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Abstract

Given the important role of Wikipedia in our everyday lives, a better
understanding of how language skills affect Wikipedia usage is needed. If
content is not available in a reader’s native language or a language that she can
readily understand, access barriers and knowledge gaps are created,
threatening Wikimedia’s goal to create knowledge equity among all its
projects and their consumers. This article argues for research on the effects of
multilingualism and mutual intelligibility on Wikipedia reading behaviour,
focusing on the Nordic countries, Denmark, Norway, and Sweden. Initial
exploratory analysis shows that while residents of these countries use the
native language editions quite frequently, they rely strongly on English
Wikipedia, too. Research questions and methods for future work in this area
are presented.

Keywords: Multilingualism; Mutual Intelligibility; Information Behaviour;
Wikipedia

1 Introduction & State of Knowledge

With an average of around 1.4 billion page views per month', Wikipedia is the
most popular source of encyclopedic knowledge on the Web. Although
Wikipedia is used in many countries and native language editions play an
important role for local populations (Johnson 2019), a considerable proportion
of Wikipedia studies puts a strong focus on English Wikipedia. This is
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criticized by researchers, as recent studies found that English Wikipedia is an
outlier regarding several aspects and not representative of the many language
editions (Lemmerich et al., 2019). For example, why and how users read
Wikipedia (i.e., their motivations, information needs prior knowledge and
resulting usage behaviour), differs significantly between countries and
language editions (Singer et al., 2017, Lemmerich et al., 2019). The
anglophonocentric bias is also mirrored in the many ways and strategies that
have been developed and used to improve and extend Wikipedia and other
Wikimedia sister projects. However, this bias possesses a threat to one of the
2030 Wikimedia Foundations strategic directions’ which aims to
operationalize and quantify knowledge equity in Wikimedia projects thereby
building the basis for bridging knowledge gaps, giving people equal access to
unbiased knowledge around the globe (Zia et al. 2019, Redi et al., 2020).
Knowledge gaps are defined as “disparities in participation or

coverage of a specific group of readers, contributors, or content” (Redi et al.
2020, p.4). One of the most well-studied knowledge gaps is the gender gap,
which evolved over the years because editors are mostly white and male (Lam
et al., 2011). This resulted in gender-skewed content with, e.g. less than 20%
of biographies being about women (Wagner et al. 2016, Konieczny & Klein
2018). A recent study documented the gender gap even among Wikipedia
readers, finding that two-thirds of all readers are men (Johnson et al., 2020).

A one-size-fits-all approach developed solely on the basis of research on
English Wikipedia is likely not enough to bridge knowledge gaps like the
aforementioned gender gap. Complete knowledge equity requires a deeper
understanding of the differences between Wikipedia language editions and
what role language plays in Wikipedia reading behaviour in general. Unlike
other user-generated content platforms, where the effects of multilingualism
on usage behaviour have been studied before (Eleta & Goldbeck 2014, Lee &
Chau 2018), little is known about the dynamics that are at play when
Wikipedia consumers speak or are able to readily understand multiple
languages. Multilingual editing behavior has been studied before (Hale 2014,
Kim et al. 2016). Hale (2014), for example, studied multilingual Wikipedia
editors and found that they play a key role in information diffusion. Editors
editing the same page in multiple languages leads to the reduction of self-focus
bias by 25%.
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To the best of our knowledge, multilingualism among readers hasn’t been
studied yet. Anecdotal evidence from a recent survey in 14 countries shows
that up to 95% of participants reported being monolingual and relying on
native language editions (Johnson 2019). One exception being English and
French Wikipedia, which are essential for non-native speakers in Africa
(Johnson 2019). Moreover, preliminary analysis of the same survey data
“shows that on average roughly 20% of reader sessions involve the reader
switching from one Wikipedia language to another” (Lemmerich et al., 2019,
p- 625). While there seems to be evidence for within-session language
switching, this phenomenon hasn’t been studied in detail before. Additionally,
there is also no study that reports on across-session language switching, i.e.
users alternating between various language editions depending on context
factors like the type of information need or knowledge coverage. Finally,
previous research shows that Wikipedia and search engines form a tightly-knit
relationship, with Wikipedia pages being highly ranked on Search Engine
Result Pages for many common queries, which implies that the way people
search and which languages they use etc. also has a significant impact on how
they read Wikipedia (Vincent et al. 2019).

This short article argues for the need of research on how multilingualism,
i.e. speaking multiple languages, and mutual intelligibility, defined as “the fact
that some language pairs are so closely related that the speakers are able to
communicate each using their own language without prior language
instruction” (Gooskens et al., 2017, p. 170) on Wikipedia usage behaviour. As
mutual intelligibility is a phenomenon that is very pronounced in the Nordic
countries, i.e. Denmark, Norway and Sweden (Gooskens et al. 2017), initial
analysis as well as ideas for future work will focus on these countries and
Wikipedia language editions.

