lower and oscillate weekly between more and less activities in the system. 
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Figure 4. Statistics on the Iranian NGO community system’s usage: absolute number of 
user activities per week; 37 weeks of usage; each column is a week; dark columns are 

training weeks; the 25th (training) week was cut at 700 but counts 1105 activities in total. 

We expect that the number and range of activities will rise, as more NGO 
members in several Iranian provinces are registered in the community 
system and as more specific cooperation projects are established. The 
trainings took place in Teheran and three other Iranian province capitals 
(Urumieh, Shiraz, Esfahan). Therefore, mainly urban NGO members joined 
the courses. These participants have been trained to work as trainers 
themselves to provide additional courses for Iranian NGO members. These 
self-organized trainings should include participants from rural NGOs as 
well. The Iranian working group has agreed on supporting trainings in rural 
regions. In May 2003 the working group provides training materials in Farsi 
language and support for the organization of trainings for rural NGOs. 
Several self-organized trainings of Iranian trainers have already been 
conducted in different provinces of Iran. According to reports of Iranian 
users, other trainings are planned already. Thus, we hope that the number of 
trained and experienced users will rise to a “critical mass” which might be 
needed to foster a regular use and a living exchange in a virtual community. 

At the time being the system is mainly used to upload basic information 
about the work of NGOs and to download training material. Furthermore, 
new members are invited to the system. Concerning collaborative use of the 
system, only few documents related to the management of projects are 
shared, for about six discussions on several topics (e.g. the code of ethics or 
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the Iran NGO CS website) have been started but communication is very 
low. To sum up the observations, the system is barely used for cooperation, 
active exchange, collaborative planning activities, and communicative 
interactions. According to the interviews, some of the registered and trained 
users reported that the management of their NGOs do not support the usage 
of the system. Because the management of some NGOs is not convinced of 
the benefit for the NGOs work, the trained activists are not allowed to use 
NGO-CS during their working hours or to conduct trainings for their 
colleagues. Furthermore, the low rate of interactive activities might be due 
to the above mentioned lack of cooperative culture and experiences in Iran 
and to the fact that most of the planned cooperative projects are not running 
yet but in stage of planning or applying for. 

5.3 Further Promotion 

Nevertheless, besides our Iranian NGO CS workspace structure, there are 
developing several additional workspaces in the BSCW system, e.g. the new 
Iranian Civil Society Resource Center (ICSORC) in Teheran is using the 
community system as a communication and cooperation platform for its 
own internal purposes.  

All materials for trainings, presentations and checklists are provided in 
English and Farsi language for trainers and self-learners. The trainings have 
been rated very positively by the participants in the questionnaire survey. At 
scales of six the participants rated their overall satisfaction with the training 
course quite high. At each scale, the outcome, atmosphere, environment, 
organization, and concept were rated between 5 and 6 (Mean Score). 
However, some of the participants complained about the dominant English 
language in the trainings.  

The expert visits aimed at the sustainability of the networking process of 
Iranian NGOs. The project and our community system have been promoted 
in the Iranian provinces and in the broader public. After the third visit, for 
about 70 NGO members in four Iranian provinces are trained with the 
community system and for conducting own training courses in Farsi 
language. A working group has developed a Code of Ethics as a “living 
document” for the Iranian NGO community (cf. 4.3.5) and coordinates 
different projects for the future which are in stages of project development 
and proposition (cf. 4.3.8). 



5.4 Sustainability and International Networking 

The next steps are aimed at fostering a living culture of cooperation and a 
"community of practice" of Iranian NGO network practitioners. The 
questionnaire evaluation of the training measures and the meetings with 
facilitators and the Teheran working group underlines that there is a 
significant need for further trainings on different issues concerning 
communication and cooperation, project management, fund raising and 
campaining, IT and new media in the Iranian NGO community. 
Additionally Iranian NGOs express their strong need for future cooperation 
with German and international organizations.  

In different questionnaires as well as in interviews training participants 
stressed that the physical meetings during these social events had positive 
effects on the networking itself. Besides the use of technical systems it 
seems to be very fruitful just to initialize and intensify personal contacts by 
meeting physically. This observation has been made even in provincial 
capitals in which members of different NGOs are working without knowing 
each other personally. In so far the realization of interorganizational 
meetings, trainings, and collaborative projects are a pivotal support for the 
Iranian NGO networking. 

Concerning the international networking, the Iranian delegation visit in 
Germany and at the European Union marked a starting point of cooperation 
between Iranian and German/European NGOs. Several very concrete project 
ideas have been developed. At the time being various proposals are written 
collaboratively by Iranian and German NGOs. Furthermore, the NGO 
members agreed on mutual follow-up visits in the near future. According to 
interviews with the Iranian delegation members, the visit has been evaluated 
as very productive and as a platform for further cooperation. 

6 Discussion 
Concerning the networking of Iranian NGOs, a project was described which 
aimed at the support of community building and technical networking.  

With regard to the theoretical presumptions, we have to conclude that 
social capital building as well as the establishment of communities of 
practice within the Iranian NGO network are at their starting point but 



significant results are still missing. Both processes – trust building and 
social identification with a shared enterprise and common practice – need 
more time than half a year to show results. As Wenger (1998: 45) states 
“These practices are thus the property of a kind of community created over 
time by the sustained pursuit of a shared enterprise”. It can be expected that 
social trust and common practice need a longer period of shared experiences 
to establish stable relationships. Furthermore, the measurement of effects of 
social processes is a methodological problem: Which criteria should be 
measured to evaluate social capital or social practice? An appropriate 
evaluation of trust, social capital, and identification with a common practice 
therefore should integrate qualitative and quantitative methods investigating 
communication and cooperation over a longer period.  

In our case study the trainings and workshops have been evaluated as 
networking events fostering the social capital within the community. 
Furthermore, the individual ratings of the measures in the questionnaires 
have been very positive. Both results could be due to the attractivity which 
foreign experts might have for Iranians which have been isolated 
internationally for a long time. Additionally, a free computer system which 
was introduced and the provided computer trainings might have caused 
positive ratings. Especially for NGO practitioners who are volunteering in 
civil society activities, these offers and trainings mean a personal benefit. 

On the other hand the rate of activities in the community system is not 
very high, especially related to the number of 195 registered members. 
Regarding the establishment of communities of practice, we found first 
indicators of a shared practice in several joint projects. However, according 
to the online activities in May 2003 the common practice in the established 
projects is not very pronounced. This might be due to the reported lack of 
cooperative culture in Iran (cf. Namazi 2000). Contrary to the traditional 
community based charity organizations, the “new” Iranian NGO movement 
has not developed a tradition of collaboration and teamwork. Additionally, 
the establishment of mutual trust and trustworthiness will be more 
complicate and difficult in a society which faces violation of human rights 
by a restrictive regime.  

Last but not least, the establishment of a common practice, the 
negotiation of meaning, social identification and the building of trust and 
social capital are not processes which can be manipulated directly by 
treatments in trainings. The successful establishment of social capital and 



communities of practice are based mainly on (personal and collective) 
experiences, shared history, and common activities. Thus, the presented 
project could provide only a socio-technical infrastructure to enable these 
social processes and create supporting conditions. In the future a more 
intensively used community system may support these social processes by 
technical means. 

One shortcoming of the presented study is that only short-term effects 
could have been evaluated. Due to the fact that the last socio-technical 
interventions took place only some months ago, middle- and long-term 
effects could not show up. Therefore, a re-evaluation of the projects 
achievements is planned for the second half of 2003. 

Concerning the processes of community building and establishing a 
common cooperative culture and a shared practice, we hope that the socio-
organizational interventions will show middle- and long-term effects. The 
ongoing development of a vital civil society in Iran can play an important 
role in democratic transition. Furthermore the establishment of stable and 
sustainable transnational cooperation should be an important contribution to 
overcome the international isolation of the Iranian civil society. This 
international cooperation of civil societies is even the more important since 
official political relations are getting problematic in times of the Iraq war 
and public classifications of Iran as a part of an “axis of evil”. 

7 Conclusion 
The paper presents experiences which were made in a project fostering the 
networking process of Iranian civil society organizations (CSOs). To 
support this process by technical means, a NGO community system was 
introduced and an Iranian NGO e-community was brought on its way. 

According to the (short-term) effects which are evaluated in this chapter, 
the trainings measures, official meetings, and workshops have supported the 
socio-organizational networking of Iranian NGOs. The evaluation 
questionnaires and interviews showed that communication and interaction in 
physical meetings have been evaluated as positive improvements for the 
social networking. The introduction of the technical community system and 
the related training courses have been rated very high by the participants but 
a quantitative evaluation of the user activities in the system shows that it 



does not play a very important role in this networking at the time being. The 
main results of the project can be seen in the social effects which brought 
together Iranian NGO activists in different trainings and workshops. 
Technical support by the community system played a role as an attractor for 
the participation in these meetings, the exchange of experiences, and 
common project development. Nevertheless, the ongoing processes of 
participatory system introduction and of system development as well as the 
self-organized trainings mark starting points for further socio-organizational 
and technical networking among Iranian NGOs. 

It has to be noticed that the community building project has mainly 
reached urban NGOs and their members in Teheran and the provincial 
capitals. Participants of the trainings in these cities and urban regions got 
adequate language and computer skills to take part in the measures. Further 
activities are necessary to integrate NGO networks and members from the 
rural regions and provinces in Iran. Therefore, Farsi translations of all 
training materials, the system’s user interface, and the realization of self-
organized trainings were set up. 

Besides this national NGO networking, the project aims at the support of 
international cooperation of Iranian NGOs as well. In several meetings 
Iranian delegates exchanged experiences with German NGO practitioners 
and experts, with politicians and civil society researchers. The delegation 
visit marks a starting point for cooperation and international relationships 
between Iranian and German CSOs.  

To guarantee a sustainable process of building an e-community, a living 
culture of cooperation and a "community of practice" of Iranian NGOs are 
needed. The future success of the system is dependent on the engagement 
and the activities of Iranian facilitators and supporters of the networking 
process. 

Acknowledgements 
The author would like to thank the German foundation Friedrich-Ebert-Stiftung (Dept. for 
International Cooperation – namely Dr. Andrä Gärber), which was funding the Iranian 
NGO community project. Furthermore the project would not have been possible without 
the scientific work of Mrs. Meryem Atam and the engaged cooperation of the Iranian 
partners, especially Mrs. Hedieh Azad and Mr. Baquer Namazi from Hamyaran NGO 
Resource Center and Dr. Shorab Razzaghi from ICSORC in Teheran. Furthermore, Dr. 



Volker Wulf made some very valuable comments on a former version of this paper. The 
BSCW developers at the Fraunhofer FIT – namely Elke Hinrichs and Dr. Wolfgang Appelt 
- have been very helpful concerning the adaptation of the system. 

References 
Ackerman, M., Pipek, V., and Wulf, V. (eds.) 2002: Sharing Expertise – 

Beyond Knowledge Management. The MIT Press, Cambridge/ London. 
Anheier, H., Glasius, M., and Kaldor, M. (eds.) 2001: Global Civil Society 

2001. Oxford University Press. 
Appelt, W. 1999: WWW Based Collaboration with the BSCW System. In: 

Proceedings of SOFSEM 99, Springer Lecture Notes in Computer 
Science 1725, pp. 66-78. 

Barber, B.R. 1996: Jihad vs. McWorld. How Globalism and Tribalism are 
Re-shaping the World. Ballantine Books. 

Bentley, R. et al. 1997: Basic Support for Cooperative Work on the World 
Wide Web. In: International Journal of Human Computer Studies 46 
(6): Special Issue on Novel Applications of the WWW, Academic 
Press, Cambridge, pp. 827-846. 

Boehm, B. W. 1976: Software Engineering. In: IEEE Transactions on 
Computers, C-25, 12, pp. 1216 - 1241 

Bourdieu, P. 1983 Forms of capital. In: Richards, J. C. ed.: Handbook of 
theory and research for the sociology of education, New York, 
Greenwood Press. 

Cohen, D. and Prusak, L. 2001: In good company – How social capital 
makes organizations work. Harvard Business School Press, Boston. 

Coleman, J. C. 1988: Social capital in the creation of human capital. 
American Journal of Sociology 94: 95-120.  

Davidow, W.H. and Malone, M.S. 1993: The Virtual Corporation: 
Structuring and Revitalizing the Corporation for the 21st Century. 
Harper Business. 

Emery, F.E. and Trist, E.L. 1960: Socio-Technical Systems. In: Management 
Sciences, Models and Techniques, vol. 2. London. 

Etzioni, A. 1993: The Spirit of Community - Rights, Responsibilities, and the 
Communitarian Agenda. New York. 



Floyd, Ch., Reisin, F.-M., and Schmidt, G. 1989: STEPS to software 
development with users. In: Ghezzi, C.; McDermid, J.A. (eds.): 
ESEC'89 - 2nd European Software Engineering Conference, University 
of Warwick, Coventry. Lecture Notes in Computer Science No. 387, 
Heidelberg: Springer, pp. 48 – 64. 

Food and Agriculture Organization (FAO) of the United Nations NGOs: 
Definition of NGOs, http://ngls.tad.ch/english/pubs/hb/hb4.html. 

Fowler, A. 1992: Building Partnerships between Northern and Southern 
Development. NGOs - Issues for the Nineties. In: Development, 1, 16-
23. 

Friedrich-Ebert-Foundation: Mission, http://www.fes.de/intro_en.html. 
French, W.L. and Bell, C. H. 1990: Organisationsentwicklung, 3rd ed., 

UTB, Bern et al. (german translation of: French, W.L.; Bell, C. H. 
1973: Organization Development, Englewood Cliffs) 

Fukuyama, F. 1995 Trust: The Social Virtues and the Creation of 
Prosperity. Hamish Hamilton, London. 

Fukuyama, F. 2000: Great Disruption. Human Nature and the 
Reconstruction of Social Order. Simon & Schuster, New York. 

Hamyaran NGO Resource Center 2001: Mashad Meeting (Busher+4: 
Challenges and Approaches). Final Report. Hamyaran Center, Teheran. 

Hellmann, K.-U. 2002: Systemvertrauen und Sozialkapital im Vergleich. In: 
AK „Soziale Bewegungen“ der DVPW et al. 2002: Demokratie und 
Sozialkapital – Die Rolle zivilgesellschaftlicher Akteure, WZB papers, 
Berlin. 

Huntington, S.P. 1998: The Clash of Civilizations and the Remaking of 
World Order. Simon & Schuster, New York. 

Koch, T. and Appelt, W. 1998: Beyond Web Technology - Lessons Learnt 
from BSCW. In: Proceedings of IEEE WET ICE Workshop 98, 
Stanford University. 

