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Abstract
Social computing systems and online communities develop
varying strategies for managing collaborative processes
such as consensus building, task delegation, and conflict
management. Although these factors impact both the ways
in which communities produce content and the content they
produce, little prior work has undertaken a large compara-
tive analysis of coordination dynamics across linguistically
diverse communities engaged in the same activity. We de-
scribe and model the coordination processes of Wikipedia
editors across the 24 largest language editions. Our results
indicate that language edition is associated with a differ-
ence in quantity of coordination activity, as measured by
talk page posts, with increases as high as 60% when com-
pared against pages in English.
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Introduction
The past two decades have seen an explosion of large
peer production and social computing projects, such as
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Wikipedia, Zooniverse, and Linux. These projects are de-
veloped by increasingly diverse communities of contributors
who employ varying collaborative processes, such as those
involved in consensus building, task delegation, and con-
flict management [3, 13, 15, 17, 4, 7]. Previous work has (1)
examined coordination dynamics within English Wikipedia
[15, 11, 4, 18], (2) compared coordination practices in small
samples across Wikipedia language editions [8, 6], and (3)
analyzed content asymmetries across the Wikipedia plat-
form [9, 2, 21, 5]. However, while these studies suggest that
editors in different Wikipedia language editions may favor
different coordination processes, existing research does not
comprehensively examine coordination dynamics across
many language editions.

Figure 1: An example Wikipedia
talk page where editors discuss
future changes to the article.
Captured from https:
//en.wikipedia.org/wiki/Talk:Bacon

We conduct a large, comparative study of Wikipedia’s 24
largest language editions1 in order to create a more general
understanding of peer-production and online collaborative
work across linguistic boundaries. Our results indicate that
coordination activity—measured by posts to talk pages2—
can vary dramatically across language editions, sometimes
by as much as 60%.

While it may seem self evident that no two communities
share an identical set of coordination practices, much of
the prior work that ties productivity and quality metrics to
group composition, network structures, and community
norms focuses on single language speaking platforms [4,
7, 18, 14], implicitly suggesting that coordination practices
are relatively universal. We show that the amount editors
coordinate varies substantially across Wikipedia language
editions.

1For a list of language editions see https://en.wikipedia.org/wiki/
List_of_Wikipedias

2We refer to edits to talk pages as “talk page posts” to avoid confusion
with article edits.

Background and Related Work
Coordination in Online Communities
Coordination dynamics have been well documented across
a range of communities and social computing systems,
though primarily in studies that analyze communities where
English is the dominant language. Previous studies on both
English Wikipedia and Wikia (another wiki-style website)
show that coordination and conflict management strategies
impact the rate, quality, and the type of content editors gen-
erate [13, 14].

These factors, however, have yet to be analyzed in other
language editions, and previous cross-cultural work sug-
gests that community dynamics and their effects on content
production may not generalize beyond English Wikipedia
[6]. For example, Hara et al. performed a mixed methods
study that analyzed four language editions of Wikipedia and
found differences in the ways that editors coordinate to pro-
duce content within East/West and large/small communities
[8].

We advance this line of research and diverge from the ap-
proach of Hara et al. in two important ways. First, we ex-
pand our analysis beyond a small subset of 120 talk pages
to include the entirety of 24 Wikipedia language editions,
which after processing amounts to 11,067,512 talk and
article pages. Second, our analysis does not rely on Hof-
stede’s dimensions of cultural diversity [10], which have
drawn criticism in the past decade for taking a limited, uni-
dimensional approach to culture [12].

Cultural and Content Variation
Though little research compares online coordination dy-
namics in peer production across language boundaries,
previous work indicates that the content contained within
different language editions of Wikipedia varies greatly. En-
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cyclopedic content on Wikipedia does not cover topics uni-
versally across all language editions [9, 2, 20]. For exam-
ple, the French Wikipedia article for “Conspiracy theory” at
one point contained information about the Algerian War,
while the English version did not [2]. Furthermore, con-
tent variation manifests in distinct patterns of gender bias.
Women and men are portrayed differently across language
editions in terms of coverage, lexical quality, article struc-
ture, and article visibility [21].

variable median
Poststalk 3.00
Editsarticle 38.00
Agetalk 2.78
Agearticle 7.23
Editorstalk 3.00
Editorsarticle 19.00

Table 1: Population median of
each variable

While substantial differences exist between encyclopedic
content produced in different language editions, this prior
work focuses on outputs instead of coordination and pro-
duction processes. Given (1) differences in content across
different language editions, (2) variations in coordination
processes revealed through qualitative research, and (3)
ties between coordination processes and content genera-
tion in English Wikipedia, we expect that coordination prac-
tices will also differ between language editions.

