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Abstract

Wikipedia has challenged the way traditional encyclopedia
knowledge is built and contested by creating an open socio-
technical environment that allows non-domain experts to
contribute to scientific and medical knowledge. The open
nature of Wikipedia has been successful in attracting
readers to its medical content, but there are doubts about
the quality and trustworthiness of its articles. The goal of
this research is to increase transparency and trust in
Wikipedia medical articles by understanding the process of
medical knowledge building over time. Health-related
articles in Wikipedia pass through increasing trends in
editing activities. In addition, health-related articles include
medical controversies that are discussed between editors.
By examining the community’s levels of engagement and
reactions over time through the lens of Actor Network
Theory and applying quantitative and qualitative analyses
of actors and their relations, the contribution of this work
will extend theory to offer both theoretically- and
empirically-informed design principles for building and
evaluating crowd-sourced knowledge environments that
engender trust and maintain transparency.
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Introduction

Since its launch in 2001, Wikipedia has become the
most popular general reference site on the Internet,
and a prominent source of online health information
compared to the other online health information
providers such as MedlinePlus and NHS Direct Online
[20]. Wikipedia has challenged traditional
encyclopedias where only scientists or domain experts
are able to claim, contest and accept scientific
knowledge. There is a debate regarding the quality,
accountability, and trustworthiness of articles in
Wikipedia. For example, an investigation that compares
Wikipedia and Britannica’s coverage of science
published in Nature found that crowd-sourced
Wikipedia’s content comes close to Britannica’s content
in terms of accuracy of its science entries [13].
However, research published in ACM Press suggests
that Wikipedia is not an acceptable source for citation
because there is no fact-checking mechanism in place
to ensure the accuracy and the reliability of its entries
[31]. The BBC warned against trusting Wikipedia’s
health-related entries such as in heart disease, lung
cancer, depression and diabetes articles because
scientists had spotted errors in entries in comparison to
peer-reviewed journals [28].

These criticisms, however, are limited because they
view Wikipedia entries as static, and do not show
change over time. They do not examine how medical or
health-related articles pass through bursts in editing
activities, and how the community engages with and
reacts to edits. The aim of this research, therefore, is to
understand how medical entries in Wikipedia are
created, contested and changed over time. This will be
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done by using quantitative and qualitative analyses to
study Wikipedia medical articles. Looking at medical
articles from both macro- and micro-level perspectives
will help to understand the conditions of their
construction at different periods, and the characteristics
of the community that is responsible for medical
articles’ construction.

This research seeks to contribute theoretically,
practically and methodologically. The theoretical
contribution is building on Actor Network Theory to
explain the dynamic of knowledge building activities.
The practical contribution offers theoretically- and
empirically-informed design principles for building and
evaluating crowd-sourced knowledge environments that
engender trust and maintain transparency. The
methodological contribution is applying a mixed method
approach to understand the dynamics of knowledge
construction, trust, and transparency in environments
such as Wikipedia.

Background and Literature Review

Current research explores Wikipedia’s dynamic editing
activities to achieve four different goals: identifying and
describing controversy; visualizing controversies and
editors’ contributions; predicting and describing editors’
forms of interactions and understanding the facts-
building process in Wikipedia. Recent research projects
focus on building models to identify and detect
controversial topics in Wikipedia [31, 4, 22, 21, 23, 25,
32, 34, 10, 33]. These studies have shown that edit-
history information such as the number of reverted
revisions, length of discussions, editors’ vote for one
another in elections can be used both to automatically
find conflict within articles, and for ascertaining levels
of trustworthiness. Other studies have modeled,
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mapped and visualized controversy over time in
Wikipedia [3, 4, 23, 7, 18, 5, 7, 10] or have worked on
visualizing, mapping and modeling collaboration
patterns and content change [11, 27, 26]. The
visualization approaches that used color schemas,
dashboards and representing text as lines were
effective in unmasking the types of social behaviors
such as negotiation and consensus that occur through
the knowledge building process in Wikipedia. In
addition, researchers examined the collaborative
process and emergence of content creation in Wikipedia
[29, 14, 6, 24, 12, 17, 8, 19]. These studies have
taken approaches such as social network analysis to
describe the dynamics of the Wikipedia’s editing
activities, and editors’ agreement and disagreement.
Moreover, social network analysis has been used to
investigate whether the structures of breaking and
nonbreaking articles are similar [16]. Such research
affords insights about how peer-production
communities create knowledge through affiliation
networks of articles and editors [15].

