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Motivation

An OSS project is unlikely to be successful unless there is an accompanied community that provides the platform for developers and users to collaborate with each other. Members of such communities are volunteers and their motivation to participate and contribute is of essential importance to the success of OSS projects.
Our interest in the community aspects of OSS is two folds. First, we view OSS communities as a successful domain to study the practice of CSCW and CSCL, and through the study, we can further our understanding on collaborative working and learning in general. Second, we try to apply existing CSCW and CSCL theories to explain why such OSS communities form and develop, and to establish theoretical and practical guidelines to sustain the continuous, stable, and smooth development of OSS communities.  
We will focus on the motivational issue of OSS participants. Without developers who are motivated to start and contribute to OSS projects, OSS projects cannot succeed. Factors that affect motivation are both intrinsic(cognitive) and extrinsic (social). The precondition for motivating developers to get involved in OSS projects is that they must derive an intrinsic satisfaction in their involvement in OSS projects. Relying purely on altruism makes OSS unsustainable, like the utopia of communism. In fact, Marx also assumes that there is an intrinsic desire—the desire to work—as the precondition for the communism. Intrinsic motivation is positively reinforced when social structure and conventions of the community recognize and reward altruistic behaviors of its members.
Learning as the motivational force in OSS communities

Our basic theory is that learning is one of the driving forces that motivate developers to get involved in OSS projects because learning provides the intrinsic satisfaction for OSS developers. We will explain our theory in the framework of Legitimate Peripheral Participation (LPP) developed by Lave and Wenger based on their studies of communities of practitioners. 
The Legitimate Peripheral Participation theory
Under the rubric of LPP, learning is not viewed as a process of gaining a discrete body of abstract knowledge that learners will then transport and reapply in later contexts; instead, learning is viewed as a process of acquiring skills through the interactions with other practitioners of the community, and a process of creating and transforming identities in the community and of the changing relationship with other members of the community. The acceptance of a new comer by the community is granted when the new comer is given the legitimate access to expertise of mature practitioners. At first, new comers learn by engaging, peripherally, in small and easy tasks of the actual practice of mature practitioners. As they become more competent and undertake more difficult tasks, they move gradually toward the center of the community and eventually establish their identities as masters in the community.
Learning as the intrinsic motivation 

