
FREE SOFTWARE COMMUNITIES AS AN EXAMPLE OF OPEN 
COMMUNITIES AND EDUCATION NETWORKS  

Francesca Antonacci 
Milano Bicocca University (ITALY) 

Abstract 
Over the past decade, scientific research has attempted to understand the success and the spread of 
communities that have been created and developed thanks to Internet technology. Education studies 
have also analysed the importance of these communities in spreading and sharing knowledge and 
educational culture has looked to these organizational forms for inspiration. At the same time, the link 
between these experiences and the development of pedagogical models emerging from cognitive 
sciences, systemic theory and the new forms of constructivism, which have generated a fruitful 
theory/practice circle, has been reinforced. The aim of this paper is to analyse the particular type of 
organizational, communicative and productive context of Open Communities: Free Software 
Communities, to understand how they work, their efficacy and to show their close link with dynamics 
and relations of an educational, formative and didactic type. Learning communities can still learn 
strategies of communication, organization and socialization from these communities, as well as the 
value of motivation and the importance of freedom and circulation of knowledge in order to build up 
efficient communities. We can also gain the understanding that the success of these communities 
depends on the fact that they are educational communities, therefore education studies can convey 
values, models and a culture of sharing to other sectors as well, such as the one taken into 
consideration: Free Software Communities. The study has been conducted with a research 
methodology of the phenomenological type thanks to a theoretical study and observation of different 
free software communities, visiting websites, chats, wiki pages, forums and other channels of 
discussion and collaboration. 

Keywords: Free software, Education Network, Open Communities, Knowledge Sharing.  

1 INTRODUCTION  
The Free Software Communities (hereinafter FSC) are communities built up by programmers and 
users who work together on a project to produce free software, i.e. the software produced by the 
community is released and published on the Internet with a distribution licence protecting its 
availability and freedom, for anyone to take it freely from the Internet and use it on their electronic 
devices. The phenomenon of the FSC cannot be understood without reference to the hacker culture in 
which it arose, where hacking represents a philosophy of work more than a mere competence. 
Hackers are defined more specifically by their passion for programming and their curiosity which 
drives them to understand in depth the functioning and possibilities of computer systems and 
programs. They believe in freely sharing information and knowledge as a fair and necessary practice 
to develop technology and attribute great value to cooperation for the collective growth of human 
potential.  

The phenomenon of the FSC is interesting because it organizes, without an apparent formal 
organizational structure, hundreds of thousands of programmers and users in the computerised and 
Internet-connected world and because it produces, without an apparent structured productive 
organization, functional and stable products that are competitive with those of the most important 
companies, and above all “free as in freedom” products (Stallman in DiBona, Ockham & Stone, 1999, 
p. 56 ), because they are protected by a particular license that turns them in[to] a common asset. 

In studying these communities, we have realized they have explicit pedagogical aims, because their 
participants devote a significant part of their activities to training and educating others. They write a 
huge amount of documentation on everything that is produced and devote time to training and 
educating new users, because in this productive process it is impossible not to share the information, 
skills and rules of the community. Transmitting the community’s technical knowledge and culture is an 
intentional and important practice as the knowledge created in the community is an integral part of its 
wealth.  
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In both FSC and Education Networks, the product of the activities cannot disregard the production 
process. The specific methods of community work, the common values of sharing, cooperation and 
solidarity, the individual motivations driving activity in the community are all aspects that are 
inextricably entwined with the product of the work, which is also inspired by freedom and openness.  

Lastly, the FSC propose a functional and efficient organizational model, which is also a model of 
sharing knowledge generating intellectual products of value. This model is therefore a challenge to 
understanding how knowledge is built up and passed on in group contexts and how it is distributed to 
individuals and within the group. The FSC have been compared with the model of a scientific or 
academic model as in these, knowledge is shared to the advantage of the growth of the individuals 
and the whole community that benefits from it. In scientific communities, the transparent recirculation 
of knowledge through publications forms the vehicle of learning which moves between the individual 
and the community. To understand the reach of the impact by FSC in an educational context, it is 
sufficient to think of the importance that Open Access publication on the current scientific scene 
(https://en.wikipedia.org/wiki/Open_access).  

