Controversy, Arguments, Rule Breakers, and Policies

February 23-27, 2013, San Antonio, TX, USA

Your Process Is Showing: Controversy Management and
Perceived Quality in Wikipedia

W. Ben Towne,1 Aniket Kittur,2 Peter Kinnaird,2 & James Herbsleb'
"nstitute for Software Research, “Human-Computer Interaction Institute; School of Computer Science
Center for the Future of Work; Heinz College
Carnegie Mellon University
5000 Forbes Ave, Pittsburgh, PA 15213 USA
{whbt, nkittur, kinnaird, jdh} @cs.cmu.edu

ABSTRACT

Large-scale collaboration systems often separate their con-
tent from the deliberation around how that content was pro-
duced. Surfacing this deliberation may engender trust in the
content generation process if the deliberation process ap-
pears fair, well-reasoned, and thorough. Alternatively, it
could encourage doubts about content quality, especially if
the process appears messy or biased. In this paper we report
the results of an experiment where we found that surfacing
deliberation generally led to decreases in perceptions of
quality for the article under consideration, especially — but
not only — if the discussion revealed conflict. The effect
size depends on the type of editors’ interactions. Finally,
this decrease in actual article quality rating was accompa-
nied by self-reported improved perceptions of the article
and Wikipedia overall.
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INTRODUCTION

Technological advances in recent years, such as wikis, have
enabled large-scale systems for aggregating knowledge and
information from a very large number of participants, who
bring a broad range of viewpoints, information, and exper-
tise. In some systems, like Wikipedia, a significant amount
of coordination communication is employed to effectively
combine these contributions [11].
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However, many readers of Wikipedia are unaware that this
work that has gone into the creation of an article, even
though these efforts represent a potential source for readers
to understand and evaluate the trustworthiness of an article.
For example, imagine a reader who encounters a controver-
sial topic in Wikipedia. In one case, the reader sees only the
article and must evaluate the likely bias and validity of the
topic on its own. Alternatively, the reader also sees that
substantial and considered discussion has taken place
among the editors of the topic on how to sensitively and
appropriately present it. In the latter case, the reader has
additional information to judge the article quality. If the
discussion seems measured and fair, the reader’s evaluation
of the article may improve. If, on the other hand, the reader
sees unchecked biases or personal attacks among the con-
tributors, the reader may be less likely to trust the content
than if it were encountered in isolation. Readers may simply
become overwhelmed by the amount of information needed
to understand the article creation process. More fundamen-
tally, increasing the visibility of the uncertain and messy
process by which articles are created may undermine read-
ers’ perceptions of trust — even if that process leads to a
preferred outcome [21:1-14, 111-138]. To quote John G.
Saxe, “Laws, like sausages, cease to inspire respect in pro-
portion as we know how they are made” [32]. The same
may be true of user-generated content.

To examine this question, we conducted an experiment in
which we surfaced various types of discussions along with
content, and measured readers’ perceptions of the quality of
the article excerpt being discussed. We found that when
discussion was provided alongside content, the quality rat-
ings for the content were significantly lower than when no
discussion was displayed, supporting the “sausage” hypoth-
esis. When discussion involving conflict was displayed,
article quality ratings were even lower. However, if the
editors involved in the conflict resolved it through a posi-
tive collaboration approach, the negative effects of conflict
disappeared. Participants were not generally aware of the
rating-lowering effect of the discussion, and generally re-
ported that reading the discussion raised their perceptions of
both the article’s quality and Wikipedia in general.
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Figure 1: Two dimensional taxonomy of conflict handling
modes (adapted from [24])

CONFLICT RESOLUTION STRATEGIES

Conflict has been studied from a variety of different per-
spectives, mostly in the context of small groups. Thomas
and Kilman [24] described a framework in 1976 character-
izing approaches to managing conflict, by the degree to
which individuals attempt to satisfy their own concerns
(“assertiveness”) vs. others’ concerns (“‘cooperativeness”).
They find the five distinct conflict management strategies
shown in Figure 1.

This framework has been adopted in the literature and vali-
dated several times [24:269]. It is supported by a number of
other studies that independently attempt to build typologies
of conflict resolution strategies and identify aspects of con-
flict management that are important to outcomes, such as
Klein & Lu [12]’s early analysis of approaches to solving
task conflicts in a cooperative interdisciplinary design team.
Klein & Lu’s primary conclusions are that “conflict resolu-
tion plays a central role in cooperative design...and
knowledge acquisition in cooperative design presents spe-
cial challenges and requires special techniques.” The au-
thors believe that new practices with parallel interaction
amongst diverse concerns cannot happen without effective
conflict resolution [12:169].

