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Abstract

Purpose – This study investigates how game design, which divides players into static teams, can reinforce
group polarisation. The authors study this phenomenon from the perspective of social identity in the context of
team-based location-based games, with a focus on game slang.
Design/methodology/approach – The authors performed an exploratory data analysis on an original
dataset of n5 242,852 messages from five communication channels to find differences in game slang adoption
between three teams in the location-based augmented reality game Pok�emon GO. A divisive word “jym” (i.e. a
Finnish slang derivative of the word “gym”) was discovered, and players’ attitudes towards the word were
further probed with a survey (n 5 185). Finally, selected participants (n 5 25) were interviewed in person to
discover any underlying reasons for the observed polarised attitudes.
Findings –The players’ teams were correlated with attitudes towards “jym”. Face-to-face interviews revealed
association of the word to a particular player subgroup and it being used with improper grammar as reasons
for the observed negative attitudes. Conflict over (virtual) territorial resources reinforced the polarisation.
Practical implications – Game design with static teams and inter-team conflict influences players’ social
and linguistic identity, which subsequently may result in divisive stratification among otherwise cooperative
or friendly player-base.
Originality/value – The presented multi-method study connecting linguistic and social stratification is a
novel approach to gaining insight on human social interactions, polarisation and group behaviour in the
context of location-based games.
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1. Introduction
Polarisation poses a threat to our society in the form of escalating conflicts on both individual
and group levels (Quershi et al., 2020). Therefore, understanding the underlying mechanisms
through which technology can influence group polarisation is important. In this study we
approach this research problem from the perspective of social identity (Tajfel, 1974) in the
context of location-based games (LBGs) such as Pok�emon GO and Ingress. LBGs have
recently gained attention for being popular among a wide, intergenerational audience (Saker
and Evans, 2021) and being able to scaffold social connectivity between players
(Bhattacharya et al., 2019; Vella et al., 2019). Both Ingress and Pok�emon GO divide players
into static teams which compete over virtual territory (Laato et al., 2021; S€obke et al., 2017).
These factors make the games an ideal study context for studying group behaviour and
polarisation.

The human social subgroups are influenced by factors such as workplace, hobbies,
socioeconomic status and location of residence. Consequently, group polarisation is defined
as a characteristic of these subgroups to move towards more extreme viewpoints (Sunstein,
1999). In LBGs as players are given a team with whom they cooperate against other players,
an in-group vs out-group setting may emerge (Brewer, 1999). While the teams may guide the
formation of players’ social circles, it is not clear how strong this effect is and whether it will
lead to group polarisation. One way to probe who might belong to a specific subgroup is to
look at language use (Ksiazek andWebster, 2008). In this context, a relevant research problem
is to explore whether the static teams and inter-group conflict provided by LBGs can be seen
at the level of players’ language use.

To study these trends, we conducted exploratory research on the differences in language
use between three static teams in the LBG Pok�emon GO. Altogether, we looked at five
asynchronous communication channels across three static teams to identify main differences
in use and attitudes of game-related terminology and slang.We further explored these trends
by collecting survey data from participants in the researched communication channels, and
further investigated interesting findings by interviewing selected candidates. In addition,
therewas notable overlap between the player communities of Pok�emonGOand a related LBG
Ingress. For this reason, we also involved Ingress players in the survey and interview stages
of our research. Taken together, in this work, we utilise three datasets: (1) chat analysis
(n 5 242,852 messages); (2) a survey (n 5 185); and (3) face-to-face interviews (n 5 25). The
rest of this manuscript is structured as follows. First, we present the theoretical lens for this
work, which is the social identity theory (Tajfel, 1974) and social influence theory (Kelman,
1958). Subsequently, we look at the literature on social communities in LBGs and language
acquisition in gaming communities respectively. We then present our methodology followed
by the results, discussion and conclusions.