Previous research has revealed that there is a relatively
weak theoretical foundation to explain the knowledge-
building process in Wikipedia. There is a shortage in
research that explores how interactions change in
crowd-sourcing environments over time, and the
contours of trends. Therefore, the central research
question is, How to understand the dynamic of medical
knowledge-building activities in Wikipedia, and the
follow-on questions are, How to characterize the
community’s levels of engagement and reactions to
disease-related articles over time and analyze the
significance of editorial ‘burstiness’.? These questions
will inform whether increasing trends in editing
activities play a role in changing the knowledge flow to
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and from the articles. Also, answering these questions
will reveal the type of editors that engage with medical
articles and their level of consistency and dedication in
editing these articles. This, in turn, will inform design
principles that make community and editors’ activities
transparent to readers. Such transparency could
support tools or processes to judge the trustworthiness
of articles.

Research Design and Methodology

Actor Network theory (ANT), which emerged during the
mid-1980s with the work of Bruno Latour, Michel
Callon, and John Law, views science as a
heterogeneous process in which the social, technical,
conceptual, and textual are puzzled together and
transformed. ANT recognizes the agency of both human
actors and non-human actors (such as machines,
animals, texts, and hybrids, among others). Both
human and non-human actors form a heterogeneous
network. Actants in ANT refers to any actor, collective
or individual, that can associate or disassociate with
other actors. Networks are processual, built activities,
performed by the actants out of which they are
composed [7]. Actants and their network are
‘translated’ as a part of their activity building. The
process of translation “describes a variety of ways in
which actors seek to interest others in supporting the
construction of claims, enrolling actors directly or
indirectly in a coalition to build a fact or a machine” [8].

Quantitative analysis will be used to ascertain and
measure network activity over time and to measure
correlation between burstiness in editing activities and
medical articles community’s levels of engagement and
reactions. Qualitative analysis will be used to look at
medical controversies in talk pages and how they are
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contested between editors in different cases of
emerging and chronic diseases. Mixing methods has
been recommended to gain an ‘outsiders’ view of the
network in terms of the structure of the network and
also to gain data on the perception of the network from
an ‘Insiders’ view, including the content for those
involved [9].

Medical articles and their editing history will be
extracted from English Wikipedia API from the creation
date of the article to 2016. The sampling frame
includes all the medical articles listed under the
WikiProject Medicine. Articles of emerging diseases
such as Zika and chronic diseases such as Diabetes will
be categorized to understand how medical
controversies are compared between articles of
diseases that exist for a long period and have large
number of scientific research papers and articles of
diseases that have less scientific research about them
and confirmed knowledge about possible medication
and treatments.

Phase I: Understanding the ‘medical articles
community’, levels of engagement and reactions
over time: the aim of this phase is to study different
editors’ level of engagement with medical articles and
to look at those editors’ reaction to disease outbreak
articles. Also, the correlation between sudden increase
in editing activities (burstiness) and the medical articles
community’s levels of engagement and reactions will be
investigated.

Phase II: Understanding the medical articles
community’s reactions to controversies in certain
and uncertain situations: for this phase, articles of
emerging and chronic diseases will be selected for
qualitative analysis. These articles’ talk pages will be
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retrieved to look at editors’ discussions around
controversial medical issues. Thematic analysis will be
applied using the Actor Network Theory stages of
‘translation’ which is effective in explaining the
rationale behind the dynamic of medical knowledge
building in Wikipedia.

Preliminary Findings

As a preliminary analysis, the Zika Fever article has
been analyzed. The gray line summarizes the number
of articles’ edits over time as an indication of the public
and medical articles community interest around them.
The red dots depict burstiness in daily editing activities.

.

Figure 1: Zika Fever Article

These results suggest that an increasing trend could
represent a change either related to the status of the
medical information such as diseases outbreak
(external) or a change related to the organization of co-
editing activities between Wikipedia editors such as
suggesting new sections and disagreement (internal).
These results buttress the research questions, and call
for research that understands editors’ interactions at
sudden increase in editing activities and whether
burstiness in editing activities means new contributors
to the medical knowledge in Wikipedia.
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