Lave, J. and Wenger, E. 1991: Situated learning – Legitimate peripheral 
participation. Cambridge University Press.  

Lauth, H.-J. and Merkel, W. 1997: Zivilgesellschaft und Transformation – 
Ein Diskussionsbeitrag in revisionistischer Absicht. In: 
Forschungsjournal Neue Soziale Bewegungen, Jg.9, Heft 2, Opladen, 
Westdeutscher Verlag, 12-34. 

Mambrey, P., Pipek, V., Rohde, M. (2003, Hrsg.). Wissen und Lernen in 
Virtuellen Organisationen. Heidelberg: Physica-Verlag.  

Namazi, B. 2000: Iranian NGOs: Situation Analysis. Hamyaran Center, 
Teheran. 



Nohria, N., Berkley, J.D. 1994: The Virtual Organisation: Bureaucracy, 
Technology, and the Implosion of Control. In: Hekscher, C., 
Donnellon, A. (Eds.): The Post-Bureaucratic Organisation: New 
Perspectives in Organisational Change. Thousand Oaks, Sage, 
California, USA, 108–128 

Pieper, R. 1988: Diskursive Organisationsentwicklung. de Gruyter, Berlin et 
al.  

Putnam, R.D. 1993: Making Democracy Work. Civil Traditions in Modern 
Italy. Princeton University Press. 

Putnam, R.D. 2000: Bowling alone, The collapse and revival of american 
community. Simon & Schuster, New York  

Rohde, M. and Wulf, V. 1995: Introducing a Telecooperative CAD-System - 
The Concept of Integrated Organization and Technology Development. 
In: Preceedings of the HCI International '95, 6th International 
Conference on Human-Computer Interaction in Yokohama, Elsevier 
Science Publishers, Amsterdam, 787-792. 

Rohde, M., Rittenbruch, M., Wulf, V. 2001: Auf dem Weg zur virtuellen 
Organisation – Fallstudien, Problembeschreibungen, Lösungskonzepte. 
Heidelberg: Physica-Verlag. 

Rohde, M. and Klein, A. 1996: Soziale Bewegungen und Nicht-
Regierungsorganisationen. In: Forschungsjournal Neue Soziale 
Bewegungen, Jg.9, Heft 2, Opladen, Westdeutscher Verlag, 3-14. 

Rohde, M. and Klein, A. 1997: Transformation der Zivilgesellschaft. In: 
Forschungsjournal Neue Soziale Bewegungen, Jg.10, Heft 1, Opladen, 
Westdeutscher Verlag, 3-11. 

Ropohl, G. 1999: Philosophy of Socio-Technical Systems. In: Technè. 
Journal of the Society for Philosophy and Technology, Vol 4, No 3, 
http://scholar.lib.vt.edu/ejournals/SPT/v4_n3pdf/ROPOHL.PDF 

Roth, R. 2003: Die dunklen Seiten der Zivilgesellschaft – Grenzen einer 
zivilgesellschaftlichen Fundierung von Demokratie In: Konturen der 
Zivilgesellschaft – Zur Profilierung eines Begriffs. Forschungsjournal 
Neue Soziale Bewegungen, Jg.16, Heft 2, Stuttgart, Lucius & Lucius. 

Simon, B. and Klandermans B. 2001: Politicized Collective Identity. A 
Social Psychological Analysis. In: American Psychologist, Vol. 56, No. 
4, pp. 319-331.  

Strausak, N. 1998: Resumée of VoTalk. In: Sieber, P., Griese, J. (Hrsg.): 
Organisational Virtualness, Proceedings of the VoNet-Workshop. 
Simowa-Verlag, Bern, 9–24 



Tajfel, H. 1978: Differentiation between social groups. Studies in the social 
psychology of intergroup relations. London-New York-San Francisco: 
Academic Press. 

Tajfel, H. 1982: Social identity and intergroup relations. Cambridge: 
Cambridge University Press. 

Travica, B. 1997: The Design of the Virtual Organisation: A Research 
Mode. In: Proceedings of the Association for Information Systems ’97, 
Americas Conference, Indianapolis. 
http://hsb.baylor.edu/ramsower/ais.ac.97/papers/ travica.htm 

Turner, J. C., Hogg, M. A., Oakes, P. J., Reicher, S. D., Wetherell, M. S. 
(1987). Rediscovering the social group. A self-categorization theory. 
Oxford: Blackwell, 42-67. 

UNDP: Statistics on Iranian Society, http://www.undp.org/hdr2001/ 
indicator/cty_f_IRN.html. 

Wulf, V. and Rohde M. 1995: Towards an Integrated Organization and 
Technology Development. In: Olson, Gary M.; Shuon, Sue (eds.): 
Designing Interactive Systems: Processes, Practices, Methods, and 
Techniques. Association of Computing Machinery, acm-publications, 
New York, 55-65. 

Wulf, V. et al. 1999: Improving Inter-Organizational Processes with 
Integrated Organization and Technology Development. In: J.UCS - 
Journal of Universal Computer Science, Vol. 5, No. 6, 1999, pp. 339 – 
365. 

Wenger, E. 1998: Communities of Practice. Learning, Meaning, and 
Identity. Cambridge University Press. 

 



Rohde, Markus; Reinecke, Leonard; Pape, Bernd; Janneck, Monique (2004): Community-building with Web-
Based Systems – Investigating a Hybrid Community of Students, In: International Journal on Computer Supported 
Cooperative Work (JCSCW), 13, 471-499. 

Community-building with Web-Based 
Systems –  
Investigating a Hybrid Community of 
Students∗ 
MARKUS ROHDE1, LEONARD REINECKE2, BERND PAPE3, 
MONIQUE JANNECK4 
1International Institute for Socio-Informatics, Dorotheenstr. 76, 53111 Bonn 
(rohde@iisi.de); 2, 3, 4 University of Hamburg, Department of Informatics, Vogt-Kölln-Str. 
30, 22527 Hamburg (2Leonard.Reinecke@public.uni-hamburg.de, 3pape@informatik.uni-
hamburg.de, 4monique.janneck@informatik.uni-hamburg.de) 

Abstract. This paper examines WiInf-Central, the ‘virtual homeplace’ of a student 
community (on Information Systems) at the University of Hamburg, and focuses on 
processes of social identity and community-building. Drawing on social-identity theory and 
communities of practice as our theoretical basis, we illustrate that the processes of identity-
building and positive in-group evaluation triggered by WiInf-Central serve as a means for 
students of Information Systems to assert themselves against faculty members and students 
of other disciplines. While our study reveals strong mechanisms of social exclusion, 
inclusion mechanisms have to be assessed in a more differentiated way. In particular, our 
study shows the emergence of several ‘subgroups’, which appear largely closed to other 
community members. We ascribe this to both the self-organized and the hybrid – half 
virtual, half real – nature of the community based on WiInf-Central. 

Keywords: CommSy, Communities of Practice (COP), E-Community-Building, hybrid 
and self-organized community of students, qualitative interviews, Social Identity Theory 
(SIT) 

1. Introduction 
As people increasingly engage in online-activities and as research focuses on computer-
supported cooperative work and learning, questions of virtual identity and community-
building need to be addressed (Blanchard and Markus, 2002). On the one hand, the – often 
web-based – software systems provide a means to increase and enhance interaction in 
social aggregations and thus can foster processes of community-building. One the other, 
communication via electronic tools is often viewed as anonymous and impersonal. In 
virtual settings, personal characteristics such as sex, age, appearance, occupation, etc. – 
crucial to face-to-face processes of social categorization and community building (Turner 
et al., 1987) – are often blurred, indiscernible or even deliberately faked (Donath, 1998, 
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2001; Preece, 2000). This contradiction calls for both theoretical and empirical 
consideration. 

In this paper, we present a case study of a community of students of Information 
Systems at the University of Hamburg. We investigate the usage of a web-based platform 
named WiInf-Central for self-organizing this community of students: How does WiInf-
Central contribute to the processes of community-building? And what would the 
community be like without the use of WiInf-Central? In former studies on this community 
(Pape et al., 2002b) we found evidence for the building of a collective identity and the 
establishment of a shared practice within the process of self-organization of the 
community. 

Processes of community-building and group identification have been investigated by 
social psychologists and interpreted in a number of theoretical frameworks. But can those 
theories also be applied to virtual communities and groups who interact and communicate 
via electronic media, such as e-mail and the internet? Our study examines whether the 
classical theory of social identity (Tajfel, 1982) and the newer approach of communities of 
practice (COP) (Lave and Wenger, 1991; Brown and Duguid, 1991) are useful and 
sufficient to describe communities based on computer-supported interactions.  

Our paper is structured as follows: In section 2, we present the case study of a 
community of students on a platform named WiInf-Central. Two series of semi-structured 
interviews were conducted with members of the platform and then analyzed with respect to 
the concepts of social identity theory and communities of practice as our theoretical basis. 
Our theoretical approaches and research design are described in section 3. In section 4, we 
present our empirical findings concerning community-building with WiInf-Central in 
detail. Subsequently, we discuss our results and present our conclusions in conjunction 
with some remarks on the theoretical and practical implications of our findings in sections 
5 and 6. 

2. The case study WiInf-Central 
WiInf-Central is the name of a community system for students of Information Systems at 
the University of Hamburg. The students use this web-based community platform 
originally introduced by themselves to serve as a medium of communication and 
information-sharing. Faculty members are not allowed to use the platform and thus cannot 
be members of the related community. In section 2.1, we will sketch the characteristics of 
the course of study of Information Systems, the community of students in this course and 
the technical platform they use for their communication purposes. In section 2.2 we 
compare and contrast our findings with the literature on virtual communities and on 
learning communities. We characterize the WiInf-Central community as a hybrid 
community of students. 

2.1 Characteristics of WiInf-Central and its context of use 
Information Systems is one of the newest programs at the University of Hamburg. It was 
established in 1998 and is co-sponsored by the departments of Business Administration and 
Informatics. The first students who enrolled were confronted with a number of challenges. 
The formal regulations of the program had not been tested and lacked detailed 
interpretation. Thus students suffered from a high degree of uncertainty. There was also 



 

some struggle among the co-sponsoring faculties for domination of the curriculum, which 
one of our interviewees articulated as follows: 
“I think they do not really understand each other. In the founding process of the course 
they were fighting one another instead of co-operating smoothly." 
And further: 
"I think there is not enough official input from the departments to establish this course of 
study as an intellectual home that students could identify with in a positive way." 
The curriculum does not provide separate course selections for students of Information 
Systems, but schedules them together with students of Business Administration or 
Informatics. In 1998, approximately 600 first-year students were enrolled in Business 
Administration and 300 in Informatics, contrasting with only 50 enrollees in Information 
Systems. Understandably, the latter felt overwhelmed and hampered in organizing their 
studies. 

Therefore in an introductory seminar for first-year students, called ‘orientation unit’, an 
extra emphasis was placed on community-building among the first-year students of 
Information Systems. The students initiated a web-based community system to foster 
communication. After hosting a ‘handmade’ website for about one year, the students 
decided to use an existing groupware system in order to ease active participation in 
communication processes. The software CommSy was chosen because this platform was 
being developed within the Department of Informatics and some of the students had close 
contacts with the software development team.  

CommSy stands for Community System and is a web-based system to support learning 
communities and project groups with so-called project rooms (Janneck and Bleek, 2002; 
Pape et al., 2002a, b). The design of CommSy emphasizes collaboration and cooperative 
work. Each project room provides exclusive access to members of a specific group and can 
be nicknamed to support a common identity (in this case, the nickname is ‘WiInf-Central’). 
News and schedules can be announced via the system. Each participant has a small 
‘homepage’ with his or her name, a picture and contact information. Members may also 
form subgroups to work together on a specific task. Literature and other study material can 
be interchanged via the system. Discussion forums, which may be structured according to 
the respective needs, are available for discourse. All users are presented with the same view 
of a project room. There is no hierarchical structure of users` access rights: Only the creator 
of an item may modify or delete it. Apart from that rule, only the administrators of a project 
room may modify other users’ entries, but in our experience this is seldom practiced. The 
primary responsibility of an administrator is to create a project room and provide access to 
it for group members.  

Figure 1 shows the home page of WiInf-Central and illustrates the functions of the 
software system CommSy as described above. 

Essentially WiInf-Central is organized and maintained by students of Information 
Systems, plus a few research assistants attending the course of study. In addition to 
administrating the system they also actively engage in the acquisition and contribution of 
relevant information for their fellow students over the system. 

 



 

Figure 1: Home page of WiInf-Central 

2.2 WiInf-Central – a Basis for a Hybrid Community of Students 
We characterize the WiInf-Central community as a hybrid community because it relies on 
virtual as well as real-life communication. So far there has been little research on hybrid 
communities. The main focus in literature is on virtual communities in contrast to social 
groups. Therefore, existing definitions of virtual communities describe the WiInf-Central 
community insufficiently. For example, Rheingold’s classical definition, which 
characterizes virtual communities as “[…] social aggregations that emerge from the Net 
when enough people carry on those public discussions long enough, with sufficient human 
feeling, to form webs of personal relationships in cyberspace” (Rheingold 1993, p. 5), does 
not fit the WiInf-Central community since this community did not emerge out of virtual 
communication. In our case an existing social aggregation uses technological support to 
establish a community. 

Studies dealing with the effects of online collaboration on face-to-face interactions in a 
hybrid setting such as WiInf-Central state that virtual communication patterns correspond 
somewhat to real-life communication (Beard and Harper, 2002; Blanchard & Markus 2002; 
Blanchard, 2004; Hummel & Lechner 2002; Preece 2000; Quan-Haase and Wellman, 
2004; Rohde, 2004; Wellman et al., 2001). In our view, the patterns of face-to-face 
communication within the course of study are matched in the use of WiInf-Central. 
Students of the emerging study course in Information Systems, which is organized by the 



 

two well-established departments of Business Administration and Informatics, initially 
lacked a sense of affiliation, identity and community. The use of WiInf-Central with its 
exclusive membership offered a source of identity not provided for otherwise. From this 
viewpoint, the efforts to build stable community limits (by controlling access to WiInf-
Central) can be interpreted as a means to counteract the experiences of anonymity and lack 
of community within the course of study. We therefore hypothesize a strong 
interdependency between virtual and real-life communication within a hybrid community.  

