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Abstract

Free, libre, and open-source software (FLOSS) is a promising alternative to proprietary
software in terms of availability and transparency. As the world increasingly relies on soft-
ware for essential functions, the importance of FLOSS only grows. However, FLOSS suf-
fers from a “by developer, for developer” mentality, causing the need of developers to
be prioritized, low participation rates of designer and end-user stakeholders, and overall
poor usability. Research has shown one method to improve usability is through facilitat-
ing participatory design (PD) during which stakeholders work together to design solutions;
however, previous studies have reported numerous barriers to including designers and end-
users in the FLOSS process, especially related to power dynamics between stakeholders
(i.e., who has access to resources and decision making). However, most of the research
on PD and FLOSS usability does not include all three stakeholders in an active PD ac-
tivity, instead focusing on developers’ perspectives and developer-designer interactions in
FLOSS to improve usability. To address this, we conducted four design workshops with
different combinations of developer, designer, and end-user participants. We seek to under-
stand what usability challenges occur in FLOSS and how PD occurs in a FLOSS context
to address these challenges. We also analyze how power dynamics manifest in their PD
collaboration through the lens of Haugaard’s Four Dimensions of Power theory. In this the-
sis, we contribute (1) a set of key observations for each stakeholder group on perceptions
and experiences with respect to FLOSS usability; (2) a framework capturing the structure
and activities of PD involving three types of stakeholders; and (3) empirical knowledge
on behaviors demonstrating power in the PD activities. Our study can help inform future

researchers and current FLOSS projects on possible interventions and design solutions for



encouraging stakeholder participation to improve FLOSS usability.
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Abrégé

Les logiciels gratuits et provenant de sources ouvertes (en anglais “free, libre, and open-
source software” ou FLOSS) sont des alternatives prometteuses aux logiciels privés en ter-
mes de disponibilité et de transparence. Alors que la société s’appuie de plus en plus sur des
logiciels pour des fonctions essentielles, I’'importance du FLOSS ne fait que croitre. Cepen-
dant, FLOSS souffre d’une mentalité « créé par des développeurs, pour les développeurs »,
ce qui prioritaire les développeurs et qui entraine une participation faible des designeurs et
des utilisateurs finaux, et engendre une mauvaise utilisabilité dans I’ensemble. Des études
a démontré que pour améliorer I’ utilisabilité il suffit de faciliter la conception participative
(en anglais “participatory design” ou PD). Durant la PD, les parties prenantes travaillent
ensemble pour concevoir des solutions ; cependant, des €tudes antérieures ont signalé de
nombreux obstacles a I’inclusion des concepteurs et des utilisateurs finaux dans le proces-
sus FLOSS, en particulier liés a la rapport de force entre les parties prenantes (c’est-a-dire
ceux qui ont acces aux ressources et a la prise de décision). Cependant, la plupart des
recherches sur I'utilisabilité de PD et de FLOSS n’incluent pas les trois sortes de parties
prenantes dans une activité de PD actives , et plutdt elles se concentrant sur les perspectives
des développeurs et les interactions développeur-concepteur dans FLOSS pour améliorer
I’utilisabilité. Pour résoudre ce probleme, nous organisons quatre ateliers de design avec
différentes combinaisons de parties prenantes, ¢’est-a-dire les développeurs, les designeurs
et les utilisateurs finaux de FLOSS. L’ objectif est de comprendre les défis d’utilisabilité
présent durant FLOSS et comment PD occurent et reglent ces défis dans le contexte de
FLOSS. Egalement nous sommes intéressés par comment le pouvoir se manifeste dans leur

collaboration a travers 1’optique de la théorie des quatre dimensions du pouvoir de Hau-
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gaard. Dans cette these, on peut résumés nos contributions a (1) un ensemble d’observations
clés pour chaque groupe de parties prenantes sur les perceptions et les expériences concer-
nant I’utilisabilité de FLOSS ; a (2) un cadre capturant la structure et les activités de PD
impliquant les trois types de parties prenantes ; et a (3) des connaissances empiriques sur
les comportements démontrant le pouvoir dans les activités de PD. Notre étude peut aider a
informer les futurs chercheurs et les projets FLOSS actuels sur les interventions possibles
et des solutions pour encourager la participation de chaque partie prenante afin d’améliorer
I’ utilisabilité du FLOSS.
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Introduction

As the world relies increasingly on technology, challenges with proprietary software be-
come more pronounced. One such alternative to proprietary software is found in the Free,
libre, and open-source software (FLOSS) movement. More specifically, FLOSS is software
that is free to use, modify, distribute, and reproduce [17]. In the efforts towards achieving
digital inclusion and accountable software, FLOSS offers much potential due to its focus
on freedom of use and transparency, a fact which has led to an increase in its use and popu-
larity [62]. However, FLOSS often suffers from poor usability, limiting the adoption of the

software and its positive implications [12, 29, 3, 40].