2. Background
2.1 Theoretical lens: the social identity approach
Formed in the 1970s, social identity theory explains the role of self-conception and related
cognitive processes and social beliefs in an in-group and out-group setting (Hogg, 2016). The
origin of the theory can be traced to an experiment by the psychologist Henri Tajfel where he
sorted participants into groups based on their performance in a short estimation test. He
instructed participants in each group to divide money between all groups and found out that
systematically participants favoured their own group, distributing themmore money (Tajfel,
1970). These findings have since been reproduced and expanded in several independent
studies, even with clearer artificial divides (e.g. Bagby and Rector, 1992; Jetten et al., 1996;
Locksley et al., 1980). The social identity approach has been expanded to cover aspects of
collaborative behaviour and regulation, including collective behaviour, self-enhancement and
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reducing uncertainty and de-individualisation of out-group members (Hogg, 2016). From an
evolutionary psychology perspective, the formation of social identity and in-group thinking
has enabled humans to collaborate better, increasing trust and providing satisfaction when
aligning with group behaviour (Brewer et al., 2006). It has guarded from trusting possibly
hostile groups of humans by generating prejudice against out-groupmembers (Brewer, 1999).

The theory proposes two motivations for out-group discrimination: (1) a desire for
cognitive coherence and structure; and (2) a need for positive self-esteem (Abrams and Hogg,
1988). The reasoning behind the first motivation is that for effective collaboration to occur,
humans need to be able to make predictions of their group members’ behaviour. A shared
religion, ideology, culture and habits contribute to increasing the power of these predictions.
By contrast, behaviour of perceived out-group members is more difficult to predict, resulting
in increased cognitive load and work needed to establish seamless collaboration (Beer et al.,
2013). Studies suggest human self-esteem is increased by positivemultimodal social feedback
(Harris and Orth, 2020), but also via dominating perceived out-group members (Abrams and
Hogg, 1988). At the extreme ends of this spectrum, this natural mechanism can produce
narcissistic self-evaluation and out-group hate (Cichocka et al., 2017). Overall, the social
identity theory is a useful framework for understanding polarisation at the group level
(Mackie, 1986). In the online context, the social identity approach has been used to explain
video game players’ team commitment (Liao et al., 2020) and engagement in social networks
(Cheung et al., 2011). Players were found to perceive the existence of group norms in online
games, and acceptance of these norms correlated with team commitment (Liao et al., 2020).

Related to social identity theory and often discussed together with it is social influence
(Hogg, 2016). The social influence theory was originally introduced in the 1950s by Kelman.
He divides social influence into three categories: (1) compliance, (2) identification and (3)
internalisation (Cheung et al., 2011; Kelman, 1958). According to Kelman, compliance refers to
accepting influence in hopes of a favourable reaction from an individual or group;
identification refers to behaviour motivated by the desire to establish or maintain a satisfying
relationship to an individual or a group; and internalisation is intrinsically motivated action,
where a person accepts influence because they feel content and ideas induced in the proposed
action are compelling (Kelman, 1958). Individuals have been found to accept influence from
their perceived in-groupmembers and to bemotivated to impress them (Hamari andKoivisto,
2015), but reject and oppose influence from out-group members (Hogg, 2016). This finding is
important in the context of the current study, as it implies that words associated with a
specific team could be collectively rejected by their opponents. In this context, language
preference can be used as a proxy to study group polarisation (Ksiazek and Webster, 2008;
Peirce, 1995).

2.2 Social communities in location-based online multiplayer games
Prior research suggests that computer mediated social networking may amplify group
polarisation (Quershi et al., 2020; Sia et al., 2002). Before online gaming became prominent,
players would meet physically at, e.g. arcades or LAN (Local Area Network) parties, where
computers were connected locally via short network cables and routers or switches
(Ackermann, 2012). Arcade halls, LAN-parties and traditional athletic sports require
attendance in a pre-specified location and time. By contrast, modern multiplayer online game
communities are not limited by the spatial dimension as they are played over the Internet
from all over the world (Williams et al., 2006). Multiplayer online gaming is also free from the
temporal dimension in the sense that because the games are globally available, they typically
have players active at all times.

LBGs such as Ingress and Pok�emon GO are a mix between offline and online playing
(Leorke, 2018). While the games are always played online, they are also played by walking in
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the real world. Thus, they are tied to the physical location of the players (Liberati, 2019). LBGs
can be regarded as gamification as they are mixing game elements with the real world
(Hamari, 2019), and while playing, the opportunity of non-game related face to face
encounters is present. This may boost the reported phenomena that social connections in
online games can lead to the establishing of real-world friendship (Schiano et al., 2011).
Several LBGs including Pok�emon GO, Orna, Walking Dead: Our World, Harry Potter:
Wizards Unite, and Ingress provide game mechanics where players gain significant
advantage from cooperating, subtly pushing players to interacting with others (Riar et al.,
2020). The game design, available goals and game mechanics in these games have major
influence on what kinds of social interactions and social phenomena arise during play
(Bhattacharya et al., 2019; Morschheuser et al., 2017; Riar et al., 2020).