In contexts where “the object of the exchange of gifts consists of elaborating and transforming a 
potentially abundant and widespread resource, knowledge” (Berra - Meo, 2001, p.162) as in Education 
Networks, a work style is common in which the processes of hierarchy definition are imposed by 
competence. Acknowledgement of leadership is laid down by collective consensus and the value of 
the intellectual product is a priority in establishing reputation and mutual esteem. In the same way, the 
force of cohesion which keeps the participants in the FSC united is the common conviction that the 
freedom of circulation of knowledge is the motor for the growth and development of human faculties. 
This aspect inevitably links the purposes and the objectives of these communities with the educational 
dimension: the conviction that free circulation and sharing of knowledge has the power to liberate 
humans and supersede themselves.  

2 WHY TO SHARE KNOWLEDGE? 
In FSC, the role of technology has the same importance as the cultural context, which has its roots in 
hacker ethics and the organizational style that regulates the activities and inter-personal dynamics of 
the communities. One of the fundamental principles of hacker culture is the intrinsic pleasure derived 
from discovery and knowledge, and in the principle of free access to information and knowledge.  

“This ideal is driven not only and not always by the conviction of the social usefulness of free use of 
information, but also by an aesthetic and intellectual conviction that, in the wealth of information and in 
the beauty of its hardware and software products, there is the presupposition for a revolution of 
intelligence capable of liberating the mind and body” (Berra – Meo, 2001, p. 73). 

The FSC are communities made up of programmers and users who work on a software project that is 
distributed with a special type of license which, on the one hand, guarantees free access to the source 
code allowing those who want to use it to modify it and, on the other, guarantees the freedom of 
distribution so that it can be freely used and distributed, even modified.  

The whole evolution of ICT and Internet technologies comes about in a cultural climate which 
connects the technology to the idea of community. This story is the result of a stochastic process, of 
intentions and technologies often resulting from the work and research done by people with different 
skills and goals. It is a story which passes through chance, uncertainty, non-centrality and self-
organization. (Berra & Meo, 2001). 

The most important milestone in the history of free software was the invention of the distribution 
license by Richard Stallman, Free Software Foundation Founder and current President. 

«The goal of GNU was to give users freedom, not just to be popular. So we needed to use distribution 
terms that would prevent GNU software from being turned into proprietary software. The method we 
use is called “copyleft”. Copyleft uses copyright law, but flips it over to serve the opposite of its usual 
purpose: instead of a means of privatizing software, it becomes a means of keeping software free» 
(Stallman in DiBona, Ockham & Stone, 1999, p. 59). 

Copyleft is translated into the General Public License (http://www.gnu.org/copyleft/fdl.html) which 
defines the four freedoms – instead of the typical restrictions of copyright – given to the user for 
software to be defined free. 
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«You have the freedom to run the program, for any purpose. You have the freedom to modify the 
program to suit your need. (To make this freedom effective in practice, you must have access to the 
source code, since making changes in a program without having the source code is exceedingly 
difficult). You have the freedom to redistribute copies, either gratis or for a fee. You have the freedom 
to distribute a modified version of the program, so that the community can benefit from your 
improvements» (DiBona, Ockham & Stone, 1999, p. 56).  

Thanks to this type of license, which guarantees copyright, but also that the product is open and free, 
the Free Software Foundation has given developers a powerful tool to convert the restrictions and 
constraints imposed by copyright into a resource for the free circulation of their software. The GPL, 
extended automatically to each modified version, as the modified products have to be redistributed 
with the same license, guarantees the same freedom for all the derived software products. The 
developers of free software feel protected, knowing they can work without being worried that someone 
can unduly appropriate their work or gain advantage from it to their detriment. Inspired by this model 
as well, Lawrence Lessig, academic and jurist, founded Creative Commons, a non-profit organization 
that creates licenses for intellectual products such as texts, presentations, etc. to enable people to 
modify copyright terms to best suit everyone’s needs (https://creativecommons.org/about/). 