Our Study

variable var
Poststalk 10506
Editsarticle 109183
Agetalk 8
Agearticle 10
Editorstalk 446
Editorsarticle 18529

Table 2: Population variance of
each variable

We compare coordination practices across 24 different
Wikipedia language editions, filling a gap between the ex-
isting literature on online coordination—which focuses
on English-speaking communities or uses small sample
sizes—and prior multi-language research, which generally
targets content. While we might expect differences in co-
ordination processes to exist between these communities,
previous studies that investigate online coordination implic-
itly assume that these processes are somewhat universal, if
only because they analyze single language editions. There-
fore, identifying and quantifying these differences against
our null hypothesis—that coordination patterns are some-
what universal and therefore that language edition does not
matter—represents an important step towards creating a
more contextualized view of coordination, which we capture

in the following research question:

RQ: To what extent is Wikipedia language edition associ-
ated with variations in coordination behavior?

Though we quantify coordination differences between Wikipedia
language editions, our research does not directly measure
the effects of language or culture on coordination. For ex-
ample, we do not test whether speaking Hebrew causes ed-
itors to coordinate more than they would in English; instead
we examine whether editors who contribute to the Hebrew
language edition of Wikipedia on average coordinate more
than editors in the English language edition. While our re-
search design does not allow us to identify a causal effect
or mechanism, we control for several confounding variables
and offer potential explanations in our discussion.

Following previous work, we operationalize coordination
through post counts to Wikipedia talk pages, which provide
a measure of coordination between editors [15, 14]. In or-
der to test the association between language edition and
coordination, we build two models. We choose posts to talk
pages as our dependent variable, because each post rep-
resents a contribution to a discussion about content and
artifact production, similar to a post on a forum.

Data
Our dataset covers the 24 largest language editions of
Wikipedia through October 2, 2015. Our measures focus
on editing activity to article and talk pages (for example,
Figure 1). Article Pages are the default view of Wikipedia
and contain encyclopedic content. Talk Pages contain back-
channel conversations. Each article-talk pair has a unique
title, which we used to match talk pages with correspond-
ing articles. Not all article pages possess a talk page (talk
pages are not automatically created for each article and
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frequently small articles do not require coordination), so af-
ter matching we discarded all 19,234,735 unpaired pages.
We also dropped 25,502,980 pages which contained only
a single post, edit, or editor because they do not constitute
collaborative activity.

Model 1
Authorstalk 0.0754∗∗∗

(198.09)
Agetalk 0.0621∗∗∗

(175.73)
Editsarticle 0.000297∗∗∗

(51.72)
Agearticle 0.0149∗∗∗

(83.60)
Constant 0.954∗∗∗

(799.89)
lnalpha
Constant -1.114∗∗∗

(-322.59)
Observations 5533756
Wald chi2 1443392.55
Pseudo R2 0.2234
BIC (df=6) 28600000
∗ p < 0.05, ∗∗ p < 0.01,
∗∗∗ p < 0.001

Table 3: Negative binomial
regression on number of posts to
talk pages (Poststalk ). Raw
coefficients reported with z
statistics in parentheses.

“Bots,” which are scripts written to automatically perform
routine cleanup tasks, account for a large number of ed-
its and posts on Wikipedia. We collected an automatically
generated list of registered Wikipedia bots3 and dropped
191,301,248 edits and posts made by these accounts from
our dataset. Additionally, editors and bots frequently “archive”
old talk page content in order to streamline coordination. In
order to capture the entire post history of a talk page, we
matched archived talk pages to their non-archived counter-
parts and report the aggregate post count. After process-
ing, this dataset consists of 11,067,512 individual articles
and talk pages, or 5,533,756 article-talk pairs.

