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ABSTRACT

This dissertation reports the results of a two-year long study focused on
describing and coming to understand the perceptions and beliefs of a group of
educators immersed in open source culture (OSC). The study was conducted using
grounded theory methodology. Participants included teachers, educational
administrators, educational theorists and technical experts who were distributed
mostly throughout North America, and other parts of the world. Methods of data-
collection included: online surveys, Internet telephony, telephone calls, face-to-
face interviews, blog posts, email and discussion forums.

In preparation for the study, a comprehensive literature review was
performed. It covered the origins of the free/open source movement, change
theory, communities of practice and social capital theory. The literature review
informed the theoretical framework which guided the study. Additional literature,
where needed, was introduced through the data collection and analysis processes.

The study uncovered open activities and tools available and used by
educators. In particular, the research focuses on the use of open source software,
open publishing and open content. The identification of open practice (e.g., types,
tools and methods) is an important feature of this study. Open source advocacy is

also identified as an important characteristic/activity of most study participants.



The final three chapters of this study describe the benefits of and barriers to
the adoption of open source tools, methods and philosophies. While many
technical benefits and barriers are described, the study uncovers power
relationships that affect the adoption of open source tools, practice and
philosophies at all levels of implementation. In response to this discovery, |
developed the concept open thinking as a critical tool to reveal and redistribute
power/control structures. Additionally, | developed the CARES considerations, a
tool for supporting open thinking and openness in educational environments. The
dissertation ends with final reflections, a summative overview for supporting open

thinking in education and topics for further study.
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CHAPTER 1: INTRODUCTION
1.0 OPEN SOURCE CULTURE

This dissertation reports the results of a two-year long research study focused on
describing and coming to understand the perceptions and beliefs of a group of educators
immersed in open source culture (OSC). Open source culture in education, partially
inspired by the open source software movement, describes a cultural condition where
educational artefacts are produced and made generally available to other members of the
community. Participants in an OSC have the right to use, modify and redistribute shared
artefacts, but are usually required to redistribute these items back into the community if
there are any changes or improvements. OSC inherently promotes a culture of
collaboration and sharing, and the central hypothesis of this study is that a thorough
understanding of open source culture may benefit the collaborative practice of educators,
and thus promote innovation and resource sharing in educational communities.

Open source culture, nebulous in its boundaries, has begun to slowly penetrate
mainstream education, especially those communities focused on the integration of
technology into education. Thus, this dissertation explores a major shift in the field of
educational technology. In this study, there appears a distinct evolution in the way that
educational artefacts (e.g., essays, learning objects, software) are viewed as intellectual
property, in the manner in which such artefacts are shared and distributed by participating
individuals and groups, and in the methods used by educators to collaborate. This
publication, released under a Creative Commons license®, uses one of many emerging

channels for shared distribution now available to educators.

! http://www.creativecommons.ca



In support of this perceived shift in the field, Leinonen (2005), a Finnish
researcher, identifies five major phases in the history of information and communication

technologies (ICT) in education (see Figure 1).

veeerieesmeesaEEeeSSEEIIEYESIiiissiiIIITRRMAAseseeessnpyppaneeent tIIT I sy

Programming/ - Computer based Internet-based .-'; Social software + \

drill and H training (CBT) with | e i e-Learning
practice multimedia 5 iraining {(BT) frez::::le r?tp sl
1975 1980 1985 1990 1995 2000 2005

Figure 1. Five major phases in ICT education.

The first phase, programming/drill and practice, corresponds to the advent of the personal
computer (PC) in the late 1970s. As we move from the era of the PC through the
subsequent phases, the focus of technological innovations (e.g., software, network
infrastructure) moves increasingly from individualized use to technologies designed for
social interaction (e.g., email, listservs, blogs, wikis). While Leinonen’s (2005) research
focuses on this whole historical progression, the research reported here is limited to
studying the activities, perceptions and beliefs of select individuals, myself included, who
have apparently and in many respects entered this emerging fifth phase.

Finally, it is important to reveal my position (situation) in relation to the
researched context, and therefore, my potential bias in the undertaking of this study. For
several years, my own work has been strongly influenced by the literature and activities
relevant to the open source software community. In July 1999, | read Raymond’s (1997),
Cathedral and the Bazaar: Musings on Linux and Open Source by an Accidental

Revolutionary. The essay contrasts two different software engineering and development



models. The first approach, labeled the cathedral method, reflects a structured
hierarchical process where software source code is tightly held and made only available
to an exclusive group of developers, at specific intervals of time (usually after each
software revision release). This approach is common in the corporate sector where
individuals are brought together through financial bonds or business pursuits. The second
approach, labeled the bazaar method, is a process in which software code is developed in
full view of the public (i.e., the Internet) by an ad hoc group of developers bound by
similar goals and/or needs. Since Raymond’s thesis, the latter approach has slowly gained
prominence in software development communities and is seen to be a determining factor
of success for Linux-based operating systems, and other recent open source projects such
as the development of the Firefox? web browser (Weber, 2004).