Formally, usability refers to the attributes which determine the ease, error-prevention,
efficiency, and pleasantness for an end-user when interacting with a software [12, 41]. The
need for improving the usability of FLOSS becomes more pressing as FLOSS increases
in popularity, maturity, and importance [62]. In traditional software development, usability
concerns rest in the hands of design teams who perform activities to receive input and
feedback from various stakeholders throughout the iterative lifespan of a project; the goal
of these design teams and usability as a whole is to achieve a system design that responds
to the needs of the end-users.

While the inclusion of the design process and user participation is vital for achieving
successful usability of FLOSS, it is often pushed aside as teams adapt to asynchronous,
remote working and focus on a project’s code and functionality [17, 62]. Past research has

found that when projects decide to monitor usability interests, the current solutions, such as
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issue trackers, forums, and emailing developers directly, still pose considerable challenges
to improving usability and user inclusion [62, 61, 17]. Notably, issue threads and usability
discussions become long and convoluted, causing developers to struggle to understand user
input [12].

Towards this end, participatory design (PD) outlines a potential method for addressing
these problems by not only involving the key stakeholders — FLOSS developers, FLOSS
designers, and FLOSS end-users — but including them as direct collaborators in design ac-
tivities and decision-making itself [39]. First introduced in the context of the Scandinavian
workers’ movement to address the social implications of new technologies in the work-
place [39], PD challenges existing power structures in order to best encourage total par-
ticipation [33]. While past efforts have investigated motivations to participate and address
usability (including from the PD perspective), they have focused primarily on the FLOSS
developer and designer perspectives and experiences [11, 38, 55, 49, 52, 4, 5, 47, 48, 12,
62, 61]. Moreover, research into PD to improve FLOSS usability by including end-users is
a sorely under-researched subject; there is no prior work in this area on the three stakehold-
ers included in PD, together, in the FLOSS context [30, 31, 47]. Moreover, it is imperative
to understand what specific power structures currently exist when all three stakeholders
collaborate in order to successfully encourage total participation. Prior work investigating
power in FLOSS as it relates to participation has primarily focused on developers, the par-
ticipation of designers with developers [48, 49], and the power and motivation of those two
stakeholders [47, 1, 4, 7, 45, 53]. To date, there have not yet been investigations into what
power structures exist in a PD setting between all three stakeholders to address FLOSS

usability.

In this thesis, we address this gap through two studies. In the first study, published as
preliminary research in CHI’21 [29], we begin the exploration into achieving PD in FLOSS
through first formalizing challenges experienced by designers and end-users when partici-
pating in OSS through a series of one-on-one user interviews. This led to the contributions
of two sets of design guidelines for both designers and end-users and a low-fidelity pro-
totype for asynchronous participatory design. The formalization of experienced challenges
and preliminary feedback on the prototype laid the foundation for the second study. Be-

fore returning to the low-fidelity prototype to iterate on a solution to facilitate stakeholder
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inclusion, PD, and improved usability in FLOSS, we needed to understand better the chal-
lenges in an actual PD setting with all the stakeholders. Thus, we pivoted to investigate this

through a series of design workshops.

Specifically, in the second and main study of the thesis, we conducted four design
workshops with a moderated focus group and a PD activity to investigate (1) what usability
challenges FLOSS stakeholders experience, (2) how the stakeholders collaborate in the PD
activities, and (3) how aspects of power influence the PD activities’ outcomes in terms
of participants behaviors and topics of discussion. A total of 9 participants were recruited
(three FLOSS developers, three FLOSS designers, and three FLOSS end-users) for four
workshops. We contribute a set of stakeholder-identified usability challenges, a structural
framework of PD including the tasks, goals, and activities characterizing the PD activities,
and an analysis of the underlying mechanisms through which power manifests in the PD
activity through the lens of the first three dimensions of Haugaard’s Four Dimensions of
Power theory [25].