Blanchard and Markus (cf. 2002) investigated the virtual sense of community in the 
“Multiple Sport Newsgroup” (MSN). As in real-life communities, the following 
dimensions are important for the virtual sense of community: mutual recognition among its 
members, informational and socio-emotional support and identification with the 
community. According to Blanchard and Markus, the main difference between real-life and 
virtual sense of community can be described as follows: While members of real-life 
communities regard their community as a whole, in virtual communities the identification 
and recognition of individual members seems to be more important for establishing a sense 
of community. Consequently, relationships among members are of high importance 
because they have to be built and held up actively and explicitly. Related observations in 
respect to WiInf-Central are contradictory: On one hand, communication in WiInf-Central 
seems to be factual rather than emotional. On the other, members of WiInf-Central are able 
to recognize each other without having to make any explicit efforts due to their physical 
collocation. In our view, this contradiction characterizes the hybrid nature of the WiInf-
Central community: Relationships and sense of community among members are 
established on a face-to-face basis and then reproduced in their virtual interactions.  

Our study aims at enhancing prior research on processes of community building in 
online communities both theoretically and empirically. Theoretically, we draw on social 
identity theory (SIT) and the approach of communities of practice (COP). These theoretical 
approaches deal with the emergence of a collective identity and shared practices within a 
community. While COP has been getting more popular in the CSCL-/CSCW literature 
during the last years (cf. Arnold and Smith, 2003; Duguid, 2003; Eales, 2003; Haas et al., 
2003; Orlikowski, 2002; Rohde, 2003, 2004), the SIT approach is largely ignored in ICT-
related research. Empirically, our study highlights processes of community building in 
hybrid settings. We focus on the relation of community building in physical and online 
presence. Furthermore, our study aims at extending the body of research on learning 
communities. 

There are different types of virtual communities in the university context (Harasim, 
2003; Koch 2003; Preece; 2000; Pena-Shaff et al. 2001; Shneiderman, 2002; Swan, 2001), 
i.e. online courses or faculty, student or alumni communities. When comparing student 
communities, the level of their institutionalization needs to be taken into account. Contrary 
to other examples in the literature (Beard and Harper, 2002; Churchill et al., 2001; Cobb et 
al., 2002; Dettling and Schubert, 2002), WiInf-Central solely rests on student interests and 
is completely independent at an institutional level. Furthermore, one has to decide whether 
the platform is mainly used for teacher-student-communication or for communication 
between students. The latter is true for WiInf-Central. The use of WiInf-Central clearly 
exceeds the notion of self-directed learning and a non-directive role of teachers as 
emphasized in pedagogical literature (e.g. Rogers and Freiberg 1994): It was initiated by 
students and is still completely organized and maintained without substantial contributions 



of teachers. The comparison of the WiInf-Central community with (virtual) learning 
communities somewhat resembles its comparison with social groups and virtual 
communities: Since WiInf-Central was not set up according to didactical principles, 
participation in the community, the community development and its institutionalization 
constitute an implicit, yet significant learning process. 

Our study differs from most analyses of distributed or virtual learning environments, 
which are merely focused on online learning and teaching (e.g., Harasim, 2003; Palloff and 
Pratt, 2001; Swan, 2001; Tu and McIsaac, 2002) or on technical platforms for collaborative 
learning (e.g., Churchill et al. 2001; Cobb et al., 2002; Daradoumis and Marques, 2002; 
Klamma et al., 2002; Pena-Shaff et al., 2001). Unlike most of these studies, we investigate 
a partly physically collocated, partly spatially distributed community of students using a 
technical platform more for the coordination and organization of their studies, courses and 
projects rather than for learning purposes themselves. Indeed, like in most of the mentioned 
studies on online-communities and virtual classrooms, “distance matters” (Olson and 
Olson, 2001), but in our case it is a matter only besides physical face-to-face interaction. 
Thus, in our study we have to deal with new forms of coordination and cooperation in 
online learning communities.  

3. Theoretical Approaches and Research Design 
In this paper, we represent the second step of interpreting our empirical investigation of the 
use of WiInf-Central. In our earlier work we identified central characteristics of the WiInf-
Central community as a hybrid community of students, describing the main purposes of the 
community, its limitations and boundaries and the interaction between the software design 
and software use (Pape et al., 2002b). Our findings on the social structures of the 
community, the community boundaries and their reification in the adoption and use of the 
software hinted at strong mechanisms of social exclusion which served as a source of 
collective identity for students, even though the level of actual activity within the 
community was perceived as low and rated quite ambiguously by its members. This led us 
to focus more closely on two aspects of community-building in web-based cooperation 
systems: the conceptualization of collective identity in a group of users and the common 
practices within this group. 

Processes of collective or group identity and outgroup discrimination are described by 
the well-known social psychological approaches of Social Identity Theory, SIT (Tajfel, 
1978, 1982) and Social Categorization (Turner et al., 1987). The establishment of social 
practices within a group is the main concern of the approach of Communities of Practice 
(Brown and Duguid, 1991; Lave and Wenger, 1991; Wenger, 1998). Drawing on these 
theoretical concepts, which are described in detail in the next two sections, our research 
examined whether and how members of the WiInf-Central online community developed a 
collective identity as a pivotal condition for establishing a community of practice. Our 
research questions and design are described in sections 3.3 and 3.4. 

3.1 Social Identity Theory (SIT) 
Social identity and social categorization are social psychological concepts that locate 
identities (even collective ones) within the individual rather than within social groups (like 
sociological approaches are prone to do). Self-categorization theory deals with the 



 

individual self as a repertoire of cognitive representations, which is the basis for self-
definitions and self-interpretations of a person (Turner et al., 1987). These cognitive 
representations are considered as self-categorizations of an individual compared to other 
individuals or groups. Each individual positions him- or herself in social situations and 
contexts with respect to intra-class similarities and inter-class differences.  

According to the social categorization approach, individuals tend to reduce complexity 
of social reality by categorizing themselves and others as members of social groups, i.e. in 
terms of in-group members and out-group members. Social identity of a person therefore 
represents the aspects of an individual self-concept that are derived from membership in 
social groups (Tajfel, 1978, 1982). 

Drawing on Leon Festinger’s view on social comparisons (Festinger, 1954, 1957), SIT 
postulates that individuals tend to evaluate a social group to which they belong – the so-
called in-group – more positively in comparison to out-groups. Henri Tajfel names the 
development and maintenance of a positive self-esteem as the main motivation of 
individuals to join social groups (Tajfel, 1978, 1982). Individuals identify with the positive 
in-group by differentiating themselves from dissimilar (and negative) out-groups. These 
processes of social categorization and social identifications are needed to position the 
personal and social self in a highly differentiated social context. In order to build a positive 
self-esteem it is important that this social identification is always linked to evaluations and 
emotions concerning in- and out-groups. Social identity is a vehicle to bring individuals to 
their ‘place in the world’ (Simon 1999). 

Accordingly, social identification and social categorization are not so much processes 
of social comparisons between individual persons but more between social groups. If 
comparisons between persons take place, they focus on the individual’s membership in in-
groups or out-groups (Tajfel 1982). Membership in a social group can include three 
dimensions: cognition (to know about one’s own or others’ group membership), evaluation 
(a positive/negative evaluation of group membership), and emotion (a good/bad feeling 
resulting from being a group member or being confronted with out-group members). 

Experiments by Henri Tajfel, using the ‘minimal group paradigm’, showed that the 
random segmentation of test persons in two experimental groups can already initiate 
processes of social identification and categorization (e.g. Klee and Kandinski fans). He 
succeeded in eliciting group effects with the described intergroup discrimination (Tajfel, 
1982). Besides this empirical evidence for the relevance of social categorization in social 
contexts, SIT forms the hypothesis that processes of social identification and intergroup 
discrimination depend on the so-called salience of self-categorizations in social situations. 
The concept of salience deals with the conditions influencing the relevance of in-group/out-
group categorizations for self-perception and behavior (Turner et al., 1987; Oakes et al., 
1994).  

Social identity is not stable over time and independent from the situation. Yet, it is 
situated in a social context. Social identification is dependent on the cognitive, evaluative, 
and emotional quality of the fit between personal perception of group membership and 
situative conditions. Thus, a social category is salient if its relative accessibility is high and 
if a fit between stimuli (person and situation) and category (social group) is given.  

According to this last assumption, the process of social categorization of ‘us’ as 
members of an in-group and ‘others’ as members of an out-group becomes more probable 



as more stimuli (attributes of persons and situations) lead to this differentiation. To 
illustrate this concept of salience, we present an example: Usually in everyday situations a 
person might not be very aware of his/her sex/gender as a social category. But if a 
heterosexual couple tries to enter a public swimming pool on Tuesday evening and realizes 
that this is the day for ‘women only’, the category of sex/gender (the self-categorization of 
‘being a male/a female’) will probably become salient. The male partner is not allowed to 
enter the pool while the female is. The next day they might enter a restaurant together and 
not be allowed to sit in the ‘no-smoking’ area or to order a specific meal because it is on 
the children’s menu. In this situation, they might forget about their membership in different 
sex-/gender categories while their common membership in the social categories of 
‘smokers’ and ‘adults’ will be salient. 

SIT and social categorization theory postulate that people tend to categorize themselves 
as a ‘group’ if the salience of differences among them is minor relative to the differences 
that they perceive in respect to other individuals not belonging to that group. Thus, 
perceived similarities between different persons concerning attitudes, beliefs, norms and 
values, a common task or a shared history, a shared perception of threats or common 
enemies etc. are significant conditions for social identification and group cohesion. The 
salience of a certain self-categorization in situations of social comparisons leads to an 
accentuation of (perceived) inter-class differences and to a reduction of (perceived) intra-
class differences (Turner et al., 1987). Therefore, according to a given social situation, 
these tendencies of accentuation of inter-class differences and generalization of intra-class 
similarities lead to perceived differences in comparison to out-group members and 
perceived similarities with in-group members if group membership is salient for the 
individual. The overestimation of inter-group differences and underestimation of intra-
group differences is called ‘social stereotyping’ and often connected with prejudices and 
devaluation of out-groups (Stallybrass, 1977).  

3.2 Communities of Practice (COP) 
The theoretical approach of Communities of Practice (COP) integrates identity theory, 
theories of practice and theories of social structure and situated experience (Wenger, 1998). 
In their research on situated learning in working groups, Jean Lave and Etienne Wenger 
focus on common daily practice of group members, active membership, and in-group 
awareness (Lave and Wenger, 1991). The most important inclusion mechanisms 
concerning these communities are processes of collective learning and the production of 
shared meaning and collective identity. Many authors found the approach COP helpful for 
the understanding and support of cooperation, knowledge management and collaborative 
learning (Allatta, 2003; Brown and Duguid, 1991; Osterlund and Carlile, 2003; Wenger et 
al., 2002). Several case studies conclude that this is also true for virtual or distributed 
online-communities (Orlikowski, 2002; Haas et al., 2003; Eales, 2003; Arnold and Smith, 
2003, Rohde, 2003).  

The authors analyzed processes of learning in organizational units. They developed 
their approach of COP, which became very influential during the last years, through 
various field studies in American corporations. Their findings characterize processes of 
learning as engagement in the social practice of groups and networks. The concept of 
‘community of practice’ does not comprise organizations or enterprises as a whole, but 
(mostly informal) working and cooperation units: “These practices are thus the property of 



 

a kind of community created over time by the sustained pursuit of a shared enterprise” 
(Wenger, 1998, p. 45). In this approach, the social practice refers to explicit and tacit 
knowledge and competencies. It integrates language, tools, documents, symbols, and roles 
as well as conventions, norms, rules, perceptions, and assumptions.  

In COP, an individual’s learning is inherent in the processes of social participation in a 
COP. Knowledge and learning in a COP are not abstract models but relations “between a 
person and the world” (Duguid, 2003, p. 8) or “among people engaged in an activity” 
(Osterlund and Carlile, 2003, p. 3). Individual learning in a COP is mainly based on 
legitimate peripheral participation (Lave and Wenger, 1991): Individual participation must 
be perceived as legitimate by the community members (e.g. through a common task or 
shared enterprise). During the participation process, an individual might enter the 
community as a beginner at the periphery and then gain a more centered position over time 
by acquisition of cognitive apprenticeship. Cognitive apprenticeship has to be acquired 
through participatory observation of experts in the COP, the processing of simple (and 
more and more central and sophisticated) tasks and a recessive coaching and feedback by 
the experts. This acquisition process leads to an intensified inclusion in the social practice 
of the community. Learning is based on this process of inclusion of outsiders, becoming 
more and more insiders in the common practice. The communities of practice themselves 
can be seen as “shared histories of learning” (Wenger, 1998, p. 86).  

The development of a common practice defining the community includes the 
negotiation of meaning among the participating members, mutual engagement in joint 
enterprises and a shared repertoire of activities, symbols, and artifacts. This community 
practice is inseparable from issues of (individual and social) identity which is mainly 
determined by negotiated experience of one’s self in terms of participation in a community 
and the learning process concerning one’s membership in a COP (Wenger, 1998, pp. 
145ff.). The mechanism of (social) identification of individual persons in the social context 
of the community plays a key role for the formation of a community of practice. We can 
see that the COP approach combines the ‘two sides of the medal’ of community 
participation: The social practice of the community as a collective phenomenon and the 
identity of its members as an individual one. COP theorists focus both on levels of 
communality and individuality. 

Furthermore, not only collective and individual processes are analyzed but also 
productive and reproductive practices (cf. Osterlund and Carlile, 2003). While productive 
practices of a community are directed towards finding solutions for problems, fulfilling 
common tasks, and reaching a shared goal, the reproductive practices are directed at 
constituting and reconstituting the community itself. Processes of learning by legitimate 
participation and identification can be found on productive as well as on reproductive 
levels of community practice. This differentiation in productive and reproductive practice 
is crucial for another theoretical distinction which has been introduced by some recent COP 
publications: To distinguish between communities that do not only share a common 
practice, but actually coordinate this practice in a direct and systematic way on the one 
hand, and groups with looser links and weaker coordination on the other hand, the concept 
of “network of practice” (NOP) was introduced (Brown and Duguid, 2001; Duguid, 2003). 
Contrary to COP, NOP can be characterized by fewer coordinative rules and less restricted 
membership. They are more extensive and can include several COP. “The major distinction 
between the COP and the NOP turns on the control and coordination of the reproduction of 



a group and its practice” (Duguid, 2003, p. 12). In comparison with COP, NOP can be 
looked upon as social aggregations with a higher degree of openness that allow higher 
dynamics. Furthermore, an advantage of the NOP concept is that it makes sense for larger, 
more amorphous and looser-tied groups than those that the COP approach would define as 
a community. 