Everyone knows now that the success of these communities is closely linked with Linux, the operating 
system based on an idea and the work of Linus Torvalds and the community that operates around 
him. The publication of this software, realized with a GPL license in a newsgroup, gave rise to a major 
development project which to date has involved thousands of programmers all over the world. 
Following the success of these projects, hundreds of similar large or small projects have grown up and 
the FSC have multiplied.  

A first reason explaining why the FSC are organizational structures similar to educational communities 
can be found in the concept of openness. Part of the time devoted by the community to the project is 
used to draw up free  instructions, manuals and other documentation, such as wiki pages 
(https://en.wikipedia.org/wiki/Wiki) to guide and instruct newcomers and explain how to join the project 
profitably. This documentation is often complex and structured and explains both the different 
functionalities of the software, with fully-fledged manuals, and concepts of netiquette, i.e. the rules and 
the structure of the community, such as the division into sub-groups and sub-projects, the distribution 
of the tasks, the areas which are currently evolving and those which require work. There is also 
copyleft for documentation which states “We have designed this License in order to use it for manuals 
for free software, because free software needs free documentation: a free program should come with 
manuals providing the same freedoms that the software does”. 

The creation of documentation projects (i.e. The Linux Documentation Project http://tldp.org and 
Documentation of the GNU Project http://www.gnu.org/doc/doc.html) which try to organize all the 
documentation distributed freely and free of charge on the Internet is considerable. To understand the 
importance of the FSC and the model they have exported to different fields of human knowledge, we 
have to recall the value of sharing documents, videos and other documentation material via the web 
which has transformed culture and research. 

3 ORGANIZATIONAL LEARNING AND KNOWLEDGE MANAGEMENT 
The FSC are fully-fledged work communities, but as they are open, they are oriented towards 
evolution, change and dynamism. A continuous and widespread process of communication and 
continuing education is implemented which is deployed in the dialectic between the different members 
– who educate themselves reciprocally – and between the newcomers and the more expert members, 
in the transmission, innovation and consolidation of knowledge. Working together becomes educating 
and being educated, by the challenge between one’s own skills and those of others. The dynamics of 
the individual’s positioning in the community, which we can interpret through the tools borrowed from 
the theory of Legitimate Peripheral Participation (Lave & Wenger 1991), include a movement aiming 
for full participation in the community’s activities. There is a peripheral position not because 
symbolically distant from a centre, which is also symbolic, of participation, but because it is a position 
that aims to develop skills and roles in the community.  

Peripheral participation is «a dynamic concept. In this sense, peripherallity, when it is enabled, 
suggests an opening, a way of gaining access to sources for understanding through growing 
involvement » (Lave &Wenger, 1991, p. 37). 
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This dynamic tension can only be implemented in groups in which the reciprocal positions of the 
individuals are relative and potential. They are not rigid, but such as to form changing relations from 
the respective areas of competence. Competence has to be understood not as an area of knowledge 
acquired and crystallized in a form that can be spent, but as a set of skills built up around a 
background of knowledge, a potential cognitive background. Competences are, in this sense, a set of 
knowledge which describes a space for potential development.  

In addition, since the producers can never be expropriated of the object of their production, as free 
software is a common product, the work of the FSC is also liberated work, freed from the alienating 
logics of industrial production. The time of production of free software is also liberated because it does 
not depend on creating a consumer product, but one that keeps a substantiality of its own: as it is not 
linked with the commercial logics of planned obsolescence, which often regulates the life of proprietary 
software in order to prepare the market for new products to sell, free software is not replaced by new 
products but is corrected, implemented and enriched, without falling into the logics of disposability. It is 
a product of shared creative energies, it belongs to the community and is used for purposes that 
transcend it, it is not an end in itself, but as it is an operating instrument for other purposes, it is not 
self-referential. This is why the product and its production process are closely related. 