Analytical Approach
Our unit of analysis is the population of talk-article page
pairs within the 24 largest language versions of Wikipedia.
Following prior work [14], we aggregate the edits and posts
made to each talk-article page pair within our dataset. We
then report two models of coordination activity, which we
measure with posts to talk pages. Model 1 regresses coor-
dination activity on control measures including article edits,
article age, talk page age, and number of talk page edi-
tors, which we describe in Table 1 and Table 2.4 Model 2
includes the language version measure and allows us to es-
timate the additional variation in coordination explained by
language edition.

3collected from
https://en.wikipedia.org/wiki/Category:All_Wikipedia_bots

4We do not include a control for the number of article editors because
this measure is almost perfectly collinear with article edits (Pearson corre-
lation coefficient = .95).

The first model illustrates the amount of coordination activ-
ity for a given article-talk pair based on the number of edi-
tors who have contributed to that talk page, the article-talk
pair’s ages in years, and the number of edits to the article
page. More formally:

Poststalk = β1 + β2Editorstalk + β3Agetalk+

β4Editsarticle + β5Agearticle + ε (1)

This model demonstrates the relationship between the
number of posts to a talk page and the number of editors
who contribute to the talk page, the number of edits made
to the article, and the page pair’s age. It assumes that lan-
guage edition is not a significant factor.

Comparison between the first model and the second re-
veals the association between language edition and talk
page posts. In addition to the controls listed above, we
added 23 dummy variables, one for each language:

Poststalk = β1+β2Editorstalk+β3Agetalk+β4Editsarticle

+ β5Agearticle + β6LanguageEdition + ε (2)

In the second model we use English Wikipedia as the base-
line category. Therefore, all language version coefficients
represent the estimated variation in our outcome for the
given language version in comparison to the corresponding
level of coordination on English Wikipedia.

Talk page posts are an over-dispersed count measure,
so we use negative binomial regression to fit both mod-
els [16]. We report cluster and heteroskedasticity robust
standard errors [1]. We also dropped one outlier obser-
vation because it prevented model convergence: the En-
glish Wikipedia’s “Talk: Main Page” receives an abnormally
high volume of posts—126,202 in our dataset—which was
nearly three times second highest talk page post count.
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ResultsModel 2
Authorstalk 0.0755∗∗∗

(197.92)
Agetalk 0.0626∗∗∗

(178.55)
Editsarticle 0.000293∗∗∗

(50.91)
Agearticle 0.0147∗∗∗

(82.75)
Language 0.00275∗∗∗

(27.73)
Constant 0.933∗∗∗

(646.84)
lnalpha
Constant -1.114∗∗∗

(-322.50)
Observations 5533756
Wald chi2 1448440.64
Pseudo R2 0.2234
BIC (df=29) 28300000
∗ p < 0.05, ∗∗ p < 0.01,
∗∗∗ p < 0.001

Table 4: Negative binomial
regression on number of posts to
talk pages (Poststalk ). Raw
coefficients reported with z
statistics in parentheses.

Our models reveal the estimated association between lan-
guage edition and median posts to a talk page. Model 1
(Table 3) indicates that for a prototypical talk page with a
mean number of posts and editors, a one editor increase
corresponds to an 7.8% increase in posts, and each year of
talk page age corresponds to a 6.4% increase in posts. We
also account for additional variance that could result from
the associated article. For an average talk page, a one year
increase in the corresponding article’s age is associated
with a 1.5% increase in talk posts, though a single article
edit increase corresponds to only a .03% increase in talk
posts. These results indicate that older articles do tend to
have more active talk pages, but that in general, only large
increases in editing activity to an article are associated with
more posts to a talk page.

Model 2 (Table 4) introduces the language edition variables.
Comparison of the results between Model 1 and Model 2
reveals that the addition of language variables improves
overall model fit as the BIC measure decreases (reported
in Tables 3 and 4). The coefficient for each of the language
variables represents the expected change in number of talk
posts (with respect to English) associated solely with the
language edition of the talk page, which we report as a per-
centage in Figure 2. In other words, because we control
for variance due to age, number of edits, and number of
editors, the 23 language percentage estimates show ex-
pected change in posts irrespective of our control variables.
Table 3 and Table 4 provide the coefficient estimates for
Model 1 and Model 2, z-statistics, and goodness of fit mea-
sures.