In this study, we examine how revealing details of the joint
production process affect perceived quality of outcomes.
Task conflicts have a wide range of potential effects, both
positive and negative. Therefore, we explored only task
conflicts, as opposed to relationship conflicts that are gen-
erally only seen to have negative effects (see e.g. [6]).

WIKIPEDIA TALK PAGES

Wikipedia is an open and free encyclopedia that anyone can
edit. The encyclopedic content and editing process are well
studied as an example of a large-scale open collaborative
system. A “discussion” tab in the upper left corner of most
article pages links to a “Talk” page where editors discuss
changes to the article [30].

Viégas et al. [26] confirm Kittur et al’s finding [11] that
Talk and Project pages are the fastest growing parts of Wik-
ipedia, especially with more heavily edited articles. They
coded subsets of 25 article Talk pages (excluding archives)
to find out what people are doing there, producing a typolo-
gy that guided our choice of discussion types. They chose
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controversial and non-controversial topics in areas from
hard science to pop culture, especially including cases with
difficult coordination issues. Postings were coded for 11
binary dimensions, which were analyzed for frequency.

The most common kind of posting found in this study is
“requests for coordination,” with contributors asking for
help and explaining why they think specific changes should
be made. Over half of Talk page contributions fit this cate-
gory, including 97% of the discussions coded from the
Yasser Arafat page.

The next most common use was a “request for infor-
mation,” found in just over 10% of posts. Writers of these
posts hope to tap into the knowledge of an “approachable
community of experts” [26:8] on a specific topic, without
necessarily having intention to edit the article. The over-
whelming majority of these requests were answered, with
information or links that might answer the question.

The third most common type of posting was coded as “off-
topic remarks,” generally users sharing trivia or personal
experiences related to the article topic. The fourth most
common type of posting, with 7.9% of Talk page activity,
includes references to official Wikipedia guidelines, as
guidance for article editing. This pattern generally followed
“serious disagreements or flame wars” in response to high
levels of conflict [26:8].

JUDGING THE CREDIBILITY OF INFORMATION ONLINE
A number of studies have examined factors impacting reli-
ability perceptions of online sources, including Wikipedia.
For example, Fogg et al. [4] studied over 2600 participants
evaluating 100 real-world websites in 10 categories, identi-
fying 18 top features that people consider when evaluating
Web site credibility. Wikipedia fixes some of these to be
the same across all articles, such as Design Look, Structure,
Advertising, and Site Functionality. Other of Fogg’s factors
vary between articles, such as perceived information accu-
racy and bias, tone of writing, author motive, and readabil-
ity; the discussion behind an article sometimes reveals sig-
nals about these factors. We hold most of these factors con-
stant to focus specifically on how the presence and type of
discussion influences perceptions.

Lucassen and Schraagen [16] build on this work with an
experiment to discover “which elements of Wikipedia arti-
cles university students use to assess their trustworthiness.”
They found the major elements to be textual features such
as comprehensiveness, correctness, length, and pictures. We
hold these factors constant and extend the investigation to
another factor, examining how the discussion behind con-
tent impacts trustworthiness evaluations when it is used.

Chesney [3] further suggests that people will rate content
they are more familiar with as more credible than content
on a random topic, which we observe but control for by
random assignment.

Stvilia et al. studies a more objective information quality
measure, noting early on that “The same information can be
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judged as being of different quality depending on the con-
text of a particular use” [23:983]. This work describes a
correlation between “actual” quality as measured by Fea-
tured Article status and discussion pages that are large,
readable, and well-organized, but that translation of interest
to this quality measure depends on the content of the dis-
cussion and whether or not a consensus has been reached
[23:992]. Differences in collaboration patterns are known to
lead to differences in actual quality of an article as meas-
ured by “Featured” status [9,15]. We would like to know if
changing what somebody sees about the discussion corre-
spondingly changes their perception of the article quality.
Perceived quality is important for establishing legitimacy
and building a more active community.

Stvilia et al. [23] call for empirical studies of information
quality, suggesting the English Wikipedia as a particularly
interesting case for study. We answer that call and provide
empirical evidence for some of the paper’s observations,
noted above. That paper partially defines information quali-
ty as “noncontroversial,” assuming greater capacity to ob-
jectively evaluate articles. Our extension to controversial
topics serves as a building block for online deliberation
systems that may eventually help people solve complex
problems where objective evaluation may be impossible or
less important than perceived quality.