3.3 Research Questions 
It should be noted that our study differs from most of the previously mentioned SIT and 
COP research in one specific aspect: Although all members of WiInf-Central are students 
of Information Systems at the University of Hamburg they might not know each other by 
interacting or cooperating in a physical environment. Members of this group represent 
different semester levels. Most of them are likely to know each other only by name, and 
only through interaction via WiInf-Central. Some community members meet face-to-face 
frequently, others do not. Thus the community is neither purely physical, nor purely virtual. 
Therefore, in contrast to the research subjects of the presented theories, we are analyzing a 
‘hybrid community’ that exists in the ‘real’, physical world as well as in a virtual one. The 
theoretical models described above nevertheless provide some intriguing research questions 
for our study of the use of WiInf-Central. 

According to the assumptions and findings of SIT, we expected that the membership of 
students in the WiInf-Central community would generate processes of social identification. 
Furthermore, the minimal group paradigm suggests that the very perception of membership 
would provoke processes of intergroup discrimination by the accentuation of inter-class 
differences and de-emphasis of intra-class differences. Hence, our research focuses on: 
• Finding indicators of social identity building within WiInf-Central; and  
• Identifying situations in which the self-categorization of “WiInf-Central membership” is 

sufficiently salient to generate inter-group discrimination among the members. 
The COP approach leads us to focus on more extensive processes of community building. 
Besides the processes of social identification described above, we are looking for 
negotiation of meaning, common rules and norms, shared enterprises and learning histories. 
Therefore, we will determine whether there are 
• Common rules, conventions and norms;  
• Shared enterprises and goals, mutual engagement;  
• A shared repertoire of activities and artifacts within WiInf-Central; 
• Productive and reproductive practices. 
Combining the two theoretical approaches of COP and SIT, we expect to obtain a 
differentiated view on the group dynamics and enculturation processes within the WiInf-
Central community. We expect SIT findings to help us gain a better understanding of 
social identification, which is crucial to the establishment of COP. Furthermore, unlike the 
main studies of COP theorists which merely focus on quite homogeneous communities and 
stress the positive and productive aspects of community-building (cf. Brown and Duguid, 
2001; Lave and Wenger, 1991; Wenger, 1998; Wenger et al., 2002), we expect to find 
evidence on more heterogeneous phenomena like differences within the community, 
‘subcultures’, or ‘micro-communities’. Furthermore, we assume that processes of 



 

community-building and social identification always go along with processes of 
demarcation: Identification (and therefore creation of similarities) always means 
accentuation (the perception of differences), social inclusion always implies exclusion at 
the same time (cf. Oakes et al., 1994; Tajfel, 1978, 1982; Turner et al., 1987; Stallybrass, 
1977). In cases of intended introduction and managerial support of COP, these processes of 
demarcation, accentuation, and exclusion might have unintended consequences or even 
negative or destructive side effects. We understand this potential ‘dark side’ of social 
identification as an indicator for ambivalence in community-building processes that is often 
underestimated. 

We therefore combine the two approaches of COP and SIT in order to understand 
whether and how processes of community building might imply heterogeneous and 
ambivalent side-effects, namely risks of intra-group subcultures and 
demarcation/devaluation of out-groups. When interpreting our findings, we will bear in 
mind the distinct hybrid character of our WiInf-Central community and reflect on it in the 
discussion. 

Most of the characteristics of virtual communities fit the criteria of social groups or 
categories identified by SIT, as well as those of the COP approach, i.e. informal (no fixed 
organizational and hierarchical) structures. Other characteristics such as personnel fluidity 
and temporal instability over time do not contradict the theoretical assumptions. 
Nevertheless, the spatial distribution, the non-simultaneity and especially the use of 
software support might represent some unique characteristics in our study, distinguishing 
them from the research subjects of SIT and most COP studies. Both theoretical approaches 
have not been applied very systematically to this special phenomenon of hybrid or virtual 
communities.  

3.4 Research Design 
In our research design we aimed at adopting the view of the community members since 
their commitment is essential for establishing, promoting and maintaining WiInf-Central. 
We therefore chose semi-structured interviews as an appropriate method to grasp the 
subjective views of the interviewees. Notwithstanding, this approach allows for addressing 
specific topics and comparability between interviews (Kvale, 1996). Interview guide and 
conduct were designed following the criteria proposed by Merton and Kendall (1946): 
Non-directivity (no manipulation of the interviewee), elaboration of the interviewee’s 
perspectives and emotions in respect to the interview topics, and grasping of a wide range 
of facets concerning the interview topics.  

Data was derived from two interview series. In a first interview series we interrogated 
four randomly selected members about their use of WiInf-Central. The interviews focused 
on the influence of the system’s design and contents on its usage, information management, 
the communicative customs among students and the role of community (Raudzus, 2001). 
According to the concept of theoretical sampling (Glaser and Strauss, 1967) we 
subsequently conducted a second interview series interrogating four members of WiInf-
Central who use the system extensively and are seen as particularly active by other 
participants. We hypothesized that these active members perceive the usage of the system 
differently and might influence it in a decisive way. In addition to the questions guiding our 
first interview series, interviewees were asked to describe the history of WiInf-Central from 



their viewpoint, the development of CommSy as technical platform, and technology-use 
mediation. 

Although the number of interviews was relatively small we were nevertheless provided 
with a profound and detailed data basis. All interviews were very lively and rich in detail. 
Within each of the interview series, the interviewees reported very similar views and 
observations. Combining the experiences of ‘normal’ WiInf-Central members on the one 
hand and especially active members on the other, we were able to gain comprehensive 
insights into the structures of WiInf-Central. Applying the concept of theoretical saturation 
(Glaser and Strauss, 1967), we consequently decided that no more interviews were 
necessary. Each of the eight interviews took more than 60 minutes and was audio-taped 
with the interviewee`s permission. All interviews were subsequently transcribed verbatim, 
resulting in over 130 pages of interview-transcripts.  

For an earlier paper on the use of WiInf-Central (Pape et al., 2002b), data evaluation 
was conducted according to the Grounded Theory method (Glaser and Strauss, 1967) 
which aims at developing hypotheses and theoretical structures from within the raw data: 
the data material was grouped according to similarity of content (concepts) and 
summarized to generic terms in a second step (categories). Finally, relations (propositions) 
between categories were developed and grouped hierarchically (Pandit 1996). 

Since our original analysis strongly indicated that the process of community-building 
mutually interacted with the use of WiInf-Central, we reinterpreted our original data in the 
context of the concepts of SIT and COP as theoretical basis, thus adopting a top-down 
approach in data analysis contrary to the bottom-up Grounded Theory approach in our 
earlier work. Three independent raters analyzed and categorized our raw data based on the 
research questions and hypotheses outlined in section 3.3, explicitly looking for evidence 
of social identity building and common practices within the WiInf-Central community. 
Only concurrent ratings were included in the final interpretation. We present our findings 
in section 4. 

4. Empirical Implications 
In the following sections we will describe our findings concerning the community-platform 
WiInf-Central in terms of SIT and in terms of the COP approach. 

4.1 Social Identity in WiInf-Central 
Our data revealed several phenomena that relate to social identity theory. First of all we 
identified salient situations for identification with the community and its members: 

Obviously members of WiInf-Central gain their membership by their status as students 
of Information Systems. Thus, encounters with students from other departments constitute 
a salient situation in which members of the community differentiate themselves from the 
out-group members. The students of Information Systems are very well aware of the fact 
that not all departments have community platforms like WiInf-Central. 
“Other students envy our opportunity to easily exchange information and our archive of 
older material” (interview statement).  
The exclusiveness of the system appears to be a very important factor for identification 
with community membership. Correspondingly our interviewees expressed their 



 

satisfaction that WiInf-Central is a restricted community platform, which grants access only 
to students of Information Systems. One interviewee remarked that 
“the WiInf community is defined outwardly by delimitation from other student groups. (This 
delimitation) increases the group cohesion.” 
An example of intergroup discrimination is given by one interviewee who states that 
“it is very good that access to the system is limited and restricted by a password. Thus, not 
every ‘madcap’ can enter the community.” 
To ensure that the system is only accessible to students of Information Systems, several 
practices have been developed to control access. In the early days of the community, 
novices were presented with catch questions that only students of Information Systems 
could answer before they were allowed to participate. 

On the other hand, some members reflected critically on these mechanisms for the 
exclusion of ‘outsiders’: 
“The system increases the delimitation between different disciplines. This is elitist and 
foolish”, one of the interviewees stated. 
Today older students try to introduce first-year students to the system at the beginning of 
every term. During the so-called ‘orientation unit’, a special introductory seminar, an 
account is set up for every student. Thus, access to the system is passed from one 
generation of students to the next, ensuring that all students gain access and that the whole 
community of students is represented on the platform.  

Another means to protect the community from unwanted intrusion is the exclusion of 
faculty members. The fact that only a small minority of our interviewees could imagine 
opening the community to students from other departments or teachers shows how 
important the exclusiveness of their community is for its members. Some of the 
interviewees state very openly: 
“It is good for the identity within the system that it is a ‘closed space’ where no professor is 
allowed to enter.” 
In addition to group identification based on the differentiation from out-group members, 
there are also sources for identification within the group. Most importantly all members of 
WiInf-Central are in a similar situation. As students of Information Systems they are all 
trying to graduate successfully. Thus they share the same problems and questions 
concerning the curriculum and university life in general. This common interest shared by 
all members is an important factor of identification. In this respect, the platform WiInf-
Central serves as a highly supportive media for asking questions, getting answers and 
offering information to other students.  

Furthermore, identification with the WiInf-Central community seems to be supported by 
the unique situation of the study program in Information Systems at the University of 
Hamburg, which was not founded until 1998. Therefore, the number of students studying 
Information Systems is quite small and the program participants share a process of self-
assertion, which is aided by a community system like WiInf-Central.  
“There is a rather strong cohesion because we are simply a relatively small group of 
students compared to the 600 students of Economics or the 300 students of Informatics”, 
one of our interviewees reflected. 



After taking a look at how identity is built through salient situations for group membership, 
we will focus on how students perceive their membership in the community. 

Although the degree of identification with the community differs greatly among its 
members and they hold a variety of views concerning the function WiInf-Central fulfills, 
all of our interviewees valued the mere existence of WiInf-Central very highly. It has 
become an important part of student life which no one would want to miss. 
“WiInf-Central has been present since the very beginning of my student life.” (interview 
statement) 
The majority of our interviewees regard the exchange of information as the specific 
purpose of the platform. Thus, the character of the community is perceived by most of its 
members as factual rather than emotional.  
“For me, the main motivation to visit WiInf-Central is to stay informed about formal study 
concerns.” (interview statement) 
Accordingly, most members do not see WiInf-Central as a substitute for real life 
communication, but rather as a very convenient source of information and a way to reach a 
great number of fellow students at the same time. Intimate communication rarely takes 
place in WiInf-Central because all postings are visible to all members of the community. 
Nevertheless, gossip from the department is occasionally spread, which indicates that the 
WiInf-Central community is more than a mere partnership of convenience. 

Finally, lots of members complained about the anonymity of the platform because of 
the large number of members. In fact, the technical platform of WiInf-Central was 
originally designed for groups of up to 30 or 40 people. With its over 300 members, WiInf-
Central presents a real challenge to the capacity of the system, because the functions to 
display and organize data are geared to a smaller number of users. In addition, many 
members feel that too little personal interaction takes place within the community and that 
the personal homepage of every member presented on the platform is necessary but not 
sufficient for personal contacts. 

Nevertheless, most people agree that the system represents a big advantage for the 
community of students. One of the students concluded:  
“WiInf-Central had a positive influence on the community of students of Information 
Systems. We have become a stronger community than we were before.”  
And another one adds:  
“A positive group cohesion is valuable, because it helps you find an intellectual and 
academic home.” 
Taking this as a final comment, we will now focus on the Communities of Practice 
approach to investigate the shared practice and collective learning of WiInf-Central users. 

4.2 WiInf-Central as COP 
In this section, we interpret our empirical findings in relation to concepts of COP and point 
out indicators for a shared enterprise, shared artifacts, shared activities, mutual 
engagement, and common norms and rules among the members of WiInf-Central. 

While references to the WiInf-Central community as a partnership of convenience and 
its use for information retrieval (section 4.1) are clear signs of the productive practice 



 

within the community, we also identified efforts and activities directed towards 
reproductive practice.  

On the one hand, our interviewees doubted that a program of study can be seen as a 
shared enterprise because of the large number of people with different interests involved: 
The only common goal among students is the successful completion of their studies. On the 
other, our interviewees expressed that in order to achieve their academic goals they rely on 
mutual help within the community of students. This assistance relates to factual issues as 
well as organizational questions concerning the course of study. As a consequence, the 
students want to prevent their community from declining, as one of our interviewees 
describes it: 
“We must see to it that our community does not dwindle. There are not as many of us as at 
the beginning of the year.” 
In summary, students of Information Systems seem to pursue their course of study as a 
shared enterprise, even if they do so on a limited basis. The community system WiInf-
Central serves this shared enterprise as an easy-to-access source of information concerning 
topical and organizational aspects of their course of study. This argument is emphasized by 
the use of WiInf-Central as a shared artifact and the shared practices of system usage. 

Interviewees assessed the design of WiInf-Central somewhat ambiguously. Most of 
them describe it as easy to use and providing the functionality necessary for a community 
system. Nevertheless, the design of the user interface is described as outdated and even 
somewhat confusing. The users feel that the structure of the system also guides its usage – 
or partly even forces certain ways of usage on them – while still offering enough freedom 
for different use purposes. In addition, our interviewees agreed that some problems in 
WiInf-Central exist because of the huge number of users that the technical platform was 
originally not designed for. 

Despite this ambiguous assessment of the design of WiInf-Central platform, its 
members established a common understanding of purposes and types of usage, which we 
consider to be of great importance for successful computer-mediated communication and 
the emergence of a sense of community. In the following paragraphs, we describe shared 
practices of WiInf-Central use that also address common rules and norms and the level of 
mutual engagement in WiInf-Central. These practices are the choice of WiInf-Central as a 
means of communication, the frequency and kind of regular use, usage regulations, and the 
emergence of subgroups. 

All interviewees view WiInf-Central as an additional means of communication, along 
with phone, E-mail, or personal contact, rather than a substitute. The choice of medium 
depends on the extent to which contents are open to the public or subject to competition 
and rivalry. WiInf-Central is seen as ‘pull-media’ – in contrast to ‘push media’ such as 
mailing lists – which prevents data overflow in a large group. Individuals are not flooded 
with information but have to make an active choice of information retrieval from the 
system. Still the possibility of reaching a large number of people without much expenditure 
is commonly viewed as an advantage. 