The results of Model 2 reveal that coordination practices, as
operationalized through talk page posts, vary substantially
by language version. Generally speaking, editors coordi-

nate more for every article edit in some languages editions
than in others.

We see that while certain language editions are associated
with relatively similar numbers of posts to a given talk page,
others differ dramatically. Though Ukrainian falls within 2%
of our reference category and is therefore relatively similar
to English, others show substantial differences. Our results
suggest that a given talk page in Hebrew or Farsi would
have 69% or 62% more posts than an English page, while
a similar Portuguese page would have 23% fewer posts.
Put another way, consider our median talk-article pair: a
talk-article pair with 38 article edits over 7.23 years, and a
talk page that is 2.78 years old and has 3 editors. In English
we would expect this talk page to have 4 posts. However,
in Hebrew or Farsi the same talk page would have 6 posts,
while in Portuguese it would have 3 posts.

Due to our variables’ long-tailed distributions these median
values are relatively low, and the association between co-
ordination activity and language edition becomes substan-
tially more pronounced for older pairs that attract more ac-
tivity. Our prototypical talk-article pair at the 99th percentile
has 1251 article edits over 12.9 years, and a talk page that
is 10.5 years old with 41 editors. In English this page would
have 165 posts, in Hebrew or Farsi it would have 280 or 271
posts, and in Portuguese it would have only 127 posts.

Discussion
Our results show that language edition is associated with
the amount of coordination that takes place surrounding a
specific article, regardless of age and number of editors.
In those language editions with large predicted percent
changes with respect to English, individual editors generally
coordinate more while producing content, while in language
editions with lower predicted percent changes editors are
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more likely to coordinate less. In the Portuguese or Turkish
Wikipedia, editors make content related edits with substan-
tially less coordination through Wikipedia talk pages, while
in Hebrew or Farsi editors “talk” or post to talk pages more
about each content related edit. Generally, this means that
editors in some language editions coordinate their efforts
more while creating or editing content, while in other lan-
guage editions coordination is less common. Differences
in these practices could be due to both population wide dif-
ferences in coordination behavior and variances within the
population.

Potential Explanatory Mechanisms

Figure 2: Language coefficients as
percents

Several different mechanisms might explain these differ-
ences. We describe these briefly below with the caveat that
our analysis cannot determine whether some have greater
validity than others.

One potential explanation lies in organizational culture [19].
Organizational cultures consist of shared values and norms,
which determine how individuals within a community act
and feel. These norms influence diverse aspects of group
behavior, from problem solving and innovation to new mem-
ber socialization. Though the empirical foundation for this
theory comes from research conducted on firms, the multi-
ple coordination strategies employed by and within different
Wikipedia language editions could result from each commu-
nity’s unique organizational culture.

Sociocultural psychology provides a second potential ex-
planation for variations in coordination activity between lan-
guage editions [12]. Sociocultural psychology posits that
an individual’s psychology and the sociocultural contexts in
which that individual exists are mutually constituted. The
sociocultural contexts of Wikipedia editors may explain the
varying editing behaviors we observe between different
language editions. For example, prior work shows that in

English Wikipedia, editors use different collaborative strate-
gies depending on the context of the article—in this case
articles either about breaking news or historical events [11].
Sociocultural psychology predicts that these strategies also
vary between language editions based on editors’ cultural
contexts external to Wikipedia, such as geographic location
or language. Therefore, Spanish Wikipedia editors con-
tributing to breaking news stories would employ different
strategies than English Wikipedia editors contributing to the
same type of articles.

Implications for Future Studies
An important implication of this work is that future online co-
ordination studies should not assume that platforms consist
of a single, homogeneous community. Researchers should
account for this diversity by studying multiple communities
and operationalizing these groups within their models when
making generalizable claims that relate productivity and
quality metrics to group composition, network structures,
and community norms.
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