The way that discussion around information is presented to
users is an important design choice for an online communi-
ty, with important consequences for how accurately the
community is able to judge the credibility of information
shared there. It may be, for example, that hoaxes are less
likely to be discovered when discussion is separated from
content, as in Wikipedia, compared to sites where discus-
sion is front and center, such as Reddit, and that hoaxes are
more likely to propagate in systems where the discussion is
decentralized (as in Facebook as compared to Wikipedia or
Reddit) [1,5]. It is important to understand how the visibil-
ity of discussion may change perceptions of quality in the
system, and how the effects of salient discussion may de-
pend on the content of that discussion.

A number of experiments in adding visible discussion ca-
pabilities to sites that previously did not support this kind of
interaction around specific content have been tried and
shown to add value. For example, Kriplean et al. [13,14]
focus on grounded discussion and active listening, discuss-
ing the content even on sites that are already forums, as a
means of increasing empathy and positive participation
while efficiently summarizing and clarifying content.

Kittur, Suh, and Chi [10] cite significant distrust in user-
generated content in current large collaborative systems,
and hypothesize that readers lack sufficient information to
evaluate the trustworthiness of content. They present a
“Wikipedia dashboard” with visualizations of churn, rever-
sion, and editor registration, showing who edited how much
when, and found that the information raised or lowered trust
ratings, depending on whether the record implied an irre-
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sponsible (e.g., many anonymous edits) or responsible pro-
cess. Shneiderman [20] recommends full disclosure of
sources’ past performance patterns “in comprehensible and
compact terms” as a means of building trust. Pirolli, Woll-
ny, and Suh [19] extended that work with a more compre-
hensive view of edit histories, displaying only real data for
each article in their lab experiment. They also demonstrated
significant increases in article credibility ratings through
exposure of editor identity and more detailed histories.

We build on this line of work by explicitly examining how
readers’ opinions of quality and trustworthiness may differ
based only on what is exposed about the discussion that led
to the content, termed content transparency [22]. In particu-
lar, we addressed the following research questions:

RQI1: What is the effect of exposing discussions about arti-
cle content on perceived article quality?

Since discussion about controversial topics can reveal disa-
greements, inaccuracies, and possible bias, or remind read-
ers that fallible non-expert editors created the content, re-
vealing discussions could significantly diminish perceptions
of quality (the “sausage hypothesis”). However, seeing the
discussion could also show that content is being discussed
and vetted at some level, which might increase perceptions
of quality.

RQ2: Do different kinds of conflict resolution have different
effects on perceptions of content quality?

Some aspects of the discussion, such as inequality in edi-
tors’ experience levels, are known to lead to differences in
rated quality, while other aspects, such as inequality of con-
tributions, do not [2]. We investigate how differences be-
tween discussion strategies also influences rated quality.

Resolving conflict by personal attacks, threats to leave the
community, or ignoring complaints seem likely to have
much more of a negative effect than resolution accom-
plished more rationally, for example by citing policies or
sources. We expected that conflicts resolved through col-
laboration would be seen as more likely to increase the
quality of the resulting article text than other approaches to
conflict resolution.

Montoya-Weiss, Massey, and Song [18] provide some hy-
potheses for how conflict resolution strategies in interna-
tionally distributed groups communicating asynchronously
through text affect actual performance on a marketing con-
sulting project with some time pressure. They found that
avoidance and compromise behavior (as experienced by
team members) significantly hurts performance, accommo-
dation has no effect (because the text channel may not have
been expressive enough to make this strategy obvious for
team members to experience), and competition & collabora-
tion correlate significantly and positively with performance.
In [18], the compromise approach may have hurt perfor-
mance because of its manifestation, cutting and pasting
possibly contradictory content from different team members
into a final team document, without integration effort.
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RQ3: What do participants believe about how viewing the
discussion may have changed their perceptions?

While RQ1 and RQ2 compare quality ratings from large
groups of people who see different types of discussion or no
discussion at all, RQ3 examines how individuals believe
they are affected. In addition to their ratings of this particu-
lar article, we would like to see how the presence of discus-
sion impacts participants’ perceptions of Wikipedia overall.

We seek to discover whether the effects of different types
of discussions are brought about by a deliberative process
(what Kahneman calls System 2) or by a more automatic
associative process (Kahneman’s System 1) [7], and how
these two mental systems interact to evaluate perceived
quality. People are generally able to report with reasonable
accuracy on System 2 activities, while associative activities
generally escape awareness. A common experimental ap-
proach used to investigate especially System 1 psychology
is to perform a between-subjects controlled experiment
which demonstrates reliable differences caused by the ma-
nipulated variable, but where the cause of the effect never
enters conscious thought (System 2), and participants may
believe they were not affected or affected in the opposite
direction. If we observe non-alignment between the results
of RQ3 and RQ1 or RQ2, we know that at least part of the
explanation must lie in what System 1 processes without
the involvement of System 2.