We find that participants identified five key challenges to participating in and address-
ing FLOSS usability: (1) communication, (2) documentation, (3) development, (4) culture
and usability, and (5) incentives. Participants also identified that any solution should be
considered successful if it improves a FLOSS’s communication and culture in regard to
end-user feedback and overall usability. In terms of achieving PD, our proposed frame-
work breaks down a PD activity into smaller units that are bounded by the immediate goal
a team is trying to accomplish, called goal-oriented blocks (GOB). There are two types of
GOBs based on the task being accomplished: discussion GOBs and working GOBs. Each
of the GOBs has its own characteristics based on the task; discussion GOBs have a goal to
ultimately create the design pitch. To start efforts to reach the goal, a participant initiates
the GOB by dictating their initial intent, after which a discussion ensues where one par-
ticipant is an authority on the subject being discussed and the participants converse with
a specific speaking style, the GOB ends in an outcome or the GOB is abandoned when
there is no outcome. Last, we identify resources used by participants and the effects of
an unequal distribution of these resources amongst the participants. The resources affect
a participant’s power to achieve the goals and also affect one participant’s power over an-

other participant. A participant’s behavior in a GOB depends on this resource allocation



Introduction

and utilization; in turn, their behavior may lead to challenges to the existing FLOSS social
structures of inclusion and usability. We identified behaviors that lead to challenging the
FLOSS structures were ones that demonstrated discursive discussions through logical rea-
soning, empathy, and self-monitoring of biases and assumptions and primarily occurred on

topics of stakeholder inclusion and technical concepts, implementation, and feasibility.

Our results indicate that PD activities are possible for FLOSS projects to facilitate; PD
activities also have the potential to successfully disrupt the existing social structures by
affording designers more power. However, end-users demonstrated the most passive in-
volvement due to the fact that they mostly observed the work of others in working GOBs
and experienced knowledge gaps often that led to other participants, often the developers,
acting with authority. However, our results indicate that if the proper resources are given
to end-users, this could limit the potential for knowledge gaps and increase their potential
to exercise their power and affect change in the pitch. Last, we find that the personas in-
spired meaningful discursive conversations that led to design pitches that challenged some
structures of FLOSS; this indicates that personas are a viable resource for improving the
usability and stakeholder inclusion of FLOSS. In general, our results indicate the impor-
tance of including all stakeholders in a PD activity in order to maximize the discursive
conversations and lead to the most changes to the existing structures in FLOSS that impede

improved usability.

The structure of this thesis is as follows. We begin with an exploration of the related
work in the intersection of power, usability, and PD in FLOSS in Chapter 2, then we re-
port the preliminary study in Chapter 3. Next, we describe the methodology in Chapter 4,
followed by summaries of each workshop’s composition in Chapter 5, then results of the
focus group and stakeholder reflections on usability in Chapter 6, followed by the results
of the PD activities’ structure in Chapter 7, and the results of the analysis of power in
PD in Chapter 8. Finally, we discuss the implications of our results in Chapter 9 before

concluding the thesis in Chapter 10.



Background and Related Work

This research is related to previous work focusing on (1) free/libre, and open-source soft-
ware (FLOSS), (2) usability and participatory design, and (3) power dynamics between in-
teracting social actors. This chapter provides the necessary background and related works

motivating the thesis.

2.1 Free/Libre, and Open-Source Software

To understand why the topics of participation, inclusion, and power are inherently integral
to the essence of FLOSS, we first take a look toward defining what exactly it means for

software to be “free”” and “open-source.”

2.1.1 FLOSS: A software and an ideology

Free/libre and open-source software refers to the copyright of the software that dictates the
terms under which it must be distributed, but the “free/libre” focuses on the software as
an ideology, too [17, 18]. For software to be “open-source,” it must be distributed under a
license that ensures the software can be used, modified, and redistributed and also ensures it
can never be relicensed [18]. The “free/libre” part of FLOSS refers to the freedom afforded
to any person to use, modify, and redistribute the software [18].

Since its inception, FLOSS has grown to become both a software engineering phe-

nomenon and a social, cultural, philosophical, and even political phenomenon [17]. In-



2.1 Free/Libre, and Open-Source Software

deed, the freedom of exchange has been a longstanding value in the software community
for decades, even long before the term itself was coined [18], lending itself well to grow as
it has into a unique community and culture unto itself. As such, in this thesis, we choose
to use the term FLOSS as opposed to open-source software (OSS) because it signals the
inclusion of “free/libre” in the terminology in a way that shapes the ideology and inten-
tionality of our research to work in achieving freedom for all to use, modify, and distribute

software under this license.

