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Abstract 

In this paper, we draw on open innovation paradigms and Activity Theory to describe how a research organization operates 
and manages the development of a platform for serious gaming. In particular, we focus our efforts on the relationships 
formed within the research organization and across the gaming community, and consider whether open innovation practices 
followed. While open innovation has been explored considerably in relation to its business value and its wide application in 
gaming, what misses in the literature is a micro-analysis of why and how it occurs through discursive activities. The paper 
addresses this gap in the literature by offering an understanding of how dialogues develop between individuals that have 
never developed a gaming platform before neither do they have a working history on this specific field. Discourse analysis 
is performed to study the initial interactions of actors with each other and the mediating tools they have at their disposal 
until they manage to develop a platform for serious games which will then attract contributions from the gaming 
community. The case study provides an instructive example of the innovation process and shows that the innovation process 
can be comprehensively examined as a shared activity. Addressing the scope of the conference, the paper suggests that 
Activity Theory, a multi-disciplinary approach, can support organizations and entrepreneurs in developing an effective 
design strategy for serious applications of games and virtual world technologies and thus addressing the challenges raised 
by the shift towards immersive world applications. 
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1. Introduction 

This paper reports on a research project in progress undertaken by a research organization, which attempts to 
develop a platform for serious games. Its main objectives are to attract the gaming community to contribute 
with ideas for new serious games, to support the information and experience exchange within the gaming 
community, and ultimately to foster innovation in the serious games industry by achieving commercial 
agreements among contributors. As such, the platform developed will follow the open innovation paradigm to 
accomplish these objectives. In this paper, we focus on the relationships formed within a research organization 
and across the gaming community, and consider whether open innovation practices followed when developing 
the platform for serious games (henceforth, the PSG). 

Drawing on open innovation paradigms and Activity Theory, the paper describes how a research 
organization operates and manages the development of PSG. The PSG will rely on the contribution of the 
gaming community members to offer customized serious applications and games. While open innovation has 
been explored considerably in relation to its business value and its wide application in gaming, what misses in 
the literature is a micro-analysis of why and how it occurs through discursive activities. The paper addresses 
this gap in the literature and offers an understanding of how interactions develop between individuals that have 
never developed a gaming platform before neither do they have a working history on this specific field. 

Discourse analysis is performed to study the initial interactions of actors with each other and the mediating 
tools they have at their disposal until they manage to develop a platform for serious games which will then 
attract contributions from the gaming community. The case study provides an instructive example of the 
innovation process and shows that the innovation process can be comprehensively examined as a shared 
activity. Revisiting the operational framework of a research organization, innovation can be encouraged and 
further assisted, which can in part result to increased and improved production of serious applications and 
games, respectively. 

Addressing the scope of the conference, the paper shows how Activity Theory, a multi-disciplinary 
approach, can support organizations and entrepreneurs in developing an effective design strategy for serious 
applications of games and virtual world technologies and thus addressing the challenges raised by the shift 
towards immersive world applications. 

 

2. Literature review 

2.1. Open Innovation Literature 

 lead users, the importance of users as a source of open 

to describe innovation processes in which firms interact extensively with their environment, leading 
dynamically to a significant amount of external knowledge exploration and exploitation [5, 6]. Open innovation 

innovation, and expand t
considered as one of the most promising applications of the Internet era, not least because of the unparalleled 
opportunity to connect previously disconnected individuals to engage in common practices, actions and 
projects, thereby fostering innovation to extents that are often unknown to us. 

Already, a number of theoretical and empirical studies have been conducted to investigate the process of 
innovation which at the same time, directly or indirectly address the change in the redefined relationship 
between technology developers and end-users. Reference [8] has described the evolution of technology through 
incremental improvement within an existing community of practitioners. Reference [9] adds that user-led 
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preferences. This is enabled by the consumer freely revealing information about an innovative product or 
process to the manufacturers, which may then improve upon it and/or, assuming economies of scale in 

-house production costs [10; 11, 12]. This is particularly 
important, especially, as this information may be costly to acquire, transfer and use [9]. In this sense, users 
have been also acknowledged as playing a key role in influencing the direction of innovation [13]. 