It is possible to change the way people cognitively evaluate
information, and Kahneman presents several factors known
to more readily engage System 2. Simply presenting argu-
ments has been shown to increase participants’ cognitive
evaluation of case descriptions in experiments evaluating
the perceived legitimacy of Supreme Court decisions [17].
We extend that work by examining a source with a very
different base level of credibility, examining how presenta-
tion of arguments (of different styles) may change cognitive
evaluation and perceptions of quality.

EXPERIMENTS

Overview

We showed participants a segment of a collaboratively pro-
duced article and then showed them either no discussion or
one of ten different discussions about the article segment.
We then asked comprehension questions about the article
and discussion to promote deep reading. We then asked
participants to rate the article and the discussion on a num-
ber of scales, including ratings of article quality and the
perceived level of conflict in the discussion. We collected
data about demographics prior to the task, and collected
self-report data about how the participants thought they
may have been affected by seeing the discussion at the end.

Data Source

We chose Wikipedia as a ready source of data that has both
a wide range of content along with publicly available dis-
cussion and resolution of disputes about the content.
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We selected topics that were both controversial and had
high-quality articles. We wanted controversial topics with
many disputes so we could identify a number of instances
of different kinds of resolution. We also wanted articles that
were high quality, because low quality articles are more
likely to have features visible in the writing — poor style,
lack of clarity, etc. — which could dominate judgments
about quality, giving our manipulations less of a chance to
have observable effects.

To identify controversial topics, we looked at community-
curated lists of controversial issues and pages which were
explicitly tagged as controversial, displaying and linking to
an appropriate notice. We only considered articles in the
main project namespace. This excludes, for example, Wik-
ipedia policies and coordination pages, and uploaded files.
This process identified 3403 unique controversial articles.

We then looked for examples of articles where the collec-
tively generated content had reached a high level of quality.
As with “controversial,” we looked to the Wikipedia com-
munity’s identification of the highest quality articles. The
community uses an assessment scale to measure article
quality, on an ongoing basis through a manual process. We
selected Featured Articles, which are “the best articles Wik-
ipedia has to offer, as determined by Wikipedia’s editors.”
[32]. This measure correlates significantly with quality as-
sessed by external raters [9]. At the time when we copied
the list, there were 3189 featured articles (<0.1%). 50 arti-
cles were listed as both “controversial” and “featured,” and
we selected those for further investigation.

We examined this group of 50 articles and found common
topical categories: Health, Science, Religion, Politics &
History, Pop Culture, and Places. We chose articles across
these categories, to ensure diversity in the pool of topics.
We did our best to choose topics that were not currently
dominating discussions in the news, and would be unlikely
to change much over the course of the study period, be-
cause news reporting during the experiment could have
unpredictable effects on the results. Our selections were
Autism, Pope Pius XII, Yasser Arafat, and the Cretaceous—
Paleogene extinction event.

One author read through the Talk page archives of these
articles to determine the specific controversies present in
that article. Some issues came up many times in different
Talk page discussions, and the discussions were manually
open-coded for the primary topic of discussion. Then, an
issue was chosen based on its presence as an important con-
troversy in that article, but which would be unlikely to be
affected by strongly charged and very diverse viewpoints of
our participants. As an example, in the Yasser Arafat arti-
cle, we chose the controversy about his place and date of
birth (a common controversy for celebrities) rather than the
ones around his sexual orientation or the use of the word
“terrorist.” We did this to reduce variance and maintain a
relatively constant level of emotionality, since high emo-
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tionality in conflict has been shown to lead to lower quality
in conflict resolution outcomes [6].

We then created ten brief vignettes illustrating Talk page
discussions about the particular chosen controversy, based
in part on the styles (and some original content) from the
discussions we observed. We portrayed a conflict between
editors and resolution through each of the five approaches
described by Thomas [24]. Two pilots of this study includ-
ed only conflict conditions, and found that revealing strong
conflict among editors lowered perceptions of article quali-
ty. To investigate rating differences beyond those that may
be caused by seeing conflict, we also composed four non-
conflict discussion conditions, three of which were based
on the three most common Talk page uses described by
Viégas et al. [26]. The fourth shows one editor reporting on
changes s/he made to the article, with no apparent contro-
versy; a second editor leaves one word of thanks. Also
based on Viégas et al. [26], we had a sixth conflict condi-
tion depicting a single editor changing an article after re-
moving a source that was inaccurately cited, implicitly ad-
dressing Wikipedia’s policies around reliable sources; the
editor is a frequent Wikipedian who also uses an abbrevia-
tion “POV” derived from the abbreviation of the “Neutral
Point of View” core content policy [28]. We classified this
as a conflict condition based on Viégas’s description that
this strategy is used as a response to conflict (p. 8). A ma-
nipulation check later verified that this condition “behaved”
like a conflict condition with respect to the measure of per-
ceived conflict.