While Raymond’s (1997) essay was written in respect to his own experience in
the software development context, it was apparent to others (including me) that the text
was more widely significant. The essay’s central thesis, “Given enough eyeballs, all bugs

are shallow™’

, describes a socially-based theory of knowledge construction which
resonates through dramatic new interest in weblogs, wikis, and other social software
developments. The bazaar model, and what | will later describe as the open movement,
has become much more than just a better way of writing software (Raymond, 1997). It is

my position that the open movement may be viewed as a culture, an ideology, and

potentially, a better way for humans to work together on shared pursuits.

2 http://www.mozilla.org
3 Cited as “Linus’s Law,” attributed to Linus Torvalds.



1.1 THE STUDY

In 1991, Linus Torvalds and a loosely knit community of Internet programmers
developed the Linux operating system. While the development of smaller software
programs had been previously achieved through relatively similar collaborative
processes, nothing as complex as an entire computer operating system had ever been
realized. Since this initial development, Linux, a free and ‘open’ operating system has
become increasingly popular and adopted in various forms by home users and integrated
into business models by large tech-leading companies such as Redhat Linux, Novell
Incorporated, Sun Microsystems and Google Incorporated.

While the significance of Linux has been well documented by the technical
community (Free Software Foundation, 2006, online), increasing interest in Linux and its
underlying ideas/ideals has sprouted in the educational community. Such interests may be
seen to include:

1. Linux as an alternative, free operating system to replace proprietary operating
systems (Windows, Mac OS) in the educational setting. A report from the British
Educational Communications and Technology Agency (BECTA) (2005) concludes
that open source software could provide a cost-effective, efficient solution in
schools if effectively deployed. Previous to this strategic report, dozens of school
systems in countries around the world had moved to Linux or to mixed-Linux
environments (Linux and other operating systems). More specific case studies can
be found at the Simple End-User Linux organization’s website.*

2. Linux as the prime example of numerous open source tools that have recently

been developed and thus are free to be used, modified, and distributed. There are

* http://casestudy.seul.org



now hundreds of developer communities producing open source alternatives to
popular proprietary software packages (e.g., The GIMP vs. Adobe Photoshop, Open
Office vs. Microsoft Office). Many such products can be found at the open source
repository, SourceForge®, a portal for collaborative software development.

3. Linux development as a “best practice” example of productive collaborative
culture, which could potentially be adopted in educational communities.
Hargreaves (2003) writes,

It took just one man, Linus Torvalds, to get thousands of people to
collaborate on the rapid development of Linux, an operating system good
enough to challenge Microsoft. Teachers can do something similar. They
can create a collectively-owned pool of innovation, offering their best
practices as public goods, as an educational equivalent to the Linux
phenomenon. (online)

The confluence of these three interests (i.e., open source as an economic model, the

adaptability and productivity of the open source model, and the collaborative processes

underpinning open source development) has nurtured the production of an educational

“open movement” personified by the core philosophies of the open source software

movement and moving into other knowledge sharing contexts. More specifically, a trend

toward openness has risen in the areas of open content (e.g., MIT’s OpenCourseWare

Initiative®) and open publishing (e.g., IndyMedias, educational blogging, wikis as

publishing alternatives).

As a teacher educator, a researcher, and a scholar in the area of educational
technology, | find the open source phenomenon both fascinating and revolutionary. I am

interested in many facets of the open source movement, including the economic savings

potential in wide-scale implementations (e.g., school divisions), the quality and flexibility

® http://www.sourceforge.net
® http://ocw.mit.edu



of open-source software versus proprietary software in personal and/or enterprise
applications, and the social spin-offs (e.g., blogging, Indymedia) of the open-source
movement in academic, professional, and personal contexts. However, this study is
focused on understanding collaborative practice in open communities (developer and
adopter) and producing theory as to how educational communities may benefit from the
adoption of open technologies, open practice and what I will define in Chapter 6 as open

thinking.