The theories inspired by organizational learning attempt to explain: «[…] how organizations learn from 
direct experience, how organizations learn from the experience of others, and how organizations 
develop conceptual frameworks or paradigms for interpreting that experience» (Levitt – March, 1988, 
p. 319). 

The FSC are mesh-like organizations, situated in the symbolic space made possible by the web, they 
are not institutionalized organizations: participation in them is free and open in the sense that an 
established member can easily leave the community temporarily and be fully entitled to return to it and 
new members can join it all the time. However, the community continues to exist because its 
conditions of possibility do not depend on the members individually or on the sum of its members, but 
on their knowledge which is materialized in the product, and which has become the object of sharing 
for the whole community and on their relations and dynamics. The shared product is an important 
dimension of the identity of the community which is recognized in the object of its work. Understanding 
the role of the organizational memory, which highlights the techniques and the strategies of 
conserving knowledge in an organization, independently of the memory of its individual members, is 
important.  

«Routine-based conceptions of learning presume that the lessons of experience are maintained and 
accumulated within routines despite the turnover of personnel and the passage of time. Rules, 
procedures, technologies, beliefs, and cultures are conserved through system of socialization and 
control» (Levitt – March, 1988, p. 326). 

In FSC, special significance is given to the organizational memory, more than in corporate 
organizations. The latter often relegate residual time and resources with low qualifications to 
documentation activities.  

«Not everything is recorded. The transformation of experience into routines and the recording of those 
routines involve costs» (Levitt – March, 1988, p. 327). 

On the other hand, the FSC, as they are more aware that their strength lies in knowledge, in 
transmitting knowledge and in the facility of circulating knowledge, often devote greater energy to 
protecting and conserving the organizational memory which, like the software product, is the real 
capital of the community. 

These communities do not have an institutional or corporate structure, but are formed spontaneously 
and voluntarily, they are communities of practice formed on the basis of a “ joint enterprise as 
understood and continually renegotiated by its members […]; the relationships of mutual engagement 
that bind members together into a social entity […]; the shared repertoire of communal resources 
(routines, sensibilities, artefacts, vocabulary, styles, etc.) that members have developed over time” 
(Wenger, 1988). The joint enterprise is the free software development; mutual engagement is related 
to hacker culture; shared repertoire of tools, products, documents, all shared and co-constructed.  

The participants in an FSC – who may vary in number from a few to several thousand – form the 
community of development and are distributed according to different levels of engagement. On the 
one hand there is the community of fully-fledged developers, who are divided into owner/maintainer, 
co-developers, ordinary developers and, on the other, the community of users. The project creator 
naturally becomes its owner or maintainer. Their role consists of running the project as a whole, which 
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mainly means managing the community of programmers from a position of leadership, keeping the 
code in order, applying the modifications made by external contributors and releasing the different 
versions of the software. The co-developers are usually assigned whole parts of the project and are 
responsible for them, answering only to the owner/maintainer. The ordinary developers are usually 
more numerous and can devote significant or residual amounts of time to the community. Their main 
activities include checking and testing the latest version released of the product to find any errors and 
solve errors by developing patches1. The users also belong to the community as they operatively use 
the programs and are therefore the most suitable to detect errors and to give feedback on missing 
functionalities or any malfunctioning of the version. 

«Given a bit of encouragement, your users will diagnose problems, suggest fixes, and help improve 
the code far more quickly than you could unaided. […] Treating your users as co-developers is your 
least-hassle route to rapid code improvement and effective debugging» (Raymond, 2000, par. The 
Importance of Having Users). 