These ten vignettes were originally created for one article
and then adapted for each of the other topics by substituting
in the topics, sides, and sources used in discussion, aiming
to maintain similarity of structure and conversational style.

Some of the discussions contained excerpts from actual
interactions, though all the discussions presented were cre-
ated by one of the authors to represent a certain discussion
type. These discussion vignettes were written with a num-
ber of principles in mind. All were written to be short to
minimize the time and attention required of participants.
The vignettes were written to clearly demonstrate each of
the discussion types, and were similar across article topics
(within the same discussion type). Because quotes were not
direct, editors’ names were replaced by two-letter initials,
and each topic showed discussions among nominally differ-
ent editors. Links and other aspects of Wikipedia formatting
were retained in the presentation of both the article and
discussion segments. Links to references were retained, but
the actual references were not shown, to focus participants’
evaluations on the text itself. No pictures were included in
the short segments of our experiment. The actual discus-
sions used are available in the attached appendix A.

Experimental Design: Details

As suggested by Kittur et al. [8], we posted a request on
Amazon’s Mechanical Turk requesting participation in our
study and describing the task. Turkers who accepted our
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task were randomly assigned to an article topic and discus-
sion type, neither of which they had seen before. We re-
stricted eligibility to Turkers who had at least 95% of their
prior micro-tasks approved, and who were in the United
States (according to their Turk profile).

In all conditions, participants were first asked some prelim-
inary questions about their background and use of Wikipe-
dia. They were then shown a brief segment of an article, all
participants assigned to a given topic viewing the same arti-
cle text. Then they were shown a discussion about the arti-
cle, and the discussion type varied as an experimental ma-
nipulation. We had ten discussion types, six of which dis-
played conflict and four of which did not, and an 11™ (con-
trol) condition where no discussion was shown. We asked
comprehension questions to provide greater motivation for
participants to read the passages for understanding. The
passages were presented as screenshots to exactly maintain
Wikipedia formatting and presentation, and prevent partici-
pants from using the browser’s Find or Copy-Paste features
to answer the comprehension questions.

Two pilot versions of this study (with about 500 partici-
pants each) included an extra no-discussion control condi-
tion with extra article text to equalize the amount of time a
participant spends on task in the control and the discussion
conditions. We found no significant differences between the
controls, so we dropped the extended text condition.

Among other questions, we then asked participants to eval-
vate the article using seven-point Likert items, each with
{{Strongly, Moderately, Slightly} {Agree, Disagree}},
Neutral, and “I don’t know” options. They evaluated the
article with four questions:

“Based on the excerpt shown above, I believe the article as
a whole is likely to be...

... well-written.”
... an accurate and trustworthy source of information.”
... biased.” [Scale reversed for analysis. ]

“Based on the excerpt shown above, I believe this article
should be included in a collection of high quality articles.”

The first three questions used for assessment of perceived
article quality are also used in the Wikipedia Article Feed-
back Tool [27] version 4, which asked readers at the end of
each article to “rate this page” on a scale of one to five stars
on whether the article was “Trustworthy” (tooltip interpre-
tations focused on the page having more or less reputable
sources), “Objective” (tooltip interpretations ranged from
“heavily biased” to “completely unbiased”), “Complete,”
and “Well-written.” We adopt three of these same
measures, omitting “complete” because we are showing
participants only a small segment of the article. The word-
ing about inclusion in a collection of quality articles is in-
spired by the similar dependent measure in [10].

Wikipedia’s assessment tool also includes a checkbox al-
lowing users to identify themselves as “highly knowledgea-

1063



Controversy, Arguments, Rule Breakers, and Policies

ble” about an article’s topic; we include this as a pre-task
seven-point Likert item.

Turkers were given the option of participating again so long
as we could guarantee that they would not see a discussion
type or article topic more than once; in this experiment they
were limited by the number of unique topics (four).

RESULTS

Participants

A total of 1348 surveys were completed by 566 unique
Turk workers over the course of 26 hours. We paid $0.60
for each survey and a bonus of $0.15 to the 196 participants
who participated the personal maximum of four times.

37 the 1348 surveys, completed by 15 participants, did not
meet our a priori inclusion criteria that the worker must be
in the United States (as discovered by a GeolP lookup re-
solving outside the US) and those data were discarded.