Although the intensity of communication within the system is generally considered low 
and all interviewees wished for a more active and intense use, there seems to be a shared 
understanding of how to use the platform. One of our interviewees describes this 
understanding as follows: 



“I use the system in a rather passive way, just like most of the others do. I log on from time 
to time and look what's new. [...] If I have interesting input, I post it. But I think not all 
users do that. It happens more often that they post questions over the system.” 
The users post specific topical or organizational questions to receive relevant answers. 
Their questions are often answered by more experienced students or by one of the few 
research assistants who are allowed on the platform. While mutual engagement for raising 
questions and giving answers takes place on a regular basis, there is no exchange of 
working papers or answers to practice tasks. The latter is inhibited by the members’ 
perception that there is an imbalance between giving and receiving help.  

Our interviewees report similar ways of scrolling through the system during a use 
session. One of our interview partners describes this common usage as follows: 
“When I enter the system, I first scan the homepage for interesting news and dates. [...] 
Then I scroll down and look up relevant forums.”  
Aside from this regular scan through the system our interviewees pointed out that they 
search the sections containing contact information and literature references on a sporadic 
basis. 

One shared understanding of the community members is that the system content should 
primarily consist of topical and organizational issues concerning the course of study in 
Information Systems. Private affairs and gossip should be marginal. None of our 
interviewees reported any instances of quarrels, flaming or of severe political incorrectness 
occurring within the platform. They expected that such cases would be reported to the 
system administrators who would delete the respective contents and exclude the 
misbehaving persons. Up to now, however, the administrators never had to intervene in 
such a way.  

As indicated above, the regular practices within WiInf-Central are associated with the 
emergence of several subgroups within the community of students. A group of experienced 
students helps new students regularly. The administrators control access to the system and 
give hints where to post certain information. For this purpose they not only offer support 
via e-mail, but also have posted information on how to use the different forums. They also 
maintain a forum for questions concerning the use and design of WiInf-Central. Finally, the 
administrators keep in touch with the CommSy software development team in order to stay 
informed about latest software updates. Another relevant subgroup is the team of volunteer 
students who organize the ‘orientation unit’ each year and thus introduce new students to 
the WiInf-Central community.  

The emergence of subgroups within the community illustrates the process of legitimate 
peripheral participation in WiInf-Central. New students are not familiar with the system. 
When it is introduced to them and they get access to the platform, they begin to identify 
with the community. The process of learning by integration into the community can be 
illustrated by participation in the system: Most first-year students use the system passively, 
looking for relevant information without posting their own contributions. The more 
experienced users get, the more they take on an active role, e.g. answering questions and 
posting information. Moreover, these active members create subgroups within the system. 
Processes of individual learning in this COP can be analyzed by observing the integration 
of new (and only peripherally participating) members into such subgroups and the process 
of taking over a more active role in the center of the community. To illustrate these 



 

processes, we draw on the experiences of WiInf-Central members who show an 
extraordinarily high degree of activity and form a subgroup of ‘super-users’. However, a 
longitudinal study investigating users as newcomers to the system and later as more and 
more experienced users would be needed to describe these processes in further detail.  

Members of the subgroup of expert users as well as common users assume that 
members who show higher activity tend to identify more with the community than others. 
Active members are aware of their exposed position within the community. They criticize 
that many other members only use the system for their own benefits without participating 
productively, which violates the rules of reciprocity. They also reflect on how to foster 
participation. 
“I wish there was more participation. But I am not sure how to foster it.” (member of the 
subgroup) 
On the other hand, some of these expert users see a risk in the emergence of subgroups. 
The subgroup members are worried that other community members might feel intimidated 
by their high level of activity, which keeps them from developing and shaping their own 
activities. 
“I guess many [new users] may get the impression that this platform belongs to some few 
people. And that the others – themselves – have nothing to say. Maybe they just don’t dare 
to contribute anything on their own.”  
Another interviewee observes that the subgroup of ‘super users’  
“might seem pretty much as ‘closed shop’ to outsiders. Others may feel discouraged to get 
involved, even if this involvement is desired [by the subgroup].”  
Nevertheless, regular users view their more experienced and active fellows as somewhat 
building the ‘core’ of a community that they can benefit from:  
“Very significant: the oldest [users] create the most discussion forums, [and you always 
see] their names at the questions and answers.”  
And:  
“[They] stand out in terms of the level of help they provide for others and because they are 
the oldest members and hold the most comprehensive knowledge.” 
To sum up our findings, we characterize the WiInf-Central community rather as NOP than 
as COP, because we found some evidence for a common understanding of the system’s 
usage, but only limited evidence for a shared enterprise. Regarding the participation in 
WiInf-Central, we found evidence for individual learning processes as new members are 
progressively integrated into the community. At the same time, there is also evidence for 
processes of intragroup differentiation in several subgroups.  

5. Discussion 
Since September 2000, approximately 300 students of Information Systems at the 
University of Hamburg have been using the community system WiInf-Central. Within the 
system, the students discuss discipline-related and organizational topics. Our empirical 
analysis of this community of students was based on semi-structured interviews and 
showed evidence for processes of community-building, identification, and the 
establishment of a shared practice among the users. Therefore, the social psychological 



theories of social identity and social categorization (SIT) and the approach of communities 
of practice (COP) were consulted for a better understanding of the processes observed. 

Although neither SIT nor COP deal with virtual, distributed, and technically supported 
groups, we found empirical evidence of processes within the community that support 
central assumptions of the presented theories.  

Consistent with SIT findings users of WiInf-Central pointed out that membership in the 
community system implies affiliation to a social group which differs from other groups of 
non-members (professors/teachers and students of other disciplines). This group 
membership leads to processes of  
• Identification with the group of users; 
• Delineation from other groups with accentuation of differences; and  
• Devaluation of ‘outsiders’ (at least in some cases). 
Beyond that, access to the community system (and therefore the group membership) is 
evaluated very positively, especially in comparison to the situation of other students of 
Informatics or Business Administration who do not have access. Despite their ambiguous 
assessment of several details of WiInf-Central all of our interviewees expressed the view 
that they would not want to do without the system. The existence of WiInf-Central has 
become seemingly natural and is taken for granted as one characteristic feature of the 
course of study in Information Systems. In this way, WiInf-Central increases the social 
identity of the community of students that would otherwise be related only to symbols like 
common meeting points etc. 

In contrast, mechanisms of exclusion of outsiders are criticized as “elitist and foolish” 
by one interviewee, and some members wish for more intimate and private communication 
on the platform. These statements indicate that the students do not relate their social 
identity only to WiInf-Central, but also – or even primarily – to social one-on-one 
encounters. Nevertheless, it is obvious that the pure existence of WiInf-Central causes 
students to explicitly reflect their social identity. 

In terms of SIT, the restricted access to the platform creates a salient situation for group 
membership and thus group identity and community-building: Students become aware of 
their membership and start developing pride in the system which is exclusively theirs. 
Typical situations in which WiInf-Central membership becomes salient are the application 
of a system account, logging on to the platform, encounters with students from other 
departments who do not have access to the system, or confrontations with teachers who are 
suspicious of the platform. On the other hand, the absence of outgroup members within the 
platform leads to processes of intra-group differentiation and frictions between especially 
active and less active users or lurkers (Nonnecke and Preece, 2000): The display of 
activities on the part of the expert users creates a salient situation for intra-group 
differentiation. 

Concerning the presumptions of the COP approach, our interviews showed that: 
• There is a shared enterprise of WiInf-Central users regarding their common goal of a 

successful graduation in the study of Information Systems. The usage of the community 
system serves as an easy-to-access source of information for this enterprise;  



 

• A common practice of system usage has been established within the community with 
consensus on norms for adequate behavior and mechanisms of regulation; 

• Mutual help and engagement is one of the central aspects of the WiInf-Central 
community; 

• Peripheral participation is shown by new users in the system, while more experienced 
users and older students take over the role of experts.  

Beyond that, users complained  
• About a very low rate of activities among most users in general; and 
• About the establishment of ‘subgroups’, which appear rather closed to other community 

members. 
Especially these last findings lead to some further questions and hypotheses. With respect 
to the process of community-building by social practice, we have to ask why several 
different subgroups or sub-communities seem to be emerging within the WiInf-Central 
community. This might be due to the large number of system users or to a lack of shared 
everyday practice, especially if we take the low rate of interaction into consideration. This 
may be the case because the COP concept is limited to smaller groups with a higher amount 
of cooperation and collaborative activities.  

Another reason for this limited evidence of community-building effects could be the 
partly virtual character of our WiInf-Central community. Lave and Wenger deal with 
working groups and departments of companies that are characterized by well-defined 
common tasks and daily calls for cooperation. The students of Information Systems have 
pointed out that they share a common goal (to achieve a successful graduation) but beyond 
that they have no clearly defined common tasks and everyday practice. As users of WiInf-
Central they interact in a virtual cooperation environment and communicate sporadically, 
often without face-to-face contacts for long periods of time. We ascribe this to the self-
organized character of the community. Nevertheless, we were able to show that the usage 
of WiInf-Central mutually interacts with community-building effects. Due to the hybrid – 
half virtual, half real – nature of the community, WiInf-Central seems to intensify trends 
that arise in direct encounters in the physical world. Active members of the student 
community become even more active or explicitly active within the community system 
WiInf-Central, and rather passive members stay passive in regard to the system.  

According to the concept of Brown and Duguid (2001) and Duguid (2003), the WiInf-
Central community can rather be characterized as Network of Practice (NOP) with looser 
ties and weaker mechanisms of coordination even though access to the community is 
closely controlled and restricted, as we pointed out above. Concerning productive and 
reproductive practices within the community, we observed an interesting contradiction: 
While members explicitly point to the productive functions of WiInf-Central such as 
information retrieval as the main purpose of the community, the reproductive practices are 
expressed rather implicitly by most of our interviewees, for example when showing 
concern about the low participation and a possible decline in numbers. However, as 
students view WiInf-Central as a vital part of their studies and as a virtual home not 
provided for otherwise, engaging in reproductive practices to sustain the community is a 
crucial task.  



6. Conclusion 
Our investigation of the hybrid student community WiInf-Central shows that theories of 
social identity and social categorization may also be applied to the new phenomenon of 
virtual communities. Furthermore, there is evidence that – in analogy to the ‘minimal group 
paradigm’ (Tajfel, 1982) – the mere existence of an electronic platform with restricted 
access may also elicit positive in-group and negative out-group evaluations, even if the 
actual activities within the platform are rated ambiguously. Research concerning virtual 
communities and especially learning communities have to take this into account, for 
example when evaluating students’ satisfaction with cooperative e-learning platforms.  

In contrast to the studies on online communities and learning communities described in 
section 2.2, our case study does not investigate genuine learning processes but processes of 
self-organization and community building in a hybrid – half physical, half virtual – 
environment. Furthermore we do not focus on the evaluation of the technical platform 
WiInf-Central but on social mechanisms, which might support or hinder community 
building. We found evidence that the use of a technical platform (e.g., a community 
system) can affect and maybe reinforce these social mechanisms. 

Our data on WiInf-Central supports the assumption that the processes of identity-
building and positive in-group evaluation triggered by the system serve as a means for 
students of Information Systems to assert themselves against the more powerful 
departments for Business Administration and Informatics. WiInf-Central serves as a 
symbolic ‘home’ for the course of study that lacks its own infrastructure, and social 
identity-building seems to play a major role in this respect. These findings are especially 
relevant for software-supported learning or study groups in general and might also be of 
interest to special interest groups or volunteer organizations that also increasingly need to 
cooperate worldwide and require a common identity as a basis for their work (cf. Rohde, 
2003, 2004).  

Our study revealed strong mechanisms of social exclusion, but inclusion mechanisms 
and processes of community-building as described by the COP approach have to be 
assessed in a more differentiated way. There is the suggestion that in virtual communities – 
where members rarely meet in person – common goals, tasks and enterprises need to be 
negotiated carefully by all members of the community. Otherwise subgroups of individuals, 
sharing similar interests and activities or simply formed by coincidence, tend to emerge and 
threaten to afffect the participation of other community members, as can be observed in 
WiInf-Central. This is especially important since in the case of WiInf-Central subgroups are 
made up of especially active and expert users who – according to the COP approach – 
should take the role of coaching novices to achieving cognitive apprenticeship. Possibly in 
a virtual community experts are in danger of intimidating rather than encouraging novice 
members when displaying their ‘normal’ rate of activity. That would imply the need for 
special training of moderators in a virtual environment. 

Analyzing productive and reproductive practices within the community, we conclude 
that productive practices are much easier to define and establish for its members than 
reproductive practices, especially in self-organized communities with weaker ties and 
ambiguous structures. Since reproductive practices are crucial for sustaining the 
community, support measures for virtual communities should take this into account. 



 

Analyzing communities that are successful in terms of reproductive practice could yield 
further insights here. 

Nevertheless WiInf-Central is a distinctive feature of the course of study that the 
students of Information Systems established and maintain without official and 
organizational support. Our impression is that without this platform the course of study 
would lack an important means of communication. Also, we suspect that in WiInf-Central 
there is a higher rate of activity and communication than can be observed in most other 
university departments. 

Promising prospects for further research are the processes of intragroup differentiation 
we observed in WiInf-Central. We showed that by rigidly controlling access to the in-
group, community members create a salient situation leading to positive in-group 
evaluation. At the same time, exclusive access to WiInf-Central and the absence of relevant 
out-group members seem to induce a non-salient situation in which processes of social 
categorization and comparison with out-groups do not take place. Instead of social 
comparisons with out-group members, salient conditions for categorizations within the 
community can be found, which encourage processes of subgroup building and tendencies 
of devaluation of other community members belonging to these subgroups. Investigating 
these processes should lead to interesting theoretical and practical insights into community-
building in virtual groups. 

Contrary to studies on purely virtual or online communities, the presented case study 
shows that interaction in the physical world and the organizational context have an impact 
on the use of a technical system. Social processes of identification and establishing a 
common practice are underlying activities in cooperation platforms. A next logical step in 
the research of hybrid communities such as WiInf-Central could be the systematical 
comparison of face-to-face and computer-mediated activities of the community-members.  