1.2 PURPOSE
The purpose of this study is to gain insight into the adoption practices, activities,
perceptions, and beliefs of a loosely tied group of educators who have begun to embrace
and use open forms of information and communication technology (ICT). Within the
study context, these open forms include free/libre and open source software (FLOSS),
open content, and open publishing. While I had initially intended to base the study in the
Saskatchewan context, | soon realized that because the open source movement is a
globally distributed phenomenon, open source communities tend to extend well beyond
any predetermined geographic boundaries. While some participants reside in my own
province (Saskatchewan), most are located in distant locations.
The following questions guide the study.
1. What are the characteristics of the open movement that encourage and motivate
members to participate in open communities?
2. Does participation in open communities encourage and/or support the
development and adoption of (technological) innovation by teachers? If so, in

what ways?



3. What perceived value is gained through membership and participation in open
communities?

4, What educational activities and experiences result from a participant’s
membership in an open community?

5. Are there common values and beliefs held by members of open communities, and
if so, what are they?

To reemphasize, these questions guide the study and are used generally through the data-

collection phases. However, these questions are not intended to form focused research

outcomes. Rather, these initial inquiries are designed to bring understanding of the

research context and to provoke further questions and theories. As you will read in the

final chapters, the resulting theories support the idea that open practice and open

thinking benefit community collaboration, promote sharing of educational artifacts and

ideas, and therefore, are perceived to benefit educational communities as a whole.

These guiding questions bring with them certain assumptions about what was not
initially known. Particularly, these inquiries assume that the phenomena under study are
characteristic of a unified, directed or purposeful movement. The contextual limits of this
study are nebulous, and what I refer to as the open movement must be understood as a
diverse, loosely connected chain of events, acquaintances, voices and interests which is
unlikely ever to be understood as a homogenous body. A descriptive quote from Coleman
(1999) is helpful in projecting the diversity and complexity of the open “community” and
the context of the study.

The meanings, aims, visions, and aspirations of the open source community are

difficult to pin down .... closer inspection of the movement reveals a cacophony

of voices and political positions: anarchic ideals of freedom, “tribal” gift-
economy rhetoric, revolution, Star Wars imagery, web manifestos, evangelization
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to the corporate sector, the downfall of the “Evil Empire” (a.k.a. Microsoft), grass
roots revolution, consumer choice and rights, community good, true market
competition, DIY (Do it Yourself) culture, science as a public good, hacker
cultural acceptance, functional superiority, and anti-Communist rhetoric are but a
number of the terms, images, and visions promulgated by and attached to the open
source community. (online)
1.3 RELEVANCE OF THE STUDY
Various authors (Hargreaves, 2003; Kim, 2003; Hannemyr, 1999) suggest that the
communicative practices inherent within particular open source communities may
represent a form of collaboration which may be useful for transforming school
organizations. There has been very little research in this area, yet the following
statements suggest that formal inquiry into establishing how such collaborative practice
can benefit education is warranted.
A key to transformation is for the teaching profession to establish innovation
networks that capture the spirit and culture of hackers — the passion, the can-do,
collective sharing. Teachers could create a common pool of resources to which
innovators contribute and on which any school or teacher might draw to improve
professional practice. (Hargreaves, 2003, p. 18)
Open source software communities are one of the most successful — and least
understood — examples of high performance collaboration and community-

building on the Internet today. Other types of communities could benefit
enormously from understanding how open source communities work. (Kim, 2003,

p. 5)
This research responds to this call for greater understanding of open source communities
and possible application of their methods and collaborative processes to the culture of
education.

Theorists (Hannemyr, 1999; Berkman Center of Internet and Society, 1999) have

also debated the presence of inbuilt beliefs and values seemingly revealed by the choices



9
made in the adoption of specific technologies. In other words, adopted technologies may
provide insight into the value and belief systems of their adopters.

Software constructed by hackers seems to favour such properties as flexibility,
tailorability, modularity and openendedness to facilitate on-going
experimentation. Software originating in the mainstream is characterized by the
promise of control, completeness and immutability. (Hannemyr, 1999, online)
The power of the new software movement stems from the “gift culture” that lies
at the heart of the open code development model.... People are willing to enter
into gift economies because they trust that they will someday share in the
“wealth” that the community freely passes among itself — much as the academic
community freely shares its knowledge among its members and disdains those
who seek to financially profit from the community’s shared body of knowledge.
(Berkman Center of Internet and Society, 1999, online)
Open (source) communities are knowledge-sharing communities. Teaching communities
are also based on knowledge sharing. Understanding open communities and the beliefs,
values, and practices of their members may assist in improving communicative and
collaborative practice in teaching communities and associated communities of practice.
While this study may be useful to any individual or group pursuing better
collaboration in either temporal or online communities, this study most specifically
responds to the needs and context of educational communities. The study participants,
described to a greater extent in Chapter 4, are leaders in their respective contexts and
actively contribute to educational change within their institutions, and the greater
educational community. To illustrate, here is a portion of an email message | received
from Peter Rock-Lacroix, a participant, who you will meet later in this study.
In other news, | went into a technology committee meeting to propose that we
move our entire teacher/student machinery (2 labs, a teacher work room, and
classrooms) over to a free software platform (GNU/Linux). Going into the
meeting, | knew | had a couple against the idea, a few not sure but skeptical, and a
few already enthusiastically onboard due to previous conversations. By the time

