PhD proposal

1. Context and Goals.

Mobilizing hundreds (Linux) to thousands of contributors (Wikipedia), vol-
unteer online open projects aiming at creating new knowledge, online “commu-
nities of creation”, as named by Rullani and Haefliger [38] (i.e, communities
aiming at producing a certain kind of knowledge, or “epistemic communities” [7]
and doing it online), are viewed as central in the generation of new, innovative
knowledge [30]. In the same time, research proved that knowledge and inno-
vation production (patents, research papers) is increasingly produced by teams
[47]. How do these online communities form the teams, what are their charac-
teristics in terms of participants’ specificities and complementaries? These are
the questions we want to address in this PhD proposal.

From an IT school (Institut Mines-Télécom) and Fundation Télécom view-
point, understanding how these communities work and the skills their partic-
ipants develop may result key for the future IT professionals we are teaching.
This works aims at continuing the collaborative research done at Institut Mines
Télécom on these online communities via and ANR project (CCCP-Prosodie,
PI: Nicolas Jullien involving LUSSI-iSchool and the team SPE (Sociologie, Psy-
chologie et Ergonomie) from SES department at Télécom ParisTech) and a
Futur & Rupture grant (data extraction in Wikipedia, visiting scientist Felipe

Ortega), and with the iSchool, Syracuse University (USA, Pr Kevin Crowston).

Those open online communities are examples of “knowledge commons” [19]
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and the models developed are specifications of Hess and Ostrom’s framework
to understand the production of such commons (p. 44). Those frameworks
distinguish the characteristics of the community, or the “inputs” (“biophysical
characteristics”, people or “attribute of the community”, “rules-in-use”), which
constrain the way people interact (“the action arena”, or the process), leading to
“outcomes”. The outcomes can be apprehended at several levels: a productive
level (the various characteristics of the constructed epistemic knowledge such as
completeness, creativity... as well as its utility /usability, more user-oriented), a
collective level (e.g. team building, construction of rules and collective norms...),
and a personal developmental level (learning and development of individuals).
In this PhD, we will focus on the impact of the attribute of the community
and of the action arena on the outcomes (the construction of the knowledge),
exploring one of the main questions raised in the literature and by practition-
ers, the characteristics of a “good” team to produce new knowledge, in terms
of participants’ skills, experience, number, etc. and in terms of leadership [33].
These points go beyond the simple case of open online communities: the man-
agement of those virtual teams echoes the questions of (and the growing research
literature on) the collective production of knowledge and of the functioning of
the groups producing it . The case study will be Wikipedia, because of the
availability of the data, but also because of its connexion with firms’ knowledge
management and production challenges. Studying these community may help
us to better understand how groups work, how (virtual) collaboration and lead-

ership can succeed, something of growing importance for firms [8, 18§].

Regarding the online production of articles (Wikipedia), and according to
a recent review of the literature [20], the summary of the state of the art can

be led to Arazy et al. [2], even if they focused only on a very small subset of



articles (96): "(1) diversity should be encouraged, as the creative abrasion that
is generated when cognitively diverse members engage in task-related conflict
leads to higher-quality articles”!; (we will just add "up to a point” here) (2)
“groups should maintain a balance of both administrative- and content-oriented
members, as both contribute to the collaborative process.” This echoes more
general findings about the efficiency of groups. As shown by Uzzi and Spiro [45]
in the case of musical comedies, and Uzzi [44] in the case of a social network, for
a creative group to be successful, it needs to fine tune the level of newcomers,
for fresh ideas, in an already constituted group [13, 10]. One of the goal of the
PhD work will be to calculate Wikipedia’s “@Q”-level “bliss point”, which may

depend on the type of article produced, general or more specialized [22].

Interestingly, this seems to confirm also certain results of personnel eco-
nomics studies on team working, which show that heterogeneous teams are
more productive than heterogeneous isolated workers, in the case of low level
skill workers [31, 14]. But their main argument is quite different, as they argue
that social pressure makes the less productive work harder, even if Hamilton