As our study is based only on qualitative data, the empirical bases of our findings will 
have to be strengthened with future work. While our case study is solely based on 
qualitative data, further research should be supported by quantitative data such as log-file 
analyses and questionnaires. 
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Abstract 

This paper presents a longitudinal study of the course “High-tech 
Entrepreneurship and New Media”. The course design is based on socio-
cultural theories of learning and considers the role of social capital in 
entrepreneurial networks. By integrating student teams into the communities 
of practice of local start-ups, we offer learning opportunities to students, 
companies, and academia. The student teams are connected to each other 
and to their supervisors in academia and practice through a community-
system. Moreover, the course is accompanied by a series of lectures and 
group discussions. In this paper we want to present our experiences and to 
reflect the design changes between the first and the second instance of the 
course. These design changes were based on the empirical evaluation of the 
first course and a deeper analysis of the role of social capital. 
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1 Introduction 

Engineering universities have a strong record in knowledge sharing with 
industries ranging from cooperative research projects to student internship 
linked with the engineering curricula. Start-up companies in the 
environment of technical institutes heavily benefit from the innovations 
made in research. Surprisingly, in computer science the lab courses are not 
organized according to the model of engineering curricula but natural 
science curricula. Therefore, most computer science students do not get in 
contact with industry in case they do not work besides their programmes. 
Moreover, German computer science faculties do not encourage 
entrepreneurship. So, even in IT-related start-ups often the founders do not 
have a background in computer science. To tackle some of these problems, 
we have developed a new course in applied computer science teaching 
which is based on the concept of computer-supported communities of 
practice. It is called “Entrepreneurship and New Media”. Since 2001, we 
organize together with local start-up companies labs where multi-cultural 
and multi-functional groups of students work on IT product development 
projects. In the course several groups of computer science students work 
each on a concrete project task for a start-up company. The courses are 
accompanied by a series of lectures in which university lecturers and 
practitioners present entrepreneurship and media relevant topics. For the 
whole course a community-system was deployed to facilitate 
communication and document sharing between the different actors. 
Innovative and knowledge intensive start-ups have a positive impact on the 
economic development of regions by fostering the structural change and the 
dynamics in employment rates. Having this in mind, knowledge from 
universities should be deployed more effectively for future entrepreneurial 
activities of students. By now, only a small amount of students start a new 
enterprise after working 8-15 years in industry (Schulte and Klandt, 1996; 
Albach, 1998; Moog, 2000). So universities should make students more 
sensible for their entrepreneurial potential and qualify them for successful 
entrepreneurship.  
Entrepreneurship can not be stimulated and taught by solely transferring 
knowledge. Didactical approaches need to be integrated. There are inspiring 
examples of universities which have developed such a comprehensive 
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approach in entrepreneurship teaching, like the MIT Entrepreneurship Lab 
(Roberts, 1991). The Aachen region has good prerequisites to connect 
academics initiatives in entrepreneurship with a vivid local start-up scene. In 
a 50 miles distance around RWTH Aachen, a dozen technology parks have 
been established with about 500 new companies and more than ten thousand 
employees in the last 15 years. The major challenge is the establishment of 
concepts of apprenticeship learning within companies on a regular basis.  
The abilities of digital media to overcome time and space barriers can 
support learning between universities and actors within companies. Digital 
media use in university level teaching is an important research area (cf. 
Jonassen and Mandl, 1990; Uellner and Wulf, 2000). Besides the 
development of adequate technical functionalities to support individual and 
group learning, the embedment of these technical systems in innovative 
didactical concepts is the main challenge. An appropriate combination of 
practice oriented education at universities and concepts of learning within 
companies is a precondition of a successful integration of academic theory 
and economic practice. Identity-building in communities of practice and the 
building of social capital are expected to enable a fruitful exchange between 
universities’ experiences and companies’ practice.  
In the following, we want to present a longitudinal study dealing with the 
course "Entrepreneurship and New Media". It was conducted in the winter 
terms of 2001 and 2002 at RWTH Aachen and tried to create shared 
learning experience while solving a complex task (cf. Klamma et al., 2003; 
Rohde et al., 2004). In the paper we reflect our experiences and the design 
changes of the course between the first instance in the winter term 2001 and 
the second instance in the winter term 2002. The rest of the paper is 
organized as follows. In chapter 2 we adapt models of social capital and 
communities of practice with socio-cultural learning theories and apply it to 
the learning processes in entrepreneurial networks. The third chapter 
presents the general concept of the university course. Our research methods 
are described in the fourth chapter. Chapter 5 summarizes shortly the 
evaluation results of the first instance of the course in 2001 with regards to 
design changes made for the second instance. In chapter six we report on 
evaluation results of this second instance in 2002. In the last chapter our 
findings are discussed regarding the application of the theoretical 
approaches to university courses, the support of social capital-building 
within regional entrepreneurial networks, and specific requirements for 
academic teachers and supervisors. 
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2 Common Practice and Social Capital 
 
Traditionally, university teaching is based on an “instructionist” 
understanding of learning. The learner is seen as a receptive system which 
stores, recalls and transfers knowledge. This understanding was criticized 
from theoretical and practical point of view (cf. Collins et al., 1989; 
Jonassen and Mandl, 1990). Referring to these critical approaches, recent 
scientific theories favour constructivist and socio-cultural concepts of 
learning. In the last decade constructivist theories of learning played an 
important role in the development of new computer-based learning designs 
(Duffy and Jonassen, 1992). Based on the work of Vygotsky (1962), Piaget 
(1957), and Bateson (1973) learning is seen as an active and constructive 
process. In this understanding, learning does not mean the transfer of 
knowledge from a teacher to a learner, but rather the learner’s permanent 
(re-)construction of knowledge, based on former experiences.  
Socio-cultural theories take learning as a collective process which is linked 
to specific contexts of action. Knowledge emerges in communities of 
practice by discursive assignment of sense (Lave and Wenger, 1991; 
Wenger, 1998). Processes of social identification (Tajfel, 1978; Turner et 
al., 1987) play a central role for the establishment of common practice and a 
shared identity. They need to be considered more explicitly in the discussion 
on socio-cultural theories of learning. To foster networks among student 
groups, academia, and start-up companies, the scientific discussion on social 
capital (Bourdieu, 1983; Putnam, 1993; Cohen and Prusak, 2001; Huysman 
and Wulf 2004) means a relevant condition (cf. Rohde, 2004).  
In this chapter the theoretical background for the didactical conception and 
the design of the course is described, including theories of communities of 
practice and social capital. 
 
2.1 Communities of Practice (CoP) 
 
Many authors found the concept of CoP helpful to understand and to 
support cooperation, knowledge management, and collaborative learning 
(Brown and Duguid, 1991; Osterlund and Carlile, 2003; Allatta, 2003). 
Several case studies conclude that this is true even for computer-supported, 
virtual or distributed communities (Orlikowski, 2002; Haas et al., 2003; 
Eales, 2003; Arnold and Smith, 2003; Rohde, 2004; Rohde et al., 2005).  
The theoretical approach of Communities of Practice (CoP) integrates 
identity theory, theories of practice, and theories of social structure and 
situated experience (Wenger, 1998). In their research on situated learning in 
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working groups, Jean Lave and Etienne Wenger focus on common daily 
practice of group members, active membership, and in-group awareness 
(Lave and Wenger, 1991). The most important inclusion mechanisms 
concerning these communities are processes of collective learning and the 
production of shared meaning and collective identity. 
The authors analyzed processes of learning in organizational units. They 
developed their approach of CoP, which became very influential during the 
last years. Their findings characterize processes of learning as engagement 
in the social practice of groups and networks. The concept of ’community of 
practice’ does not comprise organizations or enterprises as a whole, but 
(mostly informal) working and cooperation units: "These practices are thus 
the property of a kind of community created over time by the sustained 
pursuit of a shared enterprise" (Wenger, 1998, p.45). In this approach the 
social practice refers to explicit and tacit knowledge and competencies. It 
integrates language, tools, documents, symbols, and roles as well as 
conventions, norms, rules, perceptions, and assumptions.  
In CoP, an individual's learning is inherent in the processes of social 
participation in CoP. Knowledge and learning in CoP are not abstract 
models but relations “between a person and the world” (Duguid, 
forthcoming, p. 8) or “among people engaged in an activity” (Osterlund and 
Carlile, 2003, p. 3). Individual learning in a CoP is mainly based on 
“legitimate peripheral participation” (Lave and Wenger, 1991). That means 
that participation of an individual must be perceived as legitimate by the 
community members (e.g. through a common task or shared enterprise). 
During the participation process, an individual might enter the community 
as a beginner at the periphery and then gain a more centered position over 
time by acquisition of cognitive apprenticeship. Cognitive apprenticeship 
has to be acquired through participatory observation of experts in the CoP, 
the processing of simple (and more and more central and sophisticated) 
tasks, and a recessive coaching and feedback by the experts. This 
acquisition process leads to an intensified inclusion into the social practice 
of the community. Learning is based on this process of inclusion of 
outsiders, becoming more and more insiders in the common practice. The 
communities of practice themselves can be seen as "shared histories of 
learning" (Wenger, 1998, p.86).  
The development of a common practice defining the community includes 
the negotiation of meaning among the participating members as well as 
mutual engagement in joint enterprises and a shared repertoire of activities, 
symbols, and artifacts. This community practice is inseparable from issues 
of (individual and social) identity which is mainly determined by negotiated 
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experience of one's self in terms of participation in a community and the 
learning process concerning one's membership in a CoP (Wenger, 1998, 
pp.145ff.). The mechanism of (social) identification of individual persons in 
the social context of the community plays a key role for the formation of a 
community of practice. We can see that the CoP approach combines the 
"two sides of the medal" of community participation: The social practice of 
the community as a collective phenomenon and the identity of its members 
as an individual one. CoP theorists focus on both levels of communality and 
individuality. 
Furthermore, not only collective and individual processes are analyzed but 
also productive and reproductive practices (cf. Osterlund and Carlile, 2003). 
While a productive practice of a community is directed to find solutions to 
problems, fulfill common tasks, and reach the shared goal, the reproductive 
practice is directed to constitute and reconstitute the community itself. Thus, 
processes of community- and identity-building are central.  
 
2.2 Social Capital 
 
For societal and political networking processes, the paradigm of social 
capital gained prominence. During the last years the social capital approach 
is increasingly adapted for the analysis of cooperation in (NGO-) networks 
as well as of collaboration in companies and working groups. Nevertheless, 
the concept of social capital is not well defined and is used by various 
authors in different ways (e.g. Putnam, 1993 and 2000; Bourdieu, 1983; 
Cohen and Prusak, 2001). 
Bourdieu defines social capital as the actual and potential resources which 
are based on ownership of sustainable networks, of (institutionalized) 
relationships, and mutual respect (cf. Bourdieu 1983). He analyzed the 
relation of social capital and economical, symbolic, and cultural capital and 
describes social capital as the (individual and social) reputation which is 
needed to enter the “good society” and the political sphere. In this 
perspective social capital is a mechanism of political inclusion/exclusion.  
To adapt the concept for collaboration processes in companies, Cohen and 
Prusak conclude: “Social capital consists of the stock of active connections 
among people: the trust, mutual understanding, and shared values and 
behavior that bind the members of human networks and communities and 
make cooperative action possible. (...) Its characteristic elements and 
indicators include high levels of trust, robust personal networks and vibrant 
communities, shared understandings, and a sense of equitable participation 
in a joint enterprise - all things that draw individuals together into a group” 
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(Cohen and Prusak 2001: p. 4). The authors refer to the concept of social 
capital mainly to analyze and support information and knowledge 
management within companies, departments, and working groups. 
Concerning processes of gaining and fostering social capital, the approach 
assumes that it is accumulating when it is used (productively), otherwise it 
is decreasing. In this sense social capital tends to be self-reinforcing and 
cumulative. People gain connections and trust by successful cooperations, 
and these achievements of networks and trust support good cooperation in 
the future. To gain and foster social capital, Cohen and Prusak suggest the 
following (organizational) investments in trust building processes: 
According to their suggestions, social capital can be gained by being 
trustworthy, by being open and encouraging openness, and by trusting 
others (Cohen and Prusak 2001: p. 45f). 
In case of learning processes, social capital theorists refer to these mutual 
relationships of trust and trustworthiness to explain the social exchange of 
knowledge within networks. Learning takes place in social networks in 
which members share their knowledge with each other. According to 
Duguid (forthcoming), social capital theory “points to the unseen links, CoP 
theory points to unseen boundaries (…) that divide knowledge networks 
from one another” (p.1). In contrary to social capital approach, which 
underlines peoples’ willingness and ability to share knowledge and 
experiences in social networks, CoP theorists differ between willingness and 
ability. It is the common engagement in a shared practice of a community 
that makes individuals able to share knowledge and experiences and 
therefore, learn from each other.  
However “CoP analysis accepts the importance of social capital networks to 
understanding why people will and will not share” (Duguid, forthcoming, p. 
1), the CoP approach takes communities and networks as well as their 
internal communication as more complex than social capital theorists. Only 
the analysis of a (well-) defined and established common practice can 
explain, why people (whose willingness to share knowledge, experiences 
etc. is given by social capital ties) are able to share know how (which is 
mainly characterized by a tacit dimension). The ability to share knowledge 
therefore depends on a basis of common experiences and shared cultural 
values or commitments (Duguid, forthcoming, p. 8). 
Nevertheless, we assume that Social Capital approach will help us to 
understand processes of networking of regional entrepreneurs and 
networking of students with these entrepreneurs better. In contrary to CoP 
approach, the concept of social capital does not focus on a specific practice 
and a common culture but rather on an analysis of mutual relations of trust 
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and trustworthiness. We assume that cooperation between university 
students and entrepreneurs would enable and support the formation of 
mutual trust. 
 

3 Design of the Course 
 
Based on the theoretical foundations sketched above, we conceptualised the 
course as shown in figure 1. A major part of learning was supposed to 
happen by legitimate peripheral participation in the community of practice 
of the start-up companies. We intended to support processes social capital-
building between entrepreneurial practitioners and university students. The 
cooperation of students and practitioners to carry out a common real-world 
task should allow the establishment of a shared practice and therefore 
mutual learning. While the course was redesigned after the first instance to 
meet the design goals more effectively the basic approach described here 
was kept over all instances of the course and proven to be successful. 
Group oriented learning processes, especially among the student teams and 
between them and their academic advisors should be facilitated by a 
community-system. Thus, the instructors put task relevant learning materials 
on the community-system. Additionally, instructors were available for 
consultancy and supervision. The weekly lecture series supported the 
reflective processes of the students related to their tasks. Moreover, it was 
supposed to work as a forum of discussion among students and guest 
lecturers from industry and academia. While initiating learning processes 
among the students, the course design supported the knowledge transfer 
from academia to industry, as well. Discussions between students and 
practitioners were thought to be the starting point of learning processes in 
practice. 
The course was developed for students of the German diploma-studies on 
computer sciences and international students of the master programmes on 
software systems engineering and media informatics offered by RWTH 
Aachen and Bonn-Aachen International Institute of Information Technology 
(B-IT). Therefore, language of the course was English. The syllabus of the 
course as well as the complete schedule were put on a website accessible for 
the students and linked within the community-system and the campus wide 
information system of RWTH Aachen (CAMPUS). The schedule contained 
always the fixed meetings, the review dates, the planned workshops and a 
tentative list of lectures given by guests. Because of the high workload of 
entrepreneurs shifts in the schedule and substitute lectures were always 
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possible. As a technical infrastructure, a community-system was deployed to 
the lab groups. The system supported cooperation within and between 
working groups. Furthermore, the extern lecturers were asked to 
additionally be at student´s disposal after the lectures of one term and in the 
range of their time-budget as to be helpful in discussions and for any 
questions the students might have concerning the community-system. 
Moreover, the system had been used as a knowledge-archive for lecture and 
project materials. There, lecture and project materials have been published 
regularly on the net. In order to find these materials, the system offers 
various retrieving possibilities. Also needed programming tools like a 
source code management system and various editors have been installed to 
support community-oriented work settings. 
 