the presentation was over, the facts spoke for themselves. The advantages of such
a change far outweighed the losses we would encounter by moving away from a
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proprietary platform. In the end, the committee unanimously agreed on a free
platform and chose Ubuntu as the distribution to work with. (Email, Peter Rock-
Lacroix, May 9, 2006)
When | read back and look ahead, | realize that this study is a compilation of stories
about small victories by passionate educators; victories as the one described above. The
study participants you will meet can all be seen as advocates and champions of open
thinking in terms of infrastructure, pedagogy, content and publishing (ideas explained in

Chapters 4 and 5). The research reflects the unique stories and experiences of these

educators.

1.4 DEFINITION OF TERMS

Many of the more technical terms used in this study are supported by resources
located in the footnotes of this paper. However, the following commonly used terms are
important if the reader is to understand open culture. Descriptions and brief definitions
are included in this section.

Free/Libre/Open-Source Software (FLOSS) is a combined phrase meant to
bridge ideas from the open source movement (libre) with central ideas from the free
software movement. While the term has not been wholly accepted by both communities,
it is likely the most common term used when discussing software which is either freely
available or available as open source. Close linguistic derivatives include FOSS (Free &
Open Source Software) and FLOSSE (Free/Libre/Open-Source Software in Education).

The Free Software Movement (FSM) was founded by Richard Stallman in 1983.
“The goal of the movement is to give freedom to computer users by replacing software
which has restrictive licensing terms with free software (free as in freedom)”. In this

sense, the movement is really a move against the “immoralities” of proprietary
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restrictions, although “not all proponents of the movement believe proprietary software to
be strictly immoral.” (Wikipedia Entry)’

Open Content is a phrase derived from the term open source and refers to any
type of creative work (e.g., essays, poetry, photographs, audio, video) that is published in
a format that allows, and often encourages, the copying, editing and sharing of that
content. Prominent early examples of open content include MIT’s OpenCourseWare
Project® and the Creative Commons.® The term is attributed to David Wiley and his
Graduate work at Brigham Young University in the late 1990s (Moody, 2006)

The Open Movement, as used throughout this study, refers to a tendency by
individuals to work, collaborate, and publish in ways that reflect openness, sharing,
collaboration and transparency. The movement also reflects a tendency and a preference
by individuals to use tools that are available under FLOSS licenses.

Open Publishing is a method of publishing content that promotes transparency
and supports the processes for publication, commenting, participation and redistribution.
Blogging (content management) and wiki software (simple html collaboration) are the
most common types of open publishing media today, however, many popular open
publishing sites rely other open source software products such as Drupal®. Arnison’s
Law (cited in West, 2005) is helpful in drawing similarities between the underlying
philosophies of open source and open content as it reads, “Given enough eyeballs,

problematic content is shallow.”

" http://en.wikipedia.org/wiki/FSM
8 http://ocw.mit.edu/

® http://www.creativecommons.org
10 http://www.drupal.org
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Open Source Culture (OSC) usually refers to a condition where cultural artefacts
are made generally available to all citizens. Participants in an open source culture have
the right to use and modify shared artefacts, but are usually required to redistribute these
items back into the community if there are changes or improvements. Open source
culture is unique in the sense that it is recursive; its basic tenet is that the culture itself is
based upon the sharing and promotion of cultural artefacts.

Open Source Software (OSS) is software that has its source code (software code)
made freely available to the general public. Open source software can be licensed under
various licensing structures (e.g., GPL™, BSD*?) and, depending on the specific license,
users have various rights to modify and redistribute the software, in some cases, even for

commercial purposes.

1.5 ORGANIZATION

A review of literature is available in Chapter 2. Chapter 3 outlines the methods
and procedures that were employed in this study and introduces the participants of the
research. Chapters 4, 5 and 6 feature the data analysis and findings of the study. Chapter
4 highlights the activities of the participants and the current environment of the open
movement, Chapter 5 focuses on the perceptions of participants related to the benefits
and barriers of the open context, and Chapter 6 draws together collective projections for a
collaborative educational culture. Chapter 7 includes a discussion and summary of the

results, conclusions and recommendations for future research.