2 Initial Analysis: Wikipedia Usage in the Nordic Countries

The Nordic countries’ Wikipedia language editions are good examples of
diverse types of Wikipedia projects. While Danish and Norwegian Wikipedia
are what one could call medium-sized with around 260 K and 535 K articles,
Swedish Wikipedia features around 3,7 M articles and is among the biggest
encyclopedic projects®. The reason for its size is that most articles are created
by a bot called Lsjbot (Guldbrandsson, 2013). To study mutual intelligibility,
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Figure 1. Percentage of average page views per year coming from different countries for the
three Nordic countries and English Wikipedia language editions (Data: 2016-2020).

we, in an initial exploratory analysis, looked at these language projects’ page
views and their origin meaning which countries the page views come from.
We collected data via the Wikimedia REST API*, which allows retrieving
access-data for the last five years. Figure 1 visualizes the average percentage
of page views for the Nordic countries’ language projects and English
Wikipedia. One can clearly see that most page views (84% or higher) come
from within the country. Although, e.g. a Dane could easily read and
understand a Norwegian or Swedish Wikipedia article, signs that users are
taking advantage of mutual intelligibility are very sparse. Only around 2% of
access to the Danish Wikipedia comes from Sweden (SE: 0.88%) and Norway
(NO: 0.85%). A similar ratio can be observed for the Norwegian and Swedish
Wikipedia. A question that arises here is whether this traffic can be explained
by, e.g., expatriates or tourists in these countries or whether there are other
reasons that give an explanation of the, admittedly low, share of page views
across countries and language editions. It is not surprising that English
Wikipedia page views come from many different countries whereby most
originate from the US, Great Britain and India. The statistic of most page views
on en.wikipedia.org lists Sweden, Denmark, and Norway on rank 17, 30, and
32.

* https://wikimedia.org/api/rest_v1/
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Figure 2. Time series visualization of the importance of en.wikipedia.org for the three Nordic
countries measured in percentage of page views (Data: 2016-2020).

Next, we tried to estimate the importance of English Wikipedia for the three
Nordic countries. Earlier studies suggest that users mostly rely on the native
language edition if one exists (Johnson 2019), but what role does English
Wikipedia play for languages/countries with quite large language editions? We
estimated the importance of English Wikipedia by dividing the number of page
views on en.wikipedia.org by the number of page views on the own language
edition plus the number of page views on en.wikipedia.org. Figure 2 visualizes
this share in a time-series analysis from January 2016 to October 2020. The
overall pattern is quite revealing. While the share of English Wikipedia
accesses in Sweden lies constantly below 50% which means that the Swedes
use sv.wikipedia.org more frequently than English Wikipedia, the Danes rely
more strongly on the English Wikipedia. They use it more than their local
language edition as is indicated by the line continuously lying above 50%. A
possible explanation for this observation could be the smaller size of
dk.wikipedia.org, and thus missing content that motivates users to look for
information in other language projects. Observations like these are important
as they help with prioritizing strategies for closing knowledge gaps.

3 Future Work

Research on how language proficiency in multiple languages affects
Wikipedia reading behaviour is anecdotal and hasn’t been studied in depth. In
the future, we want to investigate this phenomenon in detail, specifically



focusing on the Nordic countries. The following questions will guide our
research:
e How frequently do Wikipedia users make use of their language skills
and switch between language editions?
e How proficient does a user need to be in a language so she would
consider switching to it?
e What is the extent of within and across-session language switching?
e  Which factors motivate this behaviour, i.e. what role do different types
of information needs, prior knowledge or sociodemographic aspects
play?
e How do the characteristics of Wikipedia language editions, i.e. size,
quality of articles, the share of cultural context content, influence user
choice (Miquel-Ribé & Laniado 2020)?
To find answers to these questions, we will follow a mixed-methods approach
combining a large-scale quantitative survey with a data science approach.
While the survey will gain an understanding of the extent and characteristics
of within and across-session language switching when reading Wikipedia, the
data science approach will use the Wikipedia Cultural Diversity dataset
(Miquel-Ribé & Laniado 2019) and the Wikipedia Diversity Observatory” to
investigate the importance of local content for Wikipedia readers in the Nordic
countries to help develop strategies for closing language proficiency-related
knowledge gaps.

4 Summary & Conclusion

This short paper presented a research proposal to bridge knowledge gaps in the
Wikipedia, specifically to expand on the availability of qualitative and
quantitative evidence on how the nature, scope and impact of reader’s
language proficiency affect Wikipedia usage. Which and how many languages
Wikipedia consumers can understand impacts considerably what knowledge is
available to them. However, hardly anything is known about how
multilingualism and mutual intelligibility affect Wikipedia information
behaviour. This is a threat to one of Wikimedia foundations 2030 strategic
goals which aim to create knowledge equity, i.e. to support “the knowledge
and communities that have been left out by structures of power and privilege”
(Zia, 2019, p.1). As multilingualism and mutual intelligibility are phenomena
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that are widespread in the Nordic countries (Denmark, Norway and Sweden),
and their Wikipedia language editions are interesting projects regarding their
different sizes. At first, this project will focus on Wikipedia reading behaviour
in these countries. Initial exploratory analysis showed that although people
could make use of their language skills and look up information on either the
Danish, Swedish or Norwegian Wikipedia, most page views (~85%) of the
three language editions in question come from within the own country.
However, all three rely quite strongly on en.wikipedia.org. For Danes and
Norwegians, English Wikipedia is even more important than their native
language edition. In the future, a mixed-methods approach combining a large
quantitative survey and data analysis from the Wikipedia Diversity dataset will
study the role of language in Wikipedia usage in greater detail and help with
bridging possible knowledge gaps.
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