Our participants were reasonably well-educated, as self-
reported on a seven point scale, with 90% reporting at least
some college experience, nearly a third reporting a bache-
lor’s degree, and 16% reporting a post-graduate degree.
They are also regular Wikipedia users, with over 80% re-
porting that they read Wikipedia “a few times per week” or
more often, and over 96% reading “a few times per month”
or more often. Over 85% agreed with the statement “Wik-
ipedia articles are an accurate and trustworthy source of
information.” All of these factors were randomly distributed
across the different experimental conditions.

A free-text box at the end, the only item explicitly labeled
“optional,” was filled out on 42.7% of surveys, showing
that the Turkers were engaged enough to do extra work for
us though it was not required for payment. 59.6% of the
comments were substantive (beyond e.g. “no comments”).
From this feedback, we learned in participants’ words that
the task was enjoyable, that it taught some of them to pay
attention to their information sources, and that the pay was
fair. These survey subsets were not significantly different
on rated quality or on how participants thought they had
been affected by reading the discussion.

To check for responses that may have been completed too
hastily, we manually reviewed all responses that were com-
pleted in under three minutes, with that cutoff being slightly
above one standard deviation below the mean. The compre-
hension question responses and overall response patterns
were very similar to the remaining data, so we found no
reason to exclude any other participants.

Measures

We examined the four measures of article quality (well-
written, unbiased, accurate and trustworthy, and should be
included in a collection of high quality articles) to see
whether they did indeed all measure a similar construct
(overall “quality”) or whether they were independent di-
mensions. We found that they were significantly correlated
(average p =.570; p <.0005), and loaded onto a single fac-
tor in a Principal Components Analysis, consistent with
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pilot results. Confident that there was only one underlying
dimension, we then considered only the final (overall) qual-
ity question, as an interpretable measure of overall per-
ceived quality for our primary dependent variable.

As a manipulation check, we asked participants whether a
conflict was present in the discussion. Those in a conflict
condition agreed fairly strongly (mean 1.78 Likert points,
95% CI [1.67, 1.88]) and those who weren’t disagreed
(mean —.65, 95% CI [-.83, —.46]); the difference was high-
ly significant (p<.0005). The Avoidance and Competition
resolutions were seen as having more conflict than the other
conflict types, and referring to policies in removing a
source had less, but there was a definite gap between the
95% confidence intervals for the mean measure of conflict
in conflict and non-conflict conditions. These data provide
evidence that the manipulation was strongly successful.

Of 1200 responses, most agreed with the pre-test statement
“Anybody can edit Wikipedia,” with the modal response
(39%) at “strongly agree;” only 10.3% disagreed with that
statement and an additional 4.5% were neutral. However,
participants generally did not use Talk pages. When asked
how often they read Talk pages, 23.6% said “I don’t know
what these are” and an additional 44.6% of the 1303 re-
sponses said “never.” 20.4% read Talk pages “a few times
per year” and only 11.4% read them more often.

Analysis

Where means are reported in Likert points, they are on a
seven point scale coded for analysis in the range [—3,+3],
and otherwise unaltered from the participants’ responses.
To compare subsets of the data and see if viewers rated the
same article text as being of different quality based on the
style of discussion they saw, we report the results of a
Kruskal-Wallis one-way analysis of variance, which is a
nonparametric test that permits ordinal Likert item data.
Mean numeric values are reported to allow the reader to
estimate effect size.

In order to ensure that our results were valid under strict
statistical assumptions regarding fully independent meas-
urements and rule out order effects, we repeated our analy-
sis on just the first survey that each participant loaded, and
identically significant effects were observed. We also repli-
cated the analysis using ANOVA instead of Kruskal-Wallis,
and again observed the same effects. Treating the data ei-
ther as ordinal (Kruskal-Wallis) or interval (ANOVA), the
results do not vary.

By randomly assigning participants to experimental condi-
tions, we expected prior knowledge and perceptions about
Wikipedia, the topic, and our task to be randomly distribut-
ed across conditions. We have verified that prior knowledge
and trust of Wikipedia are not significantly different be-
tween the groups that we are comparing below.

RQ1: How does exposing discussions about article con-
tent affect perceived article quality?

Our first planned contrast examined whether or not expo-
sure to the discussion (of any type) led readers to assess the
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article at a different quality level than readers who did not
see the discussion behind it. We find that people who saw
any Talk page discussion rated quality significantly lower
than those who did not see any discussion (0.21 vs. 1.08
Likert points, p <.0005).

We hypothesize that if people are exposed to conflict about
an issue, they would be less likely to perceive a discussion
outcome as high quality. We find that people who saw con-
flict conditions rated quality lower than those who saw non-
conflict conditions (—0.04 vs. 0.61 Likert points, p<.0005).
We also compared quality ratings of those who saw non-
conflict discussions with those in the control condition, and
found that even those who saw non-conflict conditions rated
quality lower than those who did not see any discussion
(0.61 vs. 1.08 Likert points, p=.011).