User integration into the various phases of an innovation process has been analyzed by researchers from 
other perspectives as well, mainly regarding roles, chances, and risks [14, 15] involved in developer-end user 
interactions. Besides their role as consumers, users are being considered as active promoters of specific 
technologies and innovation. Therefore, their perceptions of their own needs and their own understanding of 
the product qualities that fulfill these needs are shaped strongly by particular experiences. 

Reference [16] has looked at the diffusion of innovations either as a collective process or an authority 
decision. Reference [17] and [18] have looked at technological innovation, as a socially constructed process in 
which social groups continuously negotiate different meanings (see also [19, 20, 21]. Researchers such as [22, 
23, 24] have attempted to explicate the interpretative dynamics involved in the process of the introduction of an 

the design stage of innovation. Reference [25] has researched 
the video game industry to understand the potential benefits and possible limitations of open innovation from 
the viewpoint of firms making consumer goods. Reference [25] has specifically looked at how user-led 
innovation increasingly involves peer-to-peer interaction and collaboration among consumers in the Internet 
era. 

A recently provided definition of open innovation that links the open innovation framework to literatures 
such as knowledge management, organizational learning, and collaboration practices is the following: Open 
innovation is defined as systematically performing knowledge exploration, retention, and exploitation inside 

ation process [26] (see also [27, 28]). However, 
as the author argues even the successful firms have to overcome major challenges at the beginning of their open 
innovation initiatives [29, 54], since there are major inter-organization differences in how open innovation is 
successfully managed.  

Reference [26] believes that there are firms that experience severe challenges in actively managing the 
processes of open innovation and others that appear to have achieved some great benefits, such as Procter & 
Gamble and Eli Lilly. In this sense, there is lot to be learnt on turning open innovation into best practice and 
transferring it across an organization. Despite the various perspectives open innovation has been looked at, 
there is still a gap in addressing the discursive micro-processes of enabling open innovation. While a tentative 
systematization has been provided to suggest four lines of open innovation  namely, technology transactions, 
user innovation, business models, and innovation markets  we will draw upon the second stream of research 
studies, which is user innovation. This stream primarily examines how firms may collaborate with users in the 
external exploration of new knowledge and ideas [26]. Having reviewed the relevant literature on this stream of 
open innovation, we feel there is still limited understanding of its potential applications and benefits. Thus, 
practitioners and academics alike would benefit from a better understanding of the communication practices of 
open innovation processes, in order to grasp the benefits of acquiring new knowledge while avoiding potential 
negative side-effects such as falling into a chaotic or poor communication. To shed light to this, we argue that 
offering an understanding of open innovation by focusing on discursive practices will be necessary to analyze 
how open innovation actually takes place. In order to do this, we suggest the use of Activity Theory. 
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2.2. Activity Theory 

Activity Theory has its foundation in the Soviet cultural historical school of psychology that was founded by 
L. Vygotsky during the first decades of the 20th century [30]. The focal point of Activity Theory is an activity 
system where action is mediated; this draws on the idea that cultural means or artifacts  that is, mental 
constructs or physical entities  operate in a mediating role between human agents and the object. These 
cultural means or artifacts can be either signs or tools that they are internalized by individuals when 
participating in common activities with others [30, 31]. Activity 
recently with more emphasis being given to the importance of analyzing the interactions between three 
additional elements of the activity system. These additional elements include rules (the explicit and implicit 
regulations, norms and conventions that constrain actions and interactions within the activity system), 
community (which comprises multiple individuals and groups who share the same general object) and the 
division of labor (all the horizontal division of tasks between the members of the community and the vertical 
division of power and status) [32]. By doing so, they examined the activity systems at the macro level of the 
collective and the community rather than the micro level of the individual actor functioning with tools [33]. 

An activity system is usually illustrated following [32] pyramid (in Figure 1) with key features being a) the 
active role of the subject, b) the mediating role of an artifact on the relationship of the subject with the object, 
and c) the interaction of all the activity system elements with each other [34]. Researchers such as [35] and [33] 
suggest that this model looks at the activity from the point of a goal-directed subject and its actions, but it also 
brings into focus the interrelations between the individual subject, the activity in which the subject is engaged 
and the social structure within which the activity takes place. 