 
 
Figure 1: Design of the computer supported course “Entrepreneurship and New Media” 
 
In the first meeting at the beginning of the winter term the interested 
students in the course were introduced to the basic concept of this type of 
courses; the tasks were presented briefly and lab groups were formed. 
Usually the numbers of students interested in the course were higher than 
the numbers of students interested also in the lab. In the introduction 
meeting the students chose one of the presented project tasks and formed 
appropriate working groups (Labs). Projects were always related to one of 
the local start-up companies in the region. Therefore, the companies and the 
designer of the course developed the projects jointly. We calculated 50 
hours of student time for the course itself and 150 hours for the project lab. 
Each student should spend one day of the week for the lab at least. As the 
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lab was intended for students of technical subjects in computer science the 
definition of goals was very technical. At the end of the term the students 
should be able to present a so-called alpha prototype, a kind of feasibility 
study. To reach this goal, students should apply project management 
techniques presented in the introductive workshop. A second goal was to let 
the students virtually found a company within the lab. With respect to this, 
students should develop a marketing concept for a product and should be 
able to present the product as a solution to customer needs in a business 
focused presentation.  Very early in the term, the lab members had meetings 
with their start-ups to gather information about their objectives, projects and 
working methods. The lab groups and tutors compiled and agreed upon 
concrete project aims for the execution of the practical tasks and a realistic 
project plan which was to be reviewed in the first review.  
In the following week, an introductive workshop to the used software 
engineering methodology took place in a two day block event. This 
workshop was intended to present the methodology and to do a mini-project 
consisting of all steps of the planned project. In the workshop the students 
implemented a little tool using the software engineering method and the 
project management technique lessons. The instructor played the customer 
and a short review was performed at the end of the second day. 
With regard to the accompanying lecture, speakers from academia and 
practice rotated. The external speakers were not primarily scientists 
(although they could be) but entrepreneurs. These experts contributed their 
experiences from practice to the course. So the students got perspectives 
from management consultants, venture capitalists, software developers, and 
personnel specialists, who supplied topic-referred empiric reports and were 
available for discussions and critical inquiries.  
In the lab reviews the lab groups mutually presented each other their results 
and discussed the further procedure together with the lecturers and experts. 
So these review sessions also served to exchange experiences and offered 
the possibility to benefit from the progress and findings of the other lab 
group. At the end of the term, students, lecturers, and entrepreneurs had a 
final meeting. The project results were presented by the lab groups and 
discussed. 
 

4 Research Method 

 
We used different qualitative methods for the evaluation of the course. The 
lecturers composed protocols of several lectures which stated progress, 
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discussion with students, and other characteristics. For extern lecturers, 
these protocols were composed by university members. Interaction within 
the community-system was recorded as well as email-exchange between 
students and their cooperation partners in the start-ups. As part of the final 
arrangement and subsequent to the presentation of the project results, a 45 
minute lasting open discussion took place between students, lecturer, and 
cooperation partners from the start-ups where especially students were 
asked to give feedback concerning concept and structure of the lectures. The 
course of discussion was recorded.  
Additionally explorative semi-structured in-depth interviews with students 
and supervisors from academia and industries were conducted. After 
conclusion of the first course in 2001, seven partly-structured interviews 
with all five students of the labs and both supervisors from the start-ups 
have been conducted. For evaluation of the second course in 2002, fourteen 
interviews with students, three interviews with entrepreneurial supervisors, 
and one interview with an academic teacher have been conducted. While the 
above mentioned inquiries had been carried out by supervisors, the 
interviews were lead by a scientist who was not involved in the lectures. In 
the interviews which lasted between 60 and 180 minutes, students were first 
asked about their personal background, their background of education and 
their motivation for participating in the lecture. After that, students were 
questioned on personal impressions and assessments of the lecture and its 
single components. Students were also asked to suggest improvements. In 
the interview, lecturers were questioned on their personal background and 
high emphasis was placed on assessments of the lecture-components held by 
them.  
All interviews have been recorded with DAT-recorder and fully transcribed. 
In the evaluation the answers were transformed into a table categorized by 
the role of students, academic, and entrepreneurial supervisors. The 
interviews have been analyzed descriptively according to our heuristical 
approach.  
 

5 Evaluation of the courses in 2001 and 2002 
 
According to the results of the first course in winter term 2001, the course 
was evaluated and redesigned. In the following we report on the empirical 
results of the first course and the (re-) design requirements for the second 
course. Subsequently, the evaluation results of this redesigned second 
course will be presented and discussed.  
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5.1 Evaluation results of the first course (winter term 2001) 

From a result-oriented perspective, the course as a whole can be rated as 
successful. In both of the lab groups, the technical solutions required by the 
start-up companies were developed. In lab group I, a functioning internet 
page could be developed which includes, besides presentation of the start-up 
partner (as research institute) and some of its projects, discussion forums, a 
small authoring system and graduated access permissions for various target 
groups. Lab group 2 realised a functioning prototype of an internet access 
with a database for antique furniture as the basis which allowed navigation 
and specialized search for various criteria.   
In the following, the main results of the empirical evaluation of the first 
instance will be presented with regard to the redesign requirements for the 
second instance of the course (see more detailed Klamma et al., 2004; 
Rohde et al. 2004; Rohde 2004).  
The establishment of communities of practice between employees of a firm 
and students has to be regarded as less successful with respect to both of the 
lab groups. At first, the lacking economic stability of the start-ups proved to 
be a major problem. Furthermore, the organizations proved to be too small 
for minting a common practice covering the whole spectrum of project 
tasks. At last, especially incompatible social-cultural backgrounds and 
incommensurable mutual expectations proved to be problematic for the 
establishment of community practice between the two start-up companies 
and lab groups. 
The social ties developed in the lab groups themselves were much deeper 
and much more focused on common work practice. But also the 
communities within the labs faced problems: The lab 1 group consisted of 
two students not knowing each other. One of the students was an 
experienced programmer on industry level while the other was without 
practical experience in programming. But his willingness to learn was 
appreciated by the other student. The lab 2 group – consisting of four 
international students at the beginning and three remaining ones at the end 
of the course - had a much more complicated community-oriented learning 
process. There were not only differences in coding experience but also in 
team-building capability which were caused by differences in their cultural 
background. In both lab groups learning progress was made by common 
work of the engaged students. Especially, in group 1 it is evident that 
industry gained experience in CoP can be used in university level courses. 
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Professional identity gained in university and professional practice helps 
shaping the design of the student CoP.  
Instructors play a key role in the chosen design of the course. They are 
responsible for acquiring start-up companies suitable for the student needs, 
they select the students and support their team-building processes, they 
invite the external lecturers and organize lecture series, they prepare und 
perform the tutorials, they organize und supervise all the review, and finally, 
they advise the lab groups as moderators in the dynamic learning processes. 
Thus, preparation of such courses turned out to be very time consuming but 
instructors were not always able to give enough support due to other 
commitments in research and teaching. Supervision and review organization 
were clear critique points claimed by the students while the instructors are in 
a dichotomous role. On the one hand, they are moderators within the CoP, 
on the other hand, they assess the individual performance of each student. 
Fruitful discussion among moderators and students happened when the 
formal review process was finished. This is a clear hint that the 
implementation of innovative didactic concepts is always contextualized in 
existing cultures of teaching and learning (Wenger 1998). 
Both lab groups used email and telephone quite frequently and met several 
times a week face-to-face in the lab rooms of the computer science 
department. As a technical infrastructure for the course, a community-
system was deployed to the lab groups. CommSy, which was developed at 
the University of Hamburg, is a web-based cooperation platform that 
provides different working areas in which libraries with (specialized) 
literature, black boards for announcements and thematic discussion forums 
can be used (Jackewitz et al., 2002; Janneck and Bleek, 2002). Especially 
for the lectures, a working area named “StartUp-CommSy” was created. The 
community-system CommSy was mainly used by the instructors to 
distribute the learning materials of the lectures. Analyzing the reasons for 
the sporadic use of the systems we have found several reasons. First, the 
group size of the lab groups was quite small. The coordination overhead was 
humble to that effect. The possibilities to meet physically were quite good 
lowering the system use again. In the interviews the students stated that the 
grade of interaction in the system was too low because the “critical mass” of 
people involved was not reached by the course. Additionally, the instructors 
did not motivate the students encouraged enough. 
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5.2 Redesign of the course 

To sum up the shortcomings of the first course, on the level of CoP between 
students and start-up practitioners, the cooperation was less successful, 
because 
• the start-up companies were very young enterprises which had not 

established a real consolidated own practice, 
• the start-ups were very small enterprises with only few employees and 

therefore only very limited resources to supervise the lab groups, 
• the supervisors were not very experienced in organizing the course and 

they were not known very well in the local entrepreneurial scene, 
• socio-cultural differences between university students and start-up 

practitioners, 
• the local distance between the start-ups and the university caused 

problems in communication and cooperation which were mainly 
practiced electronically. Electronic cooperation makes peripheral 
participation in CoP more difficult. 

On the level of cooperation with academic instructors and teachers, 
interviews showed evidence for increased support by academic supervisors. 
Besides the good cooperation in both labs, the students asked for a tutor 
who had been able to support them, coordinating their activities. 
Furthermore, they defined their need for more review meetings during the 
course. 
Concerning the technical support by a cooperation platform, lab group 
members complained about the very small size of both lab groups and about 
the low demand for using the system, indicated by the teachers. According 
to these results, following changes were made to redesign the course for the 
second run in winter term 2002 (cf. Rohde 2004): 
• Start-up companies have been selected which were more stable than the 

first two companies. Two of the three new companies, engaged in the 
second course, had been founded earlier and had a longer history, better 
established practice, and more employees. The third start-up was still in 
its foundation process but worked together with a well-established 
strategic partner. 

• Furthermore, the three companies had developed a more profound 
practice with respect to software development.  

• Bigger student groups were established. Each of the three groups started 
with six members. 

• Each lab group was supervised by a specific tutor. 
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• One of the initial lectures dealt no longer with UML but with Extreme 
Programming (XP), because XP seemed to be more appropriate for 
short-term software development projects within smaller teams. 

• The course was accompanied by six students from the department of 
organizational psychology which supported the lab groups by intense 
coaching and training for presentation techniques. The students were 
supervised by a senior researcher. 

• Conduction of four review meetings during the second course (instead 
of two review meetings during the first one). The reviews were taped on 
digital video and analyzed by the psychology students to give the lab 
students feedback on their review performance. 

 
Moreover, in winter term 2002 we chose the BSCW system as a technical 
infrastructure for cooperation (cf. Bentley et al., 1997; Koch and Appelt, 
1998; Appelt, 1999). Due to the disappointing experiences in the first 
instance of the course we carefully designed an introductive process for the 
groups which gave them additional external motivation to use the system. 
The introduction process followed the guidelines developed by Bleek et al. 
(2000). In the first meeting photos of each participant were taken and the 
first task for each students, supervisors, and support staff was to create their 
personal home page using the BSCW functionalities for user management. 
Thus, user got acquainted with the system quickly and barriers to further use 
were lowered. Some initial documents were uploaded, e.g. survey of the 
course, slides of lectures, and useful materials from the last year course. 
However, the structures to organize their labs were created by the student 
groups themselves. Finally, all participants were strongly encouraged to use 
the system. In contrary to the first instance, university teachers and tutors 
used BSCW more frequently themselves and defined concrete tasks to carry 
out with the system. Thus, the (external) motivation to use the community-
system was increased significantly. 
Following table shows the design changes made to the second instance of 
the course with regard to the evaluation results of the first instance: 
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Table 1. Design Changes between first and second instance of the course 
1st Instance (WT 2001/2002) 2nd Instance WT (2002/2003) 
Very new, young and small companies Older, more established and a bit larger

companies 
Academic lecturers/instructors, external 
lecturers, enterpreneurial supervisors 

Additional academic tutors,
6 psychology students as coaches for
presentation 

Very small lab groups (2 to 4 members) Larger lab groups (6 members) 
2 review meetings 4 review meetings 
CommSy BSCW 
UML XP 

 
 
5.3 Evaluation results of the second course (winter term 2002) 

During the first lecture of the second course, the students built three teams. 
This group-building process was self-organized by the students without 
intervention of the supervisors. All of the labs teams consisted of six 
students internationally mixed: besides four Germans, students from 
Turkey, Greece, Macedonia, Ghana, India, and Pakistan. To each group a 
start-up company practitioner and an academic tutor were assigned. 
The first group cooperated with a five year old software company of 25 
employees, developing applications for direct banks and their customer 
management. The student group was supposed to develop a set of web-
based applications which converts financial data like investment portfolios 
automatically from XML to Java applets, C# dot.net applications, SVG files 
or Flash Animations. These web-apps were used in customer consultations.  
The second company is active in the field of e-learning since 2000. It 
markets an authorware environment and a tool kit for learning and 
competence management in medium sized and big companies. The company 
employs five developers. The students were supposed to develop a 
personnel diagnosis application for matching candidates’ profiles with job 
requirements to identify training needs. 
As a third partner a two-person entrepreneurial team participated. It planned 
to establish a company for fraud detection on the internet focusing on the 
detection of graphics which were protected by copy rights. The search 
engine with around 300 million graphics had been licensed from the 
strategic partner who also delivered the database interface to the search 
engine. The strategic partner was well established and provided also support 
to the lab group. The task for the group was to implement the business 
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model with a web-site and an automatic back end for searches on 
subscription basis. 
After the course 14 students, three company practitioners, and one teacher 
have been interviewed. Concerning the results, two of the start-up 
supervisors evaluated the work as successful, while one entrepreneur 
showed dissatisfaction.  
The overall learning experiences have been evaluated quite positively by the 
students. This is due to the following factors:  
• working on practical real-world problem solutions, 
• the cooperation with real partners from start-up companies, 
• the cooperation in teams, 
• practical experiences with presentation techniques in the review 

sessions, 
• and the method of extreme programming (XP). 
In the following more detailed results of the evaluation are presented. All 
reported results are taken out of the interviews. Most of them represent 
condensed interview statements. Some interview statements will be 
presented as direct quotations. 
 