The model lays down the so-called Linus Law which explains why the development of Linux proceeds 
so efficiently and quickly, thanks to the thousands of users who take part in the community: «Given 
enough eyeballs, all bugs are shallow» (Torvalds, in Raymond, 2000). 

4 RESOURCES AND ENGAGEMENT: FROM THE BAZAAR TO AN EMPTY 
STAGE 

Free software is important because it is free and competitive with respect to proprietary software, it is 
efficient and recognized by the market. Linus Torvalds writes that free software is not an ideology: 

«It started gaining attention when it was obvious that open source was the best method of developing 
and improving the highest quality technology” (Torvalds & Diamond, 2001, p. 227). 

However, free circulation and the availability of information are not sufficient per se to guarantee fair 
conditions of sharing and access, nor can they guarantee greater interest in shared information and 
therefore greater activity and engagement with regard to the information available.  

Freedom is decisive only if included in a model of usability which makes access to knowledge and the 
production of further knowledge practicable and motivating and that can increase a form of attention 
and curiosity around knowledge. The value of the FSC lies precisely in having combined freedom with 
a particular organizational model that motivates and stimulates intellectual curiosity, individual 
creativity and cooperation. For this reason it is an organizational model we consider fundamental for 
pedagogical contexts. 

The model of development adopted by Linus Torvalds in the community of developing the Linux kernel 
is an innovative model of work organization. Raymond, a programmer who works on understanding 
the functioning models of FSC, writes: 

«I believed that the most important software […] needed to be built like cathedrals, carefully crafted by 
individual wizards or small bands of mages working in splendid isolation […]. Linus Torvalds's style of 
development—release early and often, delegate everything you can, be open to the point of 
promiscuity — came as a surprise. No quiet, reverent cathedral-building here — rather, the Linux 
community seemed to resemble a great babbling bazaar of differing agendas and approaches […] out 
of which a coherent and stable system could seemingly emerge only by a succession of miracles» 
(Raymond, 2000, par. The Cathedral and the Bazaar). 

Raymond summarizes the main organizational aspects making this model particular and efficient: the 
community has to be large and engage many users: this is possible by giving value to their 
contribution and making the participants active subjects in the project. The new versions of the 
software have to be distributed frequently, for users to test the innovations and modifications, without 
using a version which is already obsolete. The community leader has to be capable of motivating 
many developers and users, acknowledging the value of their ideas and work, forming a flexible and 
autonomous modular organization and delegating as many activities as possible. The style we have 
discovered is like a bazaar: chaotic, random, and untidy yet, paradoxically, highly functional.  

                                                        
1  A patch is a temporary software update comprised of code “patched” into the code of a program. 
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The different communities adopt different models of leadership depending on the owner/maintainer of 
the project. We can note, however, that the successful FSC with a significant number of users 
generally have organizational models with an anti-authoritarianism leadership willing to delegate. 
Whether it is a single individual, a committee or a role assigned in rotation, the leader of the group is in 
this position and keeps it only because the role is fully acknowledged by the members of the 
community. The role can be recognized due to personal charisma, style or technical skill. The 
members of the community have to recognize themselves in the leader, esteem him for his 
competence and accept his choices, both technical and organizational, otherwise they could leave the 
community and create a split in the project.  

Some fundamental characteristics of a good owner/maintainer are the ability to recognize and promote 
the skills of others, to delegate as many activities and responsibilities as possible depending on the 
choices and aptitudes of the participants and to listen to others and recognize good ideas. The good 
owner/maintainer has to leave room for the different individualities engaged to emerge and collaborate 
profitably, without laying down strict structural guidelines to organize the different stages of the 
production process, but he must be able to recognize and channel the value and the contribution of 
the creative energies of the participants.  

The organizational structure of the FSC supports a functional type of leadership in the sense that it 
helps make the context productive and therefore educational, but does not perform a directly 
educational function; it does not teach, but prepares functioning settings in which people learn.  