Furthermore, [32] advocates that the principles of historicity and of the central role of contradictions as 
sour
that activity systems are shaped over extended periods of time and their problems and potentials can only be 
understood against their own history, which ne

accumulating structural tensions within activity systems are developed into contradictions, which often take 
place when a new element from the outside (for instance, a new technology or a new object) is introduced into 
an activity system. This introduction can lead to an aggravated contradiction where the existing elements 
collide with the newly introduced element. According to [32], such contradictions generate disturbances and 
conflicts but also innovative attempts to change the activity. 

Finally, Activity Theory considers human activity as a three level hierarchy: activities realized through 
series of actions, which are carried out through operations. Human activity is always directed toward a tangible 

motivation) of the activity. 
Activity Theory has a wide audience and applications in a number of fields, including technology 

development and computer interaction (e.g., [36, 37]. This section establishes that it is possible and logical to 
use Activity Theory as a theoretical framewo
previous Activity Theory studies examining the innovation process [53, 55]. 

Drawing on Activity Theory [36, 38; 39, 40], we aim to explore in situ how dialogues develop between 
individuals that have never developed a gaming platform before neither do they have a working history on this 
specific field. We employ Activity Theory to explain the development of the PSG by examining all the 
elements of the Activity system and will attempt to achieve a micro-analysis of why and how open innovation 
occurs through discursive activities. 
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Figure 1.  The mediational structure of an activity system (Source: Engestrom, 1987) 

 

3. Methodology 

A wide range of studies (e.g. [33, 41, 42] have applied Activity Theory and it can be said that the general 
pattern emerging is investigation over time through a variety of methods rather than specific research methods. 
As a result, data collection was conducted through discourse analysis to study the initial interactions of actors. 
Discourse analysis is the systematic study of talk and text. As such, data collection was conducted though 
analysis of electronic documents and electronic traces (e.g., emails, logging in stamps, etc.), minutes of 
meetings and organizational documents such as contracts and project management documentation. With 
regards to the study of talk, participant observation was conducted as well as participation in meetings. The 
collection of multiple forms of data took place during the period between October 2011 and June 2012. The use 
of multiple methods to corroborate data sources ensures the reliability and validity of the research. 

An interpretive approach was the underlying perspective used to guide this research. Data were collected in 
line with procedures informed by previous Activity Theory studies (e.g. [34]) and by following [43] guidelines 
about case study research. Initial data were analyzed based on inductive analytical methods suggested by [44] 
to identify themes and repeated patterns regarding the process of innovation. Discourse analysis was performed 
to study the initial interactions of actors with each other and the mediating tools they have at their disposal until 
they manage to develop a platform for serious games which will then attract contributions from the gaming 
community. The case study provides an instructive example of the innovation process and shows that the 
innovation process can be comprehensively examined as a shared activity. 

 

4. Data analysis and findings 

The research project that forms the focus of this case study endeavors to develop a platform for serious 
games which will then attract contributions from the gaming community. The sensitivity of the data gathered 
has meant that anonymity is a condition of publication. 
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The development of the PSG is still under process, so what will be presented here is part of the interactions 
held within the activity system. Data will be presented from the introductory phase (in which the research 
organization signs up to the project) and the development phase (in which the research organization proceeds to 
the development of PSG). While it is difficult to present all interactions, for analytical convenience, the 
following section provides an activity theory examination of the innovation process in the research 
organization. 

 

4.1. Motivation and Object 

The initial motivation for a project on serious games can be traced back to 2009-2010 when the idea existed 
in an embryonic and abstract form. However, due to organizational and practical affairs the prospects of the 
project were not comprehensively examined. The idea for the project re-manifested itself more than a year later 
when funding for parts of the projects became available and the project was then officially initiated. From then, 
as somewhat extensive research in the field of serious games emerged, expectations increased and the 
established motivation became to produce quality research in the field, and to foster innovation and knowledge 
transfer within the gaming community through commercial agreements among contributors of ideas for new 
serious games. 