2.1.2 Structures of FLOSS

Organization. For the most part, FLOSS is a fairly decentralized, democratic, and partici-
patory community of volunteers; most projects only follow a loose hierarchy often referred
to as the “onion model,” where the repository owner and core developers lead the project
and make most of the decisions. At the same time, everyone else plays a more periph-
eral role in the project. This structural organization of FLOSS has been a researched phe-
nomenon since the inception of the movement [11, 38, 18, 58, 8]. The farther away a stake-
holder is from the core developer (with designers and end-users residing on the outskirts of

a project), the less decision-making power those individuals are likely to have [8, 47].

Collaboration and Productivity. Much prior research about FLOSS has been con-
ducted on the unique role that social coding (a development practice focused on social
collaboration) plays in the success of a project [13, 34, 38, 53, 58, 7]. Substantial prior
research has been conducted on collaboration in FLOSS amongst developers to investigate
aspects of communication and other social coding features and their effect on productiv-
ity in FLOSS. For example, research has been conducted on the necessity of developer
collaboration in FLOSS projects due to reasons associated with the size of project architec-
tures, limited developer knowledge, improved productivity, and better-informed decision-
making [27, 58, 64, 65]. In terms of how developers address issues, Xuan and Filkov [64]
identified how synchronous development activities in FLOSS are a good metric for pro-
ductivity and communication in a project. Related, Tsay et al. [58] reported the reliance
on communication with other developers as well as external users, finding that core con-
tributors are more likely to be polite in their interactions with people who have already

been involved in their projects. To reiterate, FLOSS ideologically values collaboration, but
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FLOSS core developers also prioritize who to collaborate with by prioritizing people who

have already proven themselves to these core developers.

Developer Motivation. In terms of motivations for developers to contribute to FLOSS,
Hars [1] reported on how developer motivations come from intrinsic motivations, such
as altruism and personal needs or desires, and extrinsic motivations, such as participa-
tion being an investment in the future and receiving community identification. Lakhani
and Wolf [34] reported on the results of a large-scale web-based survey also identifying
extrinsic (career advancement) and intrinsic motivations to contribute (improve program-
ming skills); they found that almost 40% of respondents were paid to participate in the
FLOSS project and not volunteering. Von Krogh et al. [60] continued this research on mo-
tivation by expanding the intrinsic motivations to include long-term rewards and proposed
a framework to explain how societal standards motivate developers to sustain the FLOSS

development with high-quality software.

2.2 FLOSS and Usability

The subject of usability has been a topic of interest in the context of FLOSS for decades
and is constantly shifting in nature. FLOSS has garnered a certain reputation for being
‘by developers for developers’; prior work explored by Nichols and Twidale [40] reported
a sense of ‘elitism’ among the FLOSS developers where pride was drawn from creating
hard-to-learn but powerful products. Andreasen et al.[3] found that even though some
FLOSS developers are interested in usability, it’s not a priority; moreover, in most cases
of addressing usability, developers only rely on “common sense” due to limited skills and
resources [3]. This could, in turn, lead to further usability created for developers. Terry
et al. [56] researched how some projects relied on pre-existing and direct, close interper-
sonal relationships between core developers and core users who were identified to closely
follow the project as the source for receiving high-quality feedback and serve as the moti-
vation for social rewards to address usability. However, over the past two decades, as the
FLOSS community has grown and diversified in terms of functionality priorities, general
practices, software adoption, and user base, tactics such as relying on “common sense”
and pre-existing interpersonal relationships with users are not enough to ensure strong us-

ability. Usability is important for the acceptability and sustainability of a system and a
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FLOSS project; and recent work has sought to understand these shifting dynamics more
thoroughly [40, 17, 12, 47].

Currently, many FLOSS usability practices and discussions take place in an ad-hoc
manner and, especially on FLOSS platforms such as GitHub (www.github.com), within
a repository’s issue tracking system [18, 12, 61]. Cheng and Guo [12] found usability-
specific issue threads on GitHub to be lengthy and contain over-generalized assumptions.
Wang et al. [62] expressed the need for a shift to a user-centric mindset amongst FLOSS

practitioners along with a standardized way to include end users in the FLOSS project.