It is the very structure of the community that provides the motivation for participation and the 
communities owe their success to this numerous and effective participation.  

The story of Linux started with an email sent on 25th August 1991 to a newsgroup by Linus Torvalds: 

«Hello everybody out there using Minix, I'm doing a (free) operating system (just a hobby, won't be big 
and professional like gnu) […] This has been brewing since April, and is starting to get ready. I'd like 
any feedback on things people like/dislike in Minix, as my OS resembles it somewhat […]. Any 
suggestions are welcome, but I won't promise I'll implement them :-) Linus» 
(https://en.wikipedia.org/wiki/History_of_Linux). 

Torvalds’ request is a request for help and participation and this project developed and continues to 
develop this way, with voluntary participation. Torvalds not only wrote a program and released it with 
the GPL licence (with the release of version 0.12 of the Linux kernel), but invited others to work on it: 
this way he left a gap, to be filled by others with their contributions.  

The space is pedagogical if it becomes a device of availability, an area of possibility. The task of an 
educator would thus consist of preparing a setting with an empty space, a period of time made up of 
silence, waiting for the other to perform. The invitation is to think of the space that is created in 
educational contexts not as a space the educators have to fill with knowledge, but as a place where 
there is room for the other. The metaphor suggested by the FSC defines learning by virtue of 
individual performance, grafted on to a collective process. In the communities, those who prepare the 
setting for the common activity structure it with maximum value for the space of sharing and 
negotiation. In this space the dialectic between subjects and group can be played out: it is a 
community space where implementing individual performances is not only possible, but requested and 
urged.  

5 CONCLUSIONS 
On a small scale, FSC reflect and standardize the stages and processes where knowledge is created 
and transmitted in community contexts. Human knowledge is created and transmitted because each 
mind collects, stores and elaborates different and complementary types of knowledge, with a 
redundancy system that guarantees its conservation and transmission in time. Thanks to people, their 
memory and inter-personal relations and communication, but also to storage supports, objects and the 
environment we live in, we can learn and transmit knowledge in our turn, without being its sole 
depositories.  

The analysis of FSC has enabled us to understand the processes of sharing work and knowledge in a 
situated context, which has its roots in practice. In the inter-personal context of the community, acting, 
motivated by the other’s gaze, in a climate of sharing and reciprocal challenge, can make an 
educational process productive. The FSC have also shown us how important it is to motivate 
performativity and the role of empty spaces: silence exercises a pressure which invites the other to be 
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active. Anyone who wants to play a pedagogical role should think of themselves not only as a per-
former, but as a professional of listening: being able to take a step backwards and wait for the activity 
of the other to go from potential to implementation.  

FSC contexts are a useful metaphorical dimension to describe the organizational model that drives 
these premises to the maximum consequences. Openness and free circulation of all the knowledge 
available and a community organization drive people to learn and to cooperate in view of a goal that 
transcends them and which could not be reached in isolation. The indication emerging from the model 
of the FSC shows the social and cultural need for cooperation and at the same time gives value to the 
importance of having an active individual role in such a network. Full participation, like the tension and 
desire to be part of a community starting from a peripheral position – whether a community of 
scholars, of programmers or scientists – is possible only in a community which respects and gives 
value to its members’ contributions. The analysis of the FSC has shown that the more an organization 
strives to give value to and free human needs, desires, skills and work, the more productive and 
efficient it is. This model, at the end of our analysis, appears as essentially pedagogical. On the other 
hand, the more the organizational model becomes anti-pedagogical, the more it tends towards 
indifference for its members and to forms of totalitarian organization, which have proven to be 
inefficient and doomed to failure, as well as depersonalizing and aberrant, in human history. 

The FSC show a model promoting openness and free circulation of knowledge, in an organizational 
structure open to negotiation and cooperation, respectful of different identities and skills: all this is an 
incentive for participation, making the community a context full of meaning, for which it is worth 
spending energy and passion.  
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