 

4.2. Subject 

The subject for this activity system is the Principal Investigator from the research organization, who 
presented the very initial inspiration and led the project through its first phase. 

 

4.3. Motivation and Object 

The subject worked very closely with a number of partners (community) to achieve the object of the 
innovation activity. The community consists of a collective phenomenon of individuals within the research 
organization, which includes two researchers, the director for research, two developers, and several 
administration members of staff. 

The community of the system also refers to the collection of those individuals and organizations that the 
Principal Investigator interacted with. That includes a complex sub-network of organizations from the gaming 
industry, entrepreneurs engaged with mobile application and software development, mobile media and 
communication technology experts, non-professionals/game players, and other commercial organizations. 

 

4.4. Tools 

The main conceptual and physical tools that mediated the interactions between the subject and the 
community of the system were oral communication and traditional mediums such as email, telephone and 
meetings. These ranged in use depending on the context. Electronic documents were exchanged through email. 
Few non-traditional interaction tools were utilized within the research organization. Information management 
tools, online collaboration systems, and micro-sites were used to a trivial extent for the purpose of the project, 
although all individuals in the research organization were using them for other purposes. 



117 Georgios Vardaxoglou and Evangelia Baralou  /  Procedia Computer Science   15  ( 2012 )  111 – 121 

The communication with members of the community external to the research organization was mediated 
primarily by traditional mediums. In 2012 the research organization facilitated an event that attempted to bring 
together the community of the activity. That produced the emergence of new mediating tools such as websites 
and social media. While introduced late in the development phase, these tools can be viewed as a strategic 
instrument to generate meaning of the innovation. 

 

4.5. Rules and Norms 

This collection of individuals and organizations are defined by their shared norms and expectations. There 
were a number of rules and norms surrounding the innovation activity and particularly the relationships formed. 
These are important in explaining the emergence of the partnerships. These were not formally articulated rules 
but rather habitual routines of behavior. For instance, for dealing with entrepreneurs and mobile media experts 
the basic principle was that relationships were often formed on an unplanned basis. The difficult financial 
environment meant that it was challenging for the members of the community within the research organization 
to form routines of behavior that persisted on the expansion of the community rather than focusing purely on 
the financial merit and prudence of their actions. What was, perhaps, more interesting was the emphasis placed 
on the facilitation of the event that aimed to create strong relationships with the community of the activity 
despite the financial constraints. 

There were also a number of organization rules and norms that the innovation activity was required to 
follow during the trajectory of the development of the PSG such as technical guidelines and standards 
concerning data encryption, firewalls and security as well as multiple exporting functionalities. 

 

4.6. Division of Labor 

The innovation activity was largely undertaken by key individuals within the research organization. The 
participation of the Principal Investigator ensured that executive support was available and a champion existed 
to drive forward the innovation activity. This is especially important in an activity that is not expected to 
produce an immediate financial outcome and only limited resources can be associated to the activity. The 
division of labor run horizontally since tasks were shared rather than distributed from top to down. 

 

4.7. Open innovation Outcome 

The outcome of the activity system is that the innovation process will be concluded with the launch of the 
PSG by the research organization investigated. 

 

5. Discussion and Contribution 

The focus of an activity system is on how the subject shapes their objects, the reasons underlying the 
creation of the object, and the outcome of the activities that have taken place. However, although the central 
line of the activity systems (motivation  subject  object  outcome) is very important, the rest of the elements 
in the activity systems have a comparable significance. This is because the components of activity systems are 
not static components; instead, they are in a dynamic and continuous interaction with the other components 
through which the activity system is defined as a whole [45]. That said, identifying how the system components 
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mediate the activity as well as the interactions between them is fundamental to understand the human-centered 
system explored. 