et al. stressed that the internal learning process may also play a role. This

1The definition of the “quality” of the production is also matter of debate. For a discussion
regarding open source software, see Koch [24]. As far as Wikipedia is concerned, even the
internal label (Feature article) is disputable in terms of stability from one language to another
[39] and in terms of respect of the criteria [29]. External criteria, mainly coming from library
studies, based on|21]’s criteria (e.g., purpose, authority, scope) are also difficult to apply to
Wikipedia, especially because no authorship analysis is possible [46, 11], but also, as pointed
by Lewandowski and Spree [28], ”due to the overall scale and the wide range of subject areas,
most of the studies focus on specialized fields of knowledge”. Considering this problem, two
strategies have been developed to evaluate the quality of Wikipedia, defining a subset of article
to be analyzed, either looking at randomly chosen articles, or looking at a sub-project or a
topic. In both cases, criteria have to be defined. The most comprehensive attempt to do so
may be the ones by Stvilia et al. [41], and Lewandowski and Spree [28]. The firsts proposed
11 criteria, based on more global analysis of quality in on-line projects [40], which compared
the FA articles to other articles regarding these criteria. The later relied on these criteria,
extended them to a list of 13, and evaluated the correlation between these criteria and the rank
in search engine, with a good correlation but a strong dispersion. As stand by the authors,
this does not solve the subjective aspect of the criteria (or the fact their evaluation depends
on the evaluator), but the aim is to propose an evaluation grid.



debate stresses the second key explanation given and studied to explain the fact
these groups function, the specificity of their leadership [33, 30], based on social
interactions (processes) regarding the production of the knowledge.

Leadership can be defined as a process that results in the reinforcement,
creation and evolution of ongoing structures and distinguish between two types
of leadership [17]. Following them, the hypothesis this work will rely on is that
there is a first-order leadership as leadership that works within and reinforces
existing structures to elicit and guide effective group contributions and a second-
order leadership regrouping the behaviors that effect changes in the structure
that guides group action. Both are therefore action embedded, grounded in
processes that define the social identity of the team, and this work plans to
investigate this model by using data about contributions (and contributors) to
a project, coding them as first and second order leadership, and examining the

structure of these contributions.

These are the main goal and hypotheses we want to address and test in this
work, in the case of the Wikipedia community of creation (the case of a more

firm-centered community may be address upon time and availability of data).
2. Scientific work and organization.

The three phases of the project are as follow: evaluating the structure of 1)
the groups and of 2) their leadership, via data extraction and mining, regarding
the characteristics of the participant Arazy et al. [2|ts and of the knowledge
produced; 3) discussing the results according to the existing theories of group

performance and theories of management.
2.1. Structure of the groups.

In addition to the availability of the data, and to the previous works made

by the team proposing this PhD on this project, there are some preliminary



results on the structure of Wikipedia teams. Kittur and Kraut [23] showed
that explicit coordination (talk) is more efficient when there are few editors,
when implicit coordination (few editors concentrate the main part of the edits
when the majority is peripheral editor) is more efficient when there are more
editors. They also found that explicit coordination is needed more at the early
stage of the article. In any case, there is a core-periphery structure, similar to
the one found in open source software production, and things are easier when
the core team people already know each others: Nemoto et al. [35] pointed out
that “the more cohesive and more centralized the collaboration network, and
the more network members were already collaborating before starting to work
together on an article, the faster the article they work on will be promoted or
feature”. Interestingly for our question, Turek et al. [42, p. 22| showed, using
Polish Wikipedia data set, that in what they call "good teams”, the level of
acquaintance is higher than for normal teams (people having discussed in the
talk pages) as is the level of trust (copy-pasting of existing text when rewriting
an article) and of distrust (deletion of text), which can be seen as the level of
creative work (if people delete more that means that the consensus is reached
more slowly, after more evaluation of the proposals). This is true for Feature ar-
ticles (FA, articles graded of very good quality by the Wikipedia organization),
but also when articles’ quality is measured by external experts, as in Arazy and
Nov [1], who estimated the impact of local inequality and global inequality on
the quality of the article: having a small team, very committed (strong local
inequality), improves the coordination (and thus indirectly the quality), and
having strong global inequality (people very invested in Wikipedia and periph-
eral contributors) improves the quality of the articles (this work needing to be
extended to a bigger set of articles to be confirmed). Xu et al. [48] can be seen

as summarizing these findings: using an agent simulation, they retrieved these



results, showing that more agents improve the convergence and the quality of
the article, especially if they are more knowledgeable, and vandalism, if increas-
ing the number of updates, does not stop an article from being improved (it can
be seen as test which allows to question the team and eventually improves its
production).

This PhD work, after discussing those findings, will propose longitudinal
studies to evaluate the links developed between people working on the same
pieces of knowledge or the same type of knowledge (article/files or sub-projects),
to measure more precisely the size of the teams and the level of connection be-
tween the members and their impact of group performance, discussing Guimera
et al. [13]’s finding. This requires capacities in data extraction, data mining and
especially social network analysis. This capacities are available at LUSSI-iSchool
department, in the DECIDE research team, which will support the student on
that part. We will closely work with Felipe Ortega, who published, during his
visiting period at LUSSI-iSchool funded by the Futur et Rupture 2012 call, a

toolkit to extract and analyze the Wikipedia data?.
2.2. Leadership.