Moreover, most previous work has focused on the practices and challenges of the
FLOSS developers and/or designers [40, 62, 17, 56, 50]; little investigation has been con-
ducted from the perspective of ‘non-technical’ end users. While one such study by Iivari
(2009) [30] investigated user participation in FLOSS, it focused on user forums where
users were not able to make decisions. Hellman et al.’s [28] empirical study into the activ-
ities and psycho-linguistic behaviors of FLOSS end-users in user forums which found that
end-users, despite high levels of activity in the forums, were less confident but also reflected

more open and positive emotions than the developers and organizers of the forum.

Falling into a similar pitfall is the recently released GitHub Discussions feature [59,
42,22]. This feature is designed to replace the lengthy conversations currently taking place
on issues and pull requests by creating a dedicated community conversation space within
the GitHub repository. However, this feature continues to place the focus on the developers
of the FLOSS community and not others. While features such as ‘GitHub Discussions’
could potentially be used for usability discussions, the problem remains that there is still
no dedicated place for true participatory design efforts and diverse stakeholder inclusion of

all three groups (i.e., developers, designers, and end-users) at the same time.

2.3 Participatory Design

To work towards creating these participatory design (PD) solutions, we first turn to the

origins of the method, before outlining the past research on participation and PD in FLOSS.
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2.3.1 The History of PD

PD research began in the mid 1970s in Scandinavia as workplaces struggled to adapt to
disruptions from the introduction of computers to the workplace [33, 39]. Management
wanted to add in computers, but workers were worried about reduced control of their envi-
ronment and not being able to make decisions. The workers’ unions fought to protect the
workers’ interests from being neglected and maintain the workers’ autonomy in their place
of work [33]. However, as the changes were made and management interests prioritized
over the workers’ needs, unequal power balances arose and the workers, the unions, and
researchers came together to combat these negative power dynamics. Together, the work-
ers, the unions, and the researchers designed, developed, and implemented strategies and
technologies to try to build up the workers’ control over their working conditions and the
technology being introduced [33]. However, despite these collaborative efforts from the
stakeholders, workers still struggled against the embedded institutional power of manage-
ment; at this point, researchers and workers began to investigate together how technology
itself might be designed differently to ensure more equal distributions of power through
worker participation with management [39, 33]. This incident revolutionized the under-
standing of social dimensions of working with technology and the general societal effects
of new technologies; since the 1990s, PD has been under constant evolution with adapta-

tions to numerous fields and countries [39].

At its essence, PD is about the inclusion of different stakeholders who have needs that
aren’t being met. These stakeholders must come together to design solutions that will over-
come the embedded structures of power causing the problems, while also breaking down
the power structures to collaborate and participate. To understand how to accomplish PD
in FLOSS, we have to understand not only the embedded problems that need to be fixed
but the power structures that currently restrict participation.

2.3.2 PD for FLOSS

PD is not as widely employed within FLOSS. In a literature review conducted by Dawood
et al. [15] to understand the research efforts in addressing and improving FLOSS usability
as of 2019, a gap in the use of PD to address the issue of FLOSS usability was identi-
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fied. While Dawood et al. [15] found and categorized 15 published studies on “involving
usability practitioners”, only a few articles sought to understand “user awareness” (which
was identified as the awareness of FLOSS developers about users), and only one study was
identified as using PD as a method (in this case, the developers were the intended “clients”

and worked with the designers to develop a tool [35]).

PD with End-Users. There are a few previous research that included FLOSS end-users
into the process to address and solve usability issues. livari [30] conducted a case study on
user participation in FLOSS user forums in 2009. They reported on two types of end-user
participation based on their case study, direct and indirect users, based on their activity
levels; however, livari also noted that there were limitations to the end-users being able
to participate because it was a forum where full decision making still rested with develop-
ers [30]. Then, in 2011, Tivari expands on this research by conducting two more case studies
into distributed PD [5], also through forums in FLOSS, regarding user participation [31].
Tivari [31] adds to the literature by defining different roles of users in FLOSS projects where
they can inform, consult, or participate in the FLOSS but notably in this study, end-users
did not have decision-making power. livari also identified three common activities to dis-
tributed PD related to understanding, designing, and evaluating functionality and usability
of the solution [31].