In our attempt to understand the activity system in its entirety, and thus the process of innovation 
surrounding the platform for serious games examined, three key interactions were identified: 
 The relationship between the Principal Investigator and the power [formal] and influence [informal] that he 

had within the research organization (Division of Labor) and to the rest of the community. 
 The relationship between the Principal Investigator (Subject) and the individuals within the research 

organization, the gaming industry, entrepreneurs engaged with mobile application and software 
development, mobile media and communication technology experts, non-professionals/game players, and 
other commercial organizations (Community). The more exchange of information and experience the 
subject could achieve with the community, the more open the innovation process could become and a bigger 

where the gaming community could share experiences and discuss issues related to the development of new 
applications and new technologies in the field of serious games. 

 The interactions between the Principal Investigator (Subject) and the tools that mediated the activity: the 
Principal Investigator was operating in an organization which is very familiar to the exploitation of research 
for further research and sometimes for commercial purposes, and so he would be expected to make use of 
any research related to open innovation and serious games. Yet, the tool that was often employed was 
personal intuition. Beneficially, his intuition is based on extensive experience in technology development 
and so not exploiting research related to open innovation and serious games seems not to have affected the 
development of PSG so far. Traditional information technology tools were used but more advanced 
instruments such as online and web-based applications were not employed during the innovation process. 
Clearly, this has hindered somewhat the innovation process as the Principal Investigator and the community 
had to spend more time and effort to converse ideas and documents through personal interaction. 

6. Conclusion 

Through the lens of Activity Theory, we realize that the activity system was a complex sub-network of 
individuals within the research organization, the gaming industry, entrepreneurs engaged with mobile 
application and software development, mobile media and communication technology experts, non-
professionals/game players, and other commercial organizations. Therefore, the innovation activity can be 

often not all members of the community contributed to the development of PSG. 
This raises the issue of open-innovation, and lends support to the need for wide collaboration in developing 

platforms and tools for gaming, and also to the importance of open innovation. This approach might become 
instrumental in the adoption choice of certain technologies. For instance, there might be a risk where PSG is 
not adopted by the gaming community because of narrow scope of PSG. This explains why some variants of a 
platform and tool for gaming will be eliminated while others will succeed [17]. 

This open-innovation approach is a new paradigm for serious gaming innovation and provides an important 
lesson for other research organizations. Up to now, open innovation research up to now has either focused on 
theoretical considerations and single case studies or it has focused on very specific issues in large-scale studies 
[26]. More general work has usually focused on either external knowledge exploration or exploitation without 

financial constraints and build on an extensive collaboration [49, 50]. However, while this is an interesting area 
it does have its shortcomings. For instance, it was observed that a limitation of an open-innovation approach is 
that the coordination and configuration of the community cannot be easily managed, which may have then 
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repercussions to the quick and effective development of the PSG. In addition, there might be risks for the 
various partners involved as the platform for serious games is not expected to produce an immediate financial 
outcome and only limited resources can be associated such an activity. 

This study has tried to do a micro-analysis of open innovation and offer an understanding of the process of 
innovation in a research organization through the employment of Activity Theory. By drawing on this 
framework, the findings of this research produced an insight into the process of innovation in a research 
organization developing a platform for serious games. This study revealed the key contributors, the underlying 
reasoning behind their actions, and the social, organizational and environmental factors influencing and 
mediating their actions. The findings also pointed out that the process of innovation in such organizations is not 
a linear process but one with multiple dimensions. In order to control and/or moderate these interactions, three 
key inter-relationships of the activity systems formed require particular consideration; the relationship between 
the subject and the division of labor; the relationship between the subject and the community; and the 
relationship between the subject and the mediating artifacts (or tools) employed during the innovation process. 

Addressing the scope of the conference, the paper suggests that Activity Theory, a multi-disciplinary 
approach, can support organizations and entrepreneurs in developing an effective design strategy for serious 
applications of games and virtual world technologies and thus addressing the challenges raised by the shift 
towards immersive world applications. The paper is still under progress so the data that has been presented is 
very limited. The study will continue to explore in depth the kind of opportunities that appear for the 
developers. More interactions within the activity system will need to be analyzed to understand the reasoning 
and scope behind activities, the people involved, the people affected (see also [51]). Following [52], the 
ultimate aim of the researcher is to transform the innovation process of the PSG to a serious game itself. 
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