RQ2: Do different kinds of conflict resolution have dif-
ferent effects on perceptions of content quality?

After finding the main differences between no discussion,
non-conflict discussion, and conflict discussion conditions,
we looked within these groups to see if particular strategies
for conflict resolution led to higher or lower quality ratings
than others.

We found no significant differences between quality ratings
among non-conflict discussions; none were expected.

Based on the prior literature (e.g. [18]) and pilot data, we
hypothesized that the “ignored complainer” in the “avoid-
ance” strategy would lead to significantly lower quality
ratings than the other discussion types, because it shows
one editor complaining about low quality and nobody re-
sponding to those criticisms. Our data support this hypothe-
sis, whether comparing to just the conflict conditions (—1.13
vs. 0.16 Likert points, p<.0005) or to all discussion condi-
tions (—1.13 vs. 0.36 Likert points, p<.0005).

Based on prior literature that describes collaboration as the
conflict resolution strategy generally leading to the best
outcomes, we believed the collaboration conflict resolution
strategy would be perceived as a “good” conflict resolution
strategy and enhance output quality ratings, at least in com-
parison to other ways of resolving conflicts. We hypothe-
sized that the collaboration condition would lead to signifi-
cantly higher perceived quality than the other conflict types.
Our data support this: People who saw the collaboration
condition rated quality higher than those who saw other
conflict conditions (0.61 vs. —0.18 Likert points, p<.0005).
People who saw the compromise condition also rated quali-
ty higher than those who saw other conflict conditions (0.47
vs. —0.13 Likert points, p=.004). The compromise and col-
laboration conditions were not distinct from each other;
they were also illustrated similarly. In fact, these two were
not significantly different from the non-conflict discussion
conditions in terms of quality rating, even though they were
significantly different from the non-conflict discussion con-
ditions in terms of perception of conflict (1.70 vs. —0.65
Likert points, p<.0005). These two resolution strategies
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were able to overcome the negative effects of conflict on
quality ratings.

RQ3: What do participants believe about how viewing
the discussion may have changed their perceptions?
Participants who saw discussion conditions were asked di-
rectly if reading the discussion affected their perceptions,
and if so in what direction. The question, options, and data
for each discussion condition are shown in Figure 2. Partic-
ipants believed that seeing the discussion raised their per-
ception of the article’s quality and of Wikipedia in general,
overall and for many single-discussion-condition subsets,
with significant effects indicated by asterisks in the figure.
The ignored complainer in the “avoidance” condition is the
only one where participants were aware of the fact that
reading the discussion lowered their perception of that arti-
cle’s quality.

Our exact significance test in these analyses examined the
balance between the “raised” response options as one set
and the “lowered” response options as another set, calculat-
ing how likely the actual balance between these would be if
both were equally likely, akin to calculating the probability
that at least a given percentage of “heads” would appear on
the appropriate number of flips of a fair coin. Unless other-
wise indicated, significant effects have p<.0005 and non-
significant effects have p>.05.

CONCLUSIONS AND DISCUSSION

Large-scale distributed systems for collaborative content
creation must have a good way of dealing with controver-
sial topics. We have shown that the way these conflicts are
dealt with, and whether that is exposed to consumers of the
content, impacts how viewers perceive the quality of the
content, even when its actual content is held constant.

We find evidence that surfacing discussions about content
generally lowers the perceived quality of the content, and
that this effect differs significantly depending on how the
discussion is conducted and whether or not a conflict is
revealed. However, the effect runs counter to participants’

Reading the discussion
...Wikipedia in general
|

my perception of...
...the article's quality

-‘ : : Avoidance -‘ : * :

| | | | *‘ Compromise | * | | u
i | | | ‘* L] Competition | ‘ ‘ +
1 | | ->|‘s | Collaboration | * | |
-‘ | | * | Policy/Sources | | +
[ ] ‘ ‘ ‘ * ‘ 1 did it, noncontroversial ‘ ‘ ‘ m
] | | | *‘ Edit coord. Request | * | | | |
b L] *\ o request \ - L] .
] = e
100% 80% 60% 40% 20% 0% 0% 20% 40% 60% 80% 100%
ooy g Moderately - Slightly Did not Slightly g Moderately gy Strongly

lowered lowered lowered affect Raised Raised Raised

Figure 2: How participants think viewing the discussion affect-
ed their perceptions
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self-reported perceptions, as participants tended to report
that reading the discussion increased their perception of the
article’s quality and of the overall platform (here, Wikipe-
dia) in general. The discussion which follows explores pos-
sible mechanisms that may help explain the effect.