One of the most important task for the leaders or the animators of vir-
tual communities is to involve people and to keep them involved, according to
the literature on virtual management (see Crowston et al., 2010, p. 15). Ac-
cording to Zhu et al. [49], in Wikipedia too, leadership behaviors matter to
motivate people to participate, especially when “transactional leadership and
person-focused leadership” are used. Illustrating this point, Billings and Watts
[3] showed that thanks to the wiki tool which allows citations, conciliators solve

disputes by helping differentiate “the personal and substantive” (p. 6) in close

2Wikipedia Data Analysis Toolkit (WikiDAT) hosted in GitHub:
http://glimmerphoenix.github.io/WikiDAT/ this project funded also a computer to
process the queries and the analyses, which will be used for the PhD work.



interaction with the disputants, and Musicant et al. [34] found ”significant corre-
lations between editor communication and article editing activity” (but without
being able to evaluate the direction of the correlation). On line with our the-
oretical hypothesis, two levels of leadership are said to exist in Wikipedia. A
project leadership, focused on content, where discussion and coordination are
very linked to contribution at article level [43], with strong socialization effects
[12], and a more global management, aiming at solving the cases unsolved®.
Here again, an analysis of people’s comparison of relative status [5, 27| may
shed light on the process of interaction and leadership creation?.

Still relying on longitudinal analysis of dump files data of the career of
the people (especially administrators, people responsible for sub-projects in
Wikipedia) we will study the characteristics (described by the practices) of
the various animators of Wikipedia. Once again data collection and analysis
competences are key to this part of the work.

Finally, this organization, and the evolution of the participants from per-
sonal interest regarding the contribution toward collective interest, but also the
importance of the discussion about the building of trust to become a regular
contributor, echo reflexions on management, especially stewardship practices

[9], and the alignment of people’s interest and collective’s interest [18]. This

3To be exhaustive, a third level of leadership should be considered, the Wikimedia foun-
dation, and the process of election of the members designed by the participants, studied,
something out of the scope of this PhD proposal.

4The admin election process gives insights of how these two levels articulate. Ortega and
Gonzalez Barahona [36] showed that the admins are not the ones who contribute the more to
the articles, and Burke and Kraut [4] extended this point showing that the candidate’s article
edits were weak predictors of success: they have to demonstrate also managerial behaviors.
Diverse experiences and contributions to the development of policies and to WikiProjects are
stronger predictors of RfA [Request for Adminship| success. Future admins also use article talk
pages and comments for coordination and negotiation more often than unsuccessful nominees,
and tend to escalate disputes less often. In addition to this, Leskovec et al. [27] showed that the
voters favor people who have the same characteristics than them, i.e. who are on comparable
or superior merit (and vote negatively for those who are of lower merit), especially when
these people are in minority. Cabunducan et al. [6] showed that "voters tend to participate in
elections that their contacts have participated in” and that ”"candidates who gain the support
of an influential coalition tend to succeed in elections”.



leads to the last part of the PhD work, an more general analysis and discussion

of the process.

2.2.1. Theoretical study.

The results are expected to help fuel the discussion about the structure
of governance and management present a Wikipedia, as an example/model of
management for virtual teams. According to the literature, Wikipedia would be
a new system controlled by an oligarchy based on expertise [15, 37|, creating,
according to Konieczny [25, 26], and his detail discussion of the model of gover-
nance in Wikipedia, a Mintzberg’s model of adhocracy, “one closely connected
to open-source development models found in the FOSS movement”’. Editors
at Wikipedia would ”share the adhocratic values of flat hierarchy, decentraliza-
tion, little managerial control, and ad-hoc creation of informal multidisciplinary
teams. However, if, according to him, ”in traditional adhocracies, individuals
are bound by rules that cannot be altered; at Wikipedia, by contrast, there is no
rule that cannot be altered if the community so desires”’, beside the main iron
rules (the five pillars), seemingly. In addition to that, “in Wikipedia’s adhocracy,
the editors not only “capture opportunities,” but they also can create those op-
portunities, since editors can change all policies and so enjoy an unprecedented
degree of empowerment”, something stressed by [15, 16, 37]. The analyses of
the structure of the teams, and of the characteristics of the leadership, will help
to discuss if this model is a new implementation of the global adhocracy model

or if it falls into the model proposed by Mintzberg and McHugh [32].
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