PD with Designers. Compared to PD with end users, there has been more research into
including usability practitioners in FLOSS through PD. This body of literature includes re-
search into the roles and activities in distributed design through online collaboration in the
core-periphery FLOSS model [5], tool support for FLOSS participation and trust building
for designers [4], and studies investigating pseudo-participation to characterize participa-
tion with agency in relation to their relative power [44]. In particular, we motivate our
research from two respective studies published by Rajanen et al. [48, 47]. In 2012, Rajanen
et al. [48] investigated how usability activities could be introduced into FLOSS develop-
ment and how can usability practitioners participate in FLOSS so these activities have an
impact; they found that usability practitioners had to adapt to the established norms and
working culture of FLOSS in terms of tools used, but there was a clear improvement in the
usability of the FLOSS after the usability practitioners began participating. Then, in 2015,

Rajanen et al. [47] continued this investigation into understanding the theoretical treatment
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of power and empowerment of developers and designers in FLOSS with the intention to

help future HCI research address the issues of power and politics.

Previous work establishes our motivation for our research in a few manners. (1) No
prior research investigating PD has included designers and end-users in a participatory
capacity with developers in a FLOSS context. (2) The PD investigated is in much of the
past contributions have been focused on distributed PD through user forums or in an exist-
ing repository. Using forums for PD poses significant impediments because, as Iivari [31]
reported, the end-users do not have much power and agency, ultimately lacking the abil-
ity to make impactful decisions beyond the roles of informant and consultant. In terms of
designers participating in a FLOSS project to introduce usability activities, as Rajanen et
al. [48, 49] indicated, designers also struggle to exercise their power. As such, our research
into PD in FLOSS intentionally includes FLOSS developers, designers, and end-users in
design workshops outside of the current modes of FLOSS collaboration to seek to identify

how these aspects of power manifest when that barrier has been removed.

2.4 The Four Dimensions of Power Theory

For participatory design to truly occur, methodologies must be considered and employed
carefully and purposefully to strive for maximum empowerment of all the stakeholders
involved. To design successful solutions to enable this empowerment and overall partici-
pation (which has been proven to improve usability [15, 50, 48]), we need a better under-
standing of specific ways in which power manifests with all three stakeholders and how

those stakeholders will, in turn, interact with other stakeholders.

The research and literature on power are well established in the fields of philosophy
and psychology, with more than a half century’s research building onto the modern the-
oretical understanding of power amongst social actors [37, 14, 32, 25, 2]. In the litera-
ture of PD and FLOSS usability, the most notable work, as already stated, was Raganen
and livari’s [47] theoretical framework of power derived from their empirical case stud-
ies from real-world projects. In their work, Raganen and livari utilized Hardy and Leiba-
O’Sullivan’s [21] theory of Four Dimensions of Power to propose the framework in the

context of FLOSS usability. Because their proposed framework is specific to developer-
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designer interaction and is not in the context of PD activities, we contribute a novel empiri-
cal analysis of power through a similar theory. After inspecting the origins [37, 32] of Hardy
and Leiba-O’Sullivan’s theory [21], we then researched applications and updated interpre-
tations of their proposed framework; here we found Haugaard’s theory of Four Dimensions
of Power [25, 23, 24, 26], which is a widely cited and modern “rethinking” on power as
something that does not only lead to conflict and adapts more recent theories of empow-
erment from feminist thought [2]. Moreover, the Four Dimensions of Power theory (both
[21] and [25]) has been used in many other fields for understanding power [10, 16, 26, 36].

The first three dimensions (and the ones ultimately focused on in this thesis) were
originally contributed by Lukes [37] and the fourth dimension by Foucault [32]; however,
at the time when these theories were proposed in the 1970s and 1980s, they were considered
strictly as dimensions of one social actor’s domination and power over another [37, 23, 24].
Recent theory into power has rethought these dimensions through other lenses, such as
empowerment and authority [2, 23, 24, 26, 25]. As such, we use Haugaard’s theory of
the Four Dimensions of Power as the basis for our empirical analysis of PD. We provide a

summary of each dimension of power according to Haugaard’s theory and analysis [25, 24].