We suspected that the quality ratings of those already famil-
iar with Talk pages would not be affected by seeing discus-
sion (especially non-conflict discussion) in the same way as
somebody who had never seen Talk pages, because the dis-
cussion may have made the less Wikipedia-savvy people
more aware of the fallibility of Wikipedia’s editing process.
If the presence of discussion changes how people engage
with the article in a way that reduces perceived quality even
among individuals already familiar with discussion pages,
and the same results are observed in that subset, we would
reject that explanation. To test for this, we asked at the be-
ginning of the exercise how often participants read Wikipe-
dia Talk pages, with results summarized above, and filtered
to use only responses where people reported familiarity
with Talk pages. While some statistical tests suggested the
same primary results, when using non-parametric ordinal
tests and strictly maintaining the limit of one observation
per Turker, we did not have sufficient power to observe
significant effects that would lead us to conclusively elimi-
nate this possibility.

Our experimental design, across all conditions, aimed to
engage participants in reasonably deep thinking. Our com-
prehension questions required all participants to read in the
material in a reasonable degree of detail; our presentation of
those passages as images helped force more detailed read-
ing and engagement.

However, seeing the discussion may have engaged partici-
pants’ critical thinking skills (Kahneman’s System 2) more
deeply than the non-discussion condition, causing them to
look at the original material more skeptically, leading par-
ticipants to be more critical of the article in their ratings.
Interestingly, they nevertheless believed the discussion
caused them to perceive the article as higher quality, per-
haps because they believe they were able to make a more
accurate and informed evaluation, or because System 2 in-
cluded a more thoughtful understanding of “quality” than
the quick intuitive judgment of System 1, which often sub-
stitutes easier questions that may have different baseline
answers [7]. If this is the explanation for our results, it
would suggest that designers of online collaborative content
creation systems need to pay close attention to factors that
influence System 2 engagement (summarized in [7]) when
considering how people will perceive content quality.

As another possible explanation, we see from the design
literature that people are less willing to be critical of work
that they perceive to be “finished” or “complete,” and more
willing to offer criticism of works in progress. People are
more willing to give higher-level constructive criticism
about something that seems to be more “sketchy” with low-
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er level details not yet fixed, as compared to a polished
product [31]. This may be a mechanism of System 1.

All our article segments were taken from works currently
listed as Featured Articles, meaning they have already
reached the highest quality standard on Wikipedia, but all
Wikipedia articles are in some sense incomplete [29]. Re-
vealing the discussion might frame the article more as a
“work in progress” than a completed, polished piece. This
more apparent state of incompleteness could invite more
criticism, as reflected in lower quality ratings, even while
participants feel that reading the discussion improved their
perceptions (presumably compared to other work viewed as
being in a similar state of completion). We plan to check for
this in a future study that manipulates the perceived com-
pleteness of collaboratively produced content, regardless of
the presence or absence of discussion. If this explains our
experimental results, system designers would need to attend
to stylistic details that make work seem more or less pol-
ished, depending on their goals for the system.

This paper describes an experiment and a robust set of re-
sults about how the presence of discussion causally affects
perceived quality. The results prompt questions of exactly
why these results are observed, which must be explored in
future work, before specific prescriptive advice can be giv-
en to the designers of online community platforms. The
causal understanding will also have implications for de-
signers of external tools that reveal information about the
editing and production process, such as many research tools
visualizing Wikipedia edit histories with the intention of
impacting perceptions of trustworthiness, accuracy, quality,
and community (e.g. [10, 19, 25]).

FUTURE WORK

In this work, we have found a “sausage” effect that reveal-
ing discussion generally lowers perceived article quality,
with the strength of the effect depending on the presence of
conflict and the way that any present conflict is resolved.
This leaves open many questions about the underlying
causal psychological mechanisms.

Since we studied only one context, it naturally leads one to
wonder about the generality of this finding. One could read-
ily use a similar experimental paradigm with other sources
or in contexts with different signals about information qual-
ity, for example. The presence and type of discussion seems
likely to interact with other factors impacting a source’s
credibility, such as assumed editor expertise (e.g. showing
editorial discussions from a major national newspaper, or a
federal agency’s rule-setting work, instead of Wikipedia) or
page presentation (e.g. does showing reasoned discussion
behind content on a site that does not otherwise appear to
be a credible source improve credibility?).

If conflict and conflict resolution strategies in discussions
can be automatically detected (e.g. by a machine learning
classifier), one could (a) replicate some of these findings on
a larger scale, using ratings from the Wikipedia article as-
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sessment tool, and (b) proactively flag certain future discus-
sions for moderator attention and possible intervention.
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