11 General Public License - http://www.opensource.org/licenses/gpl-license.php
12 Berkeley Software Distribution - http://en.wikipedia.org/wiki/BSD
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CHAPTER 2: LITERATURE REVIEW

2.0 INTRODUCTION

This chapter features a review and discussion of literature relevant to this study.
Section 2.1 begins with a historical review of the origins and principles of the open
source and free software movements and describes how these movements may indicate
an emerging societal shift toward openness (the open movement), at least in some
contexts. Section 2.2 highlights key understandings of educational change theory as they
apply to this study. Section 2.3 is a review of community of practice (CoP) literature
about the characteristics of communities and strategies for community building. Section
2.4 explores social capital in the social networks that exist between individuals and
groups. Section 2.5 provides a brief description of how this literature review supports the
data analysis of this study. This final section is important as it briefly summarizes key
thoughts from the preceding sections, and provides the theoretical framework built upon

the literature review.

2.1 UNDERSTANDING THE PRINCIPLES OF OPEN SOURCE

If the term open source is to be understood as the foundational idea behind a
sociopolitical movement, it should be first described at a fundamental technical level. It
is my assumption that before one can begin to understand open source in the larger
context, one must have a basic comprehension of the term source and understand other
essential terms such as hardware, software and programming languages.

In acknowledging the technical characteristics of a movement originating from
early electronic computing, there is an important distinction to be made between the

terms hardware and software. Hardware typically includes the physical components of a
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computer (e.g., keyboards, monitors, hard drives, etc.). These items are usually fixed and
not modifiable by users. Software, in contrast, includes programs, codes and routines that
give instruction to the overall operation of the hardware components. Software
programs, which include subsets of codes and routines, are most easily written through
the assistance of programming languages. A programming language is an artificial
language that programmers (human software developers) use to write instructions or
codes that, once compiled, will be executed by the hardware. Some examples of today’s
popular programming languages include C++, Java, Python and Perl.

The relationship between hardware and software is also important. Programming
languages allow a bridge between the human developer and the control of the hardware,
but written code from any programming language must be compiled or translated to
binary machine code (Os and 1s) for the hardware to ‘understand’ and execute the
commands. In other words, code written by human programmers must be converted to
binary code, and once this conversion is complete, the code is only readable by
computers.

Source or source code includes the actual text written by programmers in any
number of programming languages. To other skilled programmers, this code may be
readable and understandable. When code is in the source form, programmers are best able
to understand how code works, how code may be improved or, as is often the case, how
errors in code can be addressed. Once the source code is compiled to machine language,
it is very difficult or impossible to work with the code to make alterations or

improvements to software (see Figure 2).



Human thoughtiideas

Matural language
(eg. English, French)

High-level language
(eg. C++, Java, PERL)

Low level language
(assembly language)

code "irretrievable”

Machine code

{binary: 0s and 15)

Figure 2. Steps in the conversion of human thought to machine code. Unless
developers make source code available, the code is almost always impossible to

retrieve, modify or improve.

Today, software is either developed as proprietary (closed source) or as open
source. For instance, Microsoft Windows XP (and all other previous versions of
Windows) is completely closed source.™® Only developers at Microsoft (or Microsoft
designated third parties) are able to make any modifications to this operating system

(software). Alternately, many distributions of the increasingly popular GNU/Linux
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operating system are available free of charge by download from various Internet sources.

Due to the potentially drastic reduction in cost of systems running open source operating

systems (e.g., Linux) versus proprietary operating systems (e.g., Microsoft XP), the open

13 Although there has been some movement in what Microsoft calls the Shared Source program where code

is distributed to elite developers.
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source economic model has begun to find favour with educators in both small- and large-

scale initiatives (BECTA, 2005).

2.1.1 Origins of the Free/Open Source Movement

Although the term open source software has only recently claimed widespread
use, this phrasing originates in the American “hacker’ culture of the 1960s and 70s. More
specifically, the practices behind the term are attributed to key individuals working in the
computer science laboratories of Stanford, Berkeley, Carnegie Mellon, and MIT. Some
key individuals include Eric Allman, inventor of sendmail, Ken Thompson, creator of
Unix, and Dennis Ritchie and Brian Kernighan to whom the development of the C
programming language is attributed. While these individuals may not be household
names, their work in computer science has paved the way for the modern-day
connectivity we experience in our personal, academic, and business computing
environments.

The above mentioned individuals made important contributions to modern
computing and the field of information and communication technology (ICT). Yet, such
advancements may not have been possible had it not been for the collaborative nature of
the developing community. These names, and others, represent a pioneering community
of programmers that was small and close-knit. Within this community, code passed freely
among members working collaboratively on various projects. When an improvement was
made to co