5.3.1 CoP within the lab groups 

The establishment of a common practice was quite successful within the lab 
groups. The groups were stable during the course, except lab 1 in which one 
German student of management sciences left the group after two months 
because he missed more economical lectures and contents. The group faced 
some problems after he resigned because he had taken the role of a 
presenter. Besides him, the lab consisted of one Ghanese and four Indian 
students. These Indians tended to exclude the Ghanese at different occasions 
by using their mother tongue in group discussions. After some conflicts in 
this group the course was winded up by the remaining group members in a 
successful way. An interesting observation was the fact that one group of 
Indian students use their social network in India for coaching. In case of 
coding problems the use their mobiles to contact people in India to help 
them instead of asking the supervisors or local support staff. This behavior 
changed over time as far as we could observe it. 
In the other lab groups the cooperation was less problematic. All 
participants underlined in the interviews that the close cooperation in the 
labs was one of the main learning effects. They expect that the established 
cooperation and relationship will last longer than the course: 
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“With help from the team and the people in the group- funny people - 
it was fine. They tried to help me and then I felt as a group member. I 
meet them every day and we can make jokes together, just small talk 
and so on. This evening we meet again. (…) I think we have 
established a good friendship”. (interview lab 2) 

 
The group structure was developed self-organized and described as non-
hierarchical. On the other hand there were single persons which proofed 
higher competences as others and were highly-engaged. Some of the 
students and one of the tutors state that it would be better to establish a 
formal leader of lab groups to draw decisions and coordinate the process. In 
this regards, the role of the group supervisors has to been researched 
carefully. One of the major design changes was that the groups now have a 
distinguished supervisor. The supervisor was responsible for establishing 
the contact between the group and the start-up company, for the facilitation 
of meetings, for the allocation of rooms, lab places, software and books, and 
for the consultancy of the groups in daily work and around reviews. Each 
supervisor interpreted his role in a different way which was reflected by the 
students in the interviews according to their cultural background and their 
role in the CoP.  
 

“Great, I think [B2, name of tutor 2] did more that he was supposed to 
do, as it was his own practical work. The relation with him was very 
good and one could speak with him very good, we always could get 
access. This is the most important in my eyes, that he is available. (…) 
Maybe he could have been a little bit more strict. I think [B3] was a 
little bit more strict and this maybe was better.” 

 
Another student stated that he liked his own tutor very much, 
 

“…but I think the other tutor [B1] is quite angry towards the people. I 
don’t know, maybe he does that to get more out of us, but I don’t like 
this style and behaviour. 

 
While one supervisor was very managerial and tried to compensate the 
lacking contact between the start-up company and the students, the other 
supervisor was very colloquial and took part in many social activities of the 
CoP. The implementation of such concepts depends deeply on the changing 
role of university level supervisors. They are challenged by the intensity of 
temporal and emotional engagement as well as by the needed professional 
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qualification. By monitoring the three different supervisors we can confess 
that they layout their role in different ways. For further studies on the 
interplay between teachers and learners in university CoPs our theoretical 
setting can be used as a framework. 
The design of the projects is a complicating factor in comparing the 
different CoPs. In one case the project turned out to be a more research-
oriented project than a development-oriented project. The groups spent a 
great job in researching the necessary technologies which helped the start-up 
company to identify future areas of competencies for the software 
development process. Another group faced no difficulties in the project 
because of their level of technical mastership. Therefore, their need to apply 
new methods helping them out of the jam was very little. Identification with 
the problem arised in the ongoing work helped students to recognize 
themselves as being member of a group, especially in contrast of not being 
member of another group. This is a hint that level of engagement can be 
influenced by the amount of trouble involved in the project.  
The training for presentations techniques was introduced as a new module 
into the course. This was appreciated very much by the students. Support for 
this was organized by students of psychology and their instructors. Every 
review included a talk by some group members. These talks were taped on 
digital video in a specially equipped seminar room and post produced in the 
computing center. After an analysis phase the psychology students 
conducted special feedback workshops with each group to find failures in 
the presentations and how to improve presentation techniques. In the middle 
of the semester a full day workshop was conducted to introduce general 
techniques applicable in scientific and business presentations. At the end of 
the semesters entrepreneurial presentation techniques like elevator pitch and 
focused customer presentations were additionally introduced and applied in 
the final review as well as in the public presentation of the projects. The 
social ties between the students in the group and the psychology students 
developed very intensively.  
 

“I want to thank the psychology people. (…) This was very important 
for me personally. (...) It is very important to make other people think 
and feel like we do, and the psychologists were very helpful. And for 
a start-up company presentation techniques are very important”. 

 
One of his colleagues added:  
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“Yes, the workshops helped me a lot to improve my presentation 
techniques (…), the [psychology] students were very sympathic and 
cooperative.” 

 
Some of the students turned out to be very good presenters in the end 
comparable to those trained in MBA courses like the Ghanese student who 
did an impressive presentation at the end. So, the offering of training for 
presentation techniques is not only very attractive and sometimes also 
proved successful for students but also helps in shaping CoP by additional 
common practice and further identity-building.  
 
5.3.2 CoP between students and company practitioners 

As in the first course in winter term 2001, the establishment of CoP between 
students and the company employees was limited. A real participation of 
students in the companies’ communities of practice could not be established. 
In case of the third company, it was not stable and old enough to offer an 
established own practice for the students to enculturate in. On the other 
hand, due to the very intense engagement of the company founder, a very 
good relationship between the entrepreneur and students emerged:  
 

“One meeting every week, at Wednesdays. We give him our results 
and he tries to give us ideas how to proceed. If he has got doubts, he 
asks directly. He is a really nice guy, very cooperative and helpful 
(…) He is very friendly, just like a group member.” 

 
The entrepreneur confirms a good atmosphere but is disappointed with 
regard to the work result, because the competences of students did not fit his 
expectations. On the other hand, the students and the tutor stated that the 
task definition was too fuzzy to solve the problems in time. 
The second lab group shows a different picture. Here the result of the work 
was very successful while the personal relationships between students and 
the entrepreneurs were not that good. 
 

“Cooperation was poor – I would say. It is a spin-off and our first 
supervisor was expelled during the course. (…) This was the one, we 
negotiated the task requirements with. And then his successor came 
and said: ‘I don’t know what you have talked about with my ex-
colleague before’. That caused chaos. (…) The company was located 
in Bonn (…) and the lad had not enough time to be here at the 
university every day”. 
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This quotation shows that fluctuation in the personal of the start-ups and 
spatial distance disturbs the participation in the companies practice. 
Furthermore, the entrepreneur behaved like the leader of the group: 
 

“Yes, he was our chef in any sense. (…) he decided what to do. Yes it 
was not a good relationship, we saw him only two times”. 

 
The second entrepreneurial supervisor evaluates the cooperation differently: 
 

“(…) I am very satisfied. We liked this kind of interaction very much, 
how this was built up. I am very satisfied with the results as well as 
with the cooperation”. 

 
On the other hand he states: 
 

“They [the students] were not really integrated in the company’s 
practice, in sense that they worked here at the company’s location. 
Nor did they take over other tasks (…)”. 

 
The first lab group met with their start-up supervisor only two times during 
the course. He was part of the management of the company and had not 
enough time to show up more. But the students understood his limited 
resources and sent him written reports on their work progress weekly. 
Nevertheless, all students stated that they were very satisfied with the results 
and that they had learned a lot. The supervisor agreed on that students’ 
impression. He argues that 
 

“(…) Integration [of the group] in business processes could not work 
with this structure. The whole group had to work inside the company, 
or minimal two or three of them to design a clear communication 
interface”. 

 
This can be seen as a hint that processes of “generalization” and 
“accentuation” (Tajfel, 1982; Turner et al., 1987) are working within the 
initiated CoP: Amongst the student “in-group” phenomena of social 
identification occurred, while between students and entrepreneurs (as “out-
group” members) identification is less likely. Therefore, community-
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building of members of distinct social groups with different cultural and 
historical experiences maybe faces specific problems of understanding and 
needs advanced coordination efforts. 
The role of the method change has to be investigated further on. Extreme 
programming (XP) was introduced by the course designers to have a method 
at hand which is known to be more suitable for short projects with small 
development teams than UML and the unified process. Even more, local 
start-ups known by the designers have already positive experiences with XP. 
One company has a special wing in its new building only dedicated to XP 
projects. Most of the students were very pleased with the method itself but 
the difficulties with the applications of all the XP rules were obvious. In 
case of urgency, students throw all principles over board and return to “good 
old hacking” approach. The companies are very interested in the XP 
approach but when asked their software engineering methods are even more 
underdeveloped than with the students. Our observations are consistent with 
the debate about XP in the last years (cf. e.g. Stephens and Rousenberg 
2003) and a CoP aware software development method is still an open issue.  
To sum up the interview results, we can see that limited resources (both 
persons and time), spatial distance, cultural differences, and 
incommensurable expectations hinder the establishment of CoP between 
university students and company practitioners (cf. Rohde et al., 2004). 
 
5.3.3 Technological support by the cooperation platform 

Contrary to CommSy during the first course, BSCW was used very 
frequently by all groups and students. This was due to the strong 
recommendation from the supervisors to use the system for cooperation and 
to define certain tasks to be carried out with the groupware (e.g., fill in 
personal data and upload a photography). Furthermore, the lab groups were 
bigger and the start-up practitioners used the system more intense than in 
the first course. 
All interviewees evaluated the usage of BSCW as very positive: 
 

“Role of BSCW should not be underestimated. It is very helpful for us 
(…) We use it for everything, for upload of developed applications, 
for organization of meetings, for weekly reports. To say it in other 
words ‘Everything we do, can be found in BSCW’. (…) If you are 
working with BSCW it is like being together with all of us”. 
(interview lab 1) 
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A member of lab 2 states very clearly:  
 

“I log in to BSCW nearly every day. It plays a role like a group 
member”. 

 
The groupware system was used for up- and download of documents, for 
discussions in forums, for co-authoring of documents, for annotations, and 
for awareness information. For planning activities and negotiation on 
meetings, other media like phone and e-mail were used instead of the 
cooperation platform. 
Interviewees named some shortcomings of the system BSCW: They missed 
features for synchronous communication like chat. The up- and download of 
documents was evaluated several times as too complicated. The social group 
aware support (Preece 2000) of suitable community-systems is crucial for 
the establishment, maintenance, and development of CoP. These are very 
new duties and need developed social competences in fostering trust and 
team spirit. Especially, the introduction process for the community-system 
has to be designed carefully to reach a mission critical use of the system 
during the course and later on. Barriers in using the system which can 
observed in student groups using the same system without the introduction 
process were lowered by the first guided steps to use the system. 
Consequently, later use was very intensive extending the use of the system 
far beyond the time line of the lab course. Based on the good experiences 
with the introduction process we have codified the process and use it for a 
community-oriented continuing education portal.  
 

6 Discussion 
 
Socio-cultural theories of learning stimulate the design of practice-based 
courses in applied computer science. We have presented empirical findings 
concerning a lab course which was accompanied by a series of lectures and 
supported by digital media. This course design is different from traditional 
internships in industries in which students are not supported by university 
teachers to such an extent. The results of the evaluation have shown that 
both networking on a technical and a social level offer new opportunities for 
university level education. 
Especially the work on real-world problems, collaboration in teams together 
with partners from start-up companies were evaluated very positive. 
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Following a first instance of the course the didactical design was improved 
significantly according to evaluation results. By a more precise selection of 
start-up partners, larger lab teams, coaching of the lab groups by tutors, and 
increased motivation to use the technical community-system, collaboration 
and therefore the establishment of a common practice within the lab groups 
have been improved. Furthermore, additional engagement of students of 
organization psychology, certain trainings (e.g., presentation techniques), 
and the conduction of more review meetings, led to a better evaluation of 
the second instance. 
In the first instance of the course in 2001, design flaws, cultural as well as 
professional diversities, and imponderableness of reality limited the success. 
Although the second course in winter term 2002 was based not on a 
different or new didactical design, but stands for an organic advancement of 
the first instance merely, the redesign of the second instance resulted in 
better collaborative practice and more stable relationships between start-up 
companies and students. Most important barriers for the establishment of 
CoP between university students and start-up companies are limited 
resources (time and persons) and cultural differences. Especially the 
differences in cultural background and different historical experiences in the 
two distinct groups of “students” and “entrepreneurs” might make processes 
of social identification (cf. Tajfel, 1982) more difficult and therefore 
successful community-building less likely. According to identity-building 
processes of social categorization, generalization within “in-groups” lead to 
reinforcement of perceived similarities, while accentuation between 
members of different “out-groups” increase perceived differences (cf. 
Turner et al., 1987). This perception of intra-group similarities and inter-
group differences might hinder the establishment of CoP between members 
of different group and should be taken into account with regard to the design 
of supporting conditions for the initiation of communities of practice. 
Nevertheless, good personal relationships and therefore rich social capital 
were established between some students and practitioners. Self-organized 
and non-hierarchical structures support the building of social capital within 
the lab groups. In all lab groups learning mechanisms of legitimate 
participation have been proofed successfully. Especially the students 
reported on high intensity learning in their collaborative practice in the lab 
groups. 
Did the students learn how to network? Students within the lab groups build 
up social capital leading to relationships beyond the scope of the course. 
Still the lab students do joint work in other contexts like course homework 
or master thesis work. Some of them have the same cultural background but 
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we can also observe cooperation between students from different countries 
but the same year.  
We can monitor that the students still use the BSCW system, especially for 
downloading materials not stored elsewhere like videos taped in the review 
sessions and personal information about other lab members. The personal 
reputation of the supervisors from the university in the entrepreneurial 
networks has been leveraged by the courses. The supervisors are included 
into information exchange networks and are invited to start-up related 
events like business plan competition, company fairs and so on. Especially 
the contact between the course supervisors and the local university 
entrepreneurship center from which lecturers were invited to present in the 
course and the common lecture series helped in establishing stable 
relationship and social capital. 
Further development of university structures is needed but also new 
potential for universities are offered by networking with local industry and 
life-long learning activities within continuing education. The course has 
been conducted several times more in the following years at the same 
university (RWTH Aachen) but also in another university (University of 
Siegen). The analysis of the empirical data of these courses is currently 
ongoing work. The concept of the course is used to design new pan-
European master programs which exchange third country and European 
students between different European universities to foster student mobility 
and exchange between European universities and industries. 
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