2.4.1 Dimension 1: Agency and Sources of Power

The first dimension of power focuses on the execution of power. For each interaction be-
tween two or more actors, there will be an execution of power that affects their interaction
and its outcomes. This is an episode of power where someone demonstrates their agency
to do something. The result of an execution of power is either violence, coercion, author-
ity, or some combination. This result is dependent on the resources available, how these
resources are distributed, and any factors affecting an actor’s authority within the situa-
tion of an episode. An actor’s agency is their power to act in a way that affects change in
their environment in a way that would not have occurred otherwise. An actor also can have
agency by exercising power over another actor in a way that causes them to affect change
in the environment; the action and the resulting change wouldn’t have occurred if not for

the powerful actor exerting their power over the other.
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2.4.2 Dimension 2: Structure

The second dimension of power illustrates the sources of conflict in the episode of power
(from Dimension 1) with respect to social structures. Episodes of power play out in a
context that has a social construction. These social constructions were made by decisions
to include or exclude things, people, norms, and more into or from the status quo. The
social structures that are included or excluded are what decides whether episodes of power
are freedom-enhancing or restricting. This process of deciding what to include or exclude
in social structures is referred to as structuration, which is the continuous rebuilding and
recreating of existing social structures. There are two contrasting processes of structuration:
confirm-structuration is the process when an actor affirms a structuration (i.e., the actor
agrees to continue with the same structures), whereas de-structuration is when an actor
decides not to accept an aspect of the social construct. The choices to confirm-structure or
de-structure will result in either a consensus as the social structures and norms are accepted

or a conflict where the social structures and norms are challenged.

2.4.3 Dimension 3: Systems of Thought

The third dimension is about why patterns of structuration continue to occur, even ones that
might be unreasonable or unjust. Dimension three explains how an individual’s tacit social
knowledge (and thus a society’s) is directly related to the reproduction of social structures
(structuration). What is tacitly deemed acceptable to include or exclude in social structures

is inherently informed by the society’s time in history and anthropological context.

As individuals, we have two types of systems of thought and consciousness that define
our ability to step out of the acceptable norms and social structures: (1) discursive con-
sciousness and (2) practical consciousness. The latter is understood to be the tacit knowl-
edge crucial to the process of structuration due to it being an actor’s source of meaning
and the understood “natural order of things.” Discursive consciousness is what an actor is
“relatively discursively aware of” rather than intuition; it is the active logic and knowledge
an actor utilizes. Over time, discursive consciousness often turns into a practical conscious-
ness. In general, social structures that are now practical and agreed on as the “natural order”

even if it is upholding unfair power relations, often began as discursive. The key is to shift
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the practical consciousness of a flawed social structure to a discursive consciousness —
thereby allowing actors the ability to reflect (Dimension 3) and exercise agency (Dimen-

sion 1) to change the natural order and status quo (Dimension 2).

2.4.4 Dimension 4: The System and Society

The fourth dimension indicates how the systems in which we live support the continual
re-establishing of norms dictating what is permissible and what is abnormal. The fourth
dimension says that these systems are inescapable. There is a power dynamic inherent to
the systems we live — all humans are constantly being studied by all other humans to gain
knowledge and understanding about what is acceptable in terms of how to act, behave, and
generally exist in the world. Therefore, in this system, every human is under observation
while also conducting the observations of every other human. Because these systems are
inherent and we are always being studied, we continuously establish these norms, no matter

what; making the effects of power and social structures themselves inescapable.

The Panopticon thought experiment is frequently used to represent this dimension.
There exists a set of prisons with prisoners inside them; all the prisoners are visible to
each other and there is an “all-seeing eye” that the prisoners are conscious of, but there are
no jailers. Because of these two facts, the prisoners see themselves through the eyes of the
other prisoners and the all-seeing eye. As such, the prisoners subject themselves to a per-
ceived “normal” and internalize judgments that would result from following or breaking
this norm. As these judgments are internalized, often coupled with an understood disci-
plinary consequence (i.e., when an action is negative, the prisoners and the all-seeing eye
will know and there will be a consequence). Over time, the internalizing becomes subcon-
scious, and the judgments that are followed become the new social norms. Often, common
education of actors that inform what is deemed acceptable is key to a “successful” Panop-
ticon. In short, dimension four represents the continued internalization of judgments by
an actor, thereby upholding societal norms, due to their inherent living in a society where

people watch you and judge your actions.
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2.5 Summary

To conclude, research into FLOSS has been ongoing since the early days of the movement.
FLOSS ideologically expands on the license requirements of OSS (use, modify, distribute)
to ensure the freedom for all to take to do so. Structurally, FLOSS is a community of vol-
unteers who prioritize collaboration and are motivated to contribute for both intrinsic (e.g.,
personal need, improve skills) and extrinsic (i.e., career advancement). However, as FLOSS
has developed and the decentralized structures solidified, new hierarchies developed where
core developers make most of the decisions, including who is allowed to contribute to a
project. In terms of usability, research has shown that usability does not get prioritized due
to limited resources, a lack of usability skills, and a sense of pride and elitism over hard-
to-use products. Moreover, when end-users try to report usability issues in issue-tracking
systems, the issues themselves are often lengthy and assumption based, making it hard
to understand how to address the root problem. In terms of PD, past investigations have
been conducted into the inclusion of end-users and designers in an existing FLOSS project.
End-user participation is typically limited to a consultation-based role without decision-
making capacity while designer participation occurs by designers adapting to developer
tools. However, it was found that designer participation does improves the usability of a

project.