In order to understand the role that learning plays in forming and sustaining OSS communities, we need to analyze its impact on the two types of OSS participants: those who initiate a new OSS project, and those who can join existing OSS projects. 
Initiators of new OSS projects may start a new OSS project due to the following two reasons:
· Explorative learning. This form of learning is similar to most scientific research in which learners (or scientists, practitioners) attempt to find new ways of doing things or of overcoming an existing problem. Such explorative learning results in innovative systems. Larry Wall started developing Perl because he ran into a problem he couldn’t solve with the tools he had, and he wanted to explore a way of doing things better. In a similar note, John Ousterhout initiated his Tck/Tk project.
· Learning by doing. In this form of learning, the learners want to deepen their understanding of a certain domain by actually engaging in practical tasks that allow them to apply their existing knowledge and to perfect their current skills. Linus Torvalds started Linux partially because he wanted to learn more about the architecture of Intel 386, and the perfect way of doing so was to develop an OS for it. Peter Mattis described his “original impetus for GTK was simply [his] wanting to understand how to write a UI toolkit.”
The above two forms of learning are not mutually exclusively; they may exist simultaneously to inspire the initiation of an OSS project. When the results of those, more often than not, individual learning efforts are distributed in the form of open-source, they provide resources and opportunities for other developers to learn. Most developers who start an OSS project are master programmers, and their systems are the products of fine craftsmanship and examples of best programming practice. When those systems are freely distributed, they grant developers in the world the legitimate access to the skill and knowledge embedded in such systems. Similar to the way that we learn to write by reading literature, reading existing source code of expert programmers is a powerful way to the mastery of programming arts. We believe that many developers are attracted to OSS projects because they want to learn something, as Michael Tiemann, founder of Cygnus, put it: “It was this depth and richness that drove me to want to learn more, to read the GNU Emacs Manual and the GNU Emacs source code.”
Learning of later participants of OSS projects does stop at passive absorption by reading source code; it also happens in the forms of active interactions with other developers, including those initiators, and of active participation in the maintenance and further development of OSS projects. The existence of developer communities enables new participants to ask questions about a variety of aspects of the OSS projects and to acquire help from more advanced developers and users in understanding and using the systems. One study on the communication patterns of the FreeBSD Newconfig project has found that 18.8% of the emails in the email-list dedicated to the project are questions, and 49.9% of the emails are responses that include answers to questions, agreement, disagreement, and additional information. Such communities create social networks of knowledge in which all participants share their knowledge and learn from each other. 
Learning also takes place when new participants engage in bug reports, maintenance, and further development of OSS projects. In most cases, new participants do not become core members suddenly; they have to earn their status and recognition in the community gradually by making small contributions at first. They may start with reporting and fixing bugs in existing distributions. As their skills are gradually recognized in the community based on their contributions, they are trusted to bigger and more challenging tasks, and obtain their full membership of the community. To encourage and enable such peripheral yet legitimate participation of new participants, OSS projects are more likely to succeed if they can be nicely divided into many relatively independent tasks for participants with different levels of skill to work on.
Social aspects of extrinsic motivations
The social fabric inherent in OSS communities can reinforce the intrinsic motivation for participating in OSS projects as a form of learning. Only in a society where technical supremacy is highly appreciated, can developers acquire good reputation among their peers by displaying their skills through the free distribution, and often wider acceptance, of their systems. The good reputation attracts attention, trust, and cooperation from others and lays the foundation for advancing the original developers’ agenda and the establishment of OSS communities. OSS communities are structured in layers. A developer or a team of developers are at the core of the community, and they are often in charge of maintaining the community and determining the direction of the project. Around the core members, there are many major developers who routinely contribute source code and documents to the project. The next layer is minor developers who occasionally contribute. A much larger layer of participants consists of users who mostly use the system and may sporadically pose questions, suggest new requirements, report bugs, and contribute bug fixes. Core members enjoy better visibility and reputations than peripheral members. The road to the core has to be paved by contributing more to the whole project and interacting more with their members. As new community members strive to establish highly recognizable identity in the community, they also sustain the developing and redeveloping of the community as a whole by providing learning resources for others.
A philosophical perspective
The viewpoint of learning as the major motivational force that intrinsically drives people to get involved in OSS development and that extrinsically rewards them with social status and reputation in the OSS communities has a deeper root in Eastern culture. Intellectual propriety is a very new concept in Eastern culture; instead, scholars have long pursued the intellectual prevalence by commanding high recognition and respects from the people, especially the ruling class and intelligentsia, through the free distribution of their writings and knowledge. Writings are treated as the heritage and public assets of the whole society and they are free to all. More importantly, all writings are open to interpretation. In fact, most scholars build their own theory and knowledge by commenting and annotating the writings of earlier scholars while they are reading. Although comments and annotations are often the products of the scholars’ own efforts of understanding, assessing, and learning the writings produced by others, they become free learning resources and inspire further modifications and interpretations. The hallmark of an established scholar is the authority of interpreting the writings of a well-respected ancient scholar (e.g. Confucius), and only those who can integrate the ideas of their ancestors and contemporaries alike and convince others with their freely-distributed writings can acquire such status.
Summary
In this writing, we have tried to apply the LPP theory to understand how to form and sustain OSS communities that are essential to the success of OSS projects. We argue, with anecdotal facts, that learning is one of the driving forces that motivate developers to get involved in OSS communities. Finally, we pointed out an interesting link between the attitudes toward knowledge ownership and learning between OSS communities and Eastern culture.
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