There is currently no research into participatory design with developers, designers, and
end-users in FLOSS. Moreover, all prior research has been conducted in user forums or git
repositories that situate the power of decision-making and inclusion with the core develop-
ers. This motivates our research to conduct design workshops with all three stakeholders
to participate in a PD activity. And to understand how power manifests in such a context,
we use Haugaard’s Four Dimensions of Power theory [25], which provides a framework
for understanding an actor’s agency, how social structures are made and changed, the sys-
tems of thought that influence those structures, and systems of power as being inescapable.
Applying this lens of power will allow a better understanding of the nature of what future

solutions could be implemented to ensure more equal empowerment and improve usability.
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Preliminary Study to Understand FLOSS

Designers and End-users

This paper is adapted from my CHI EA 21 Late Breaking Work titled "Facilitating Asyn-

chronous participatory Design of Open Source Software: Bringing end-users into the Loop"
[29].

In traditional software development, usability concerns rest in the hands of design teams
performing activities that involve various stakeholders in the iterative lifespan of a project
to achieve a system design that responds to the needs of the end-users. While user participa-
tion in the design process is vital for achieving successful usability of a FLOSS, it is often
pushed aside as teams adapt to asynchronous, remote working and focus on a project’s code
and functionality [56, 62].

Take for example GitHub, one of the most successful FLOSS hosting and development
platforms. Due to its affinity for supporting various asynchronous activities, GitHub has
enabled a vibrant community for remote collaboration and development of FLOSS projects.
While many tools can potentially be used for monitoring usability interests on GitHub
FLOSS projects, such as Issue tracking, there is currently no mature method for end-user
community collaboration [62, 61, 56]. Consequently, if any design decisions are made
through input from end-users, there are difficulties with properly communicating these
decisions to other team members due to a lack of design artifacts clearly documenting

the process. Many FLOSS projects, as a result, are designed without direct input from
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Table 3.1: Design Guidelines for FLOSS Designers (* indicates challenges gathered during
user interviews.)

No. Description Targeted Challenges
D1  FLOSS-D are able to easily engage with end-users and understand their needs. User Needs [62]
D2 The system integrates design practices into an existing development pipeline. =~ Mindset [62]; Pipeline*

D3 FLOSS-D are able to generate artifacts from interacting with end-users. User Diversity [62]; Tracing Artifacts*
D4  Design for a project can happen at any stage of an FLOSS project’s lifecycle. ~ Development [62]
D5 The system encourages community-wide involvement in an FLOSS project. Mindset [62]; User Needs [62]

Table 3.2: Design Guidelines for FLOSS end-users (* indicates challenges gathered during
user interviews.)

No. Description Targeted Challenges

EU1 FLOSS-EU should easily learn how to collaborate on a project. Inclusivity*, Learnability*

EU2 FLOSS-EU should interact with the FLOSS team through asynchronous discussions. Development [62], Mindset [62]
EU3 FLOSS-EU should be able to draw attention to current usability issues they face. Mindset [62], User Needs [62]
EU4 FLOSS-EU contributions should be recognized. Transparency*, Recognition*
EUS5 FLOSS-EU should feel motivated to collaborate on a project. Inclusivity*, Transparency*

end-users. While prior work explored the pitfalls of end-user community involvement in
FLOSS design [62, 3, 50, 56], as of yet, there has been little contribution to the open source

community offering a solution to this problem.

In this paper, we address this gap by conducting interviews with FLOSS designers and
end-users to understand what barriers they face when getting involved in FLOSS projects
- when contributing to the design and usability of a project and/or when providing feed-
back on the usability of a project. Through this study, we contribute an initial set of per-
sonas and design guidelines for designing platforms that promote end-users’ participation
in asynchronous, participatory FLOSS design, as well as a preliminary tool to achieve this

objective.
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