From a social standpoint, LBGs are unique among other multiplayer online games in that
players do not retain anonymity. Despite players having pseudonyms in-game, LBG players
can be seen by others walking and playing in the real world, which removes the online
disinhibition effect (Suler, 2004). This can reduce the likelihood for cyberbullying and toxic
behaviour, which present rampant problems in multiple fully online multiplayer games
(Blackburn and Kwak, 2014; Kordyaka et al., 2019; Kwak et al., 2015). The presence of social
regulations on behaviour might contribute to more harmonious interaction and better
understanding between players (Vella et al., 2019). In fact, social identity theory (Hogg, 2016)
and in particular the contact hypothesis originally proposed by Allport (1954) suggests that
simply establishing discourse with out-group members may curb prejudiced opinions and
help people feel empathy towards each other.

As playing in LBGs is tied to a physical location, players are likely to share interests,
habits and culture that is associated with geographical location. This can make social
interaction more harmonious due to players sharing common interests (Wright and Jacobs,
1994). While the positive effects of LBGs on social connectivity (Vella et al., 2019), we-
intentions and altruism (Riar et al., 2020) have been studied, the flip side of this phenomenon
which is the polarising effect of the static teams is yet to be explored.

2.3 Language acquisition in gaming communities
Language use and preference can be used as predictors of social behaviour and group identity
(Ksiazek and Webster, 2008). This idea is strongly present in the field of linguistic ideology,
which seeks to understand social and cultural systems based on language use and preference
(Irvine et al., 2009; Rumsey, 1990). As games are worlds of their own, slang terms and new
words emerge among gaming communities. Examples of game-related words and phrases
which have reached global online adoption include “get rekt”, “N00b”, “1337” or “l33t”
(Blackburn and Kwak, 2014). These words can originate in written form and then spread to
spoken language, or alternatively be first introduced to spoken language. In online gaming,
the mechanisms for adopting such words are linked to the player communities, and the
spread is accelerated, for example, when popular gaming personalities start using the words.
This speaks of the social nature of language and the role of social hierarchies in language use
(Irvine et al., 2009; Rumsey, 1990). New game-related words and phrases have reportedly
spread via the chat on the popular live game streaming platform Twitch.tv (Olejniczak, 2015)
as well as more subtly between players in online chat groups. What is interesting from the
perspective of the current study, is that slang-terms used by players of opposing teams can
receive negative connotations giving birth to negative attitudes towards the words and their
users (Drake, 1980; Eble, 1996).

The processes through which potentially polarising language or slang emerges can be
related to the natural evolution of language. Language develops organically as people
balance the cost and effectiveness of their word choices (Ojutkangas et al., 2009). For example,
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if a particular word is tedious to pronounce or very long, players are prone to find
replacements for it (Ojutkangas et al., 2009). Multiplayer games set a unique challenge to
communities of non-English speakers when a translation of the game is not available. For
example, in Finland, local Ingress and Pok�emon GO communities use predominantly Finnish
when discussing game related phenomena. As there is no Finnish localisation of the game,
players casually mix English words into their sentences, which otherwise follow Finnish
grammar. The Finnish language belongs to the agglutinative languages (L€ofberg et al., 2003),
and as foreign words might be difficult to pronounce, players often invent their own slang
(Coleman, 2012). These slang terms can emerge in a single team, but never reach acceptance
of the whole player base (Coleman, 2012).

One way to study language preference is to look at the active vocabulary of people.
Actively used vocabulary has been used as a predictor of adopted social identity. For
example, parents can feel a sense of loss when hearing their children use (slang) words that
sound unfamiliar to them (Ochs, 1993). However, in addition to vocabulary, manner of
speaking, intonation and other aspects of communication may also be indicators of social
identity. As an example, individuals have been found to use abstract and general language
when describing positive behaviour and more concrete and specific language when
describing negative behaviour of their in-group members (Porter et al., 2016). This type of
language use implicitly suggests that the positive behaviour is recurring and omnipresent
whereas the negative behaviour is only something that has occurred on some very specific
instances. With regards to an out-group, the language use is reversed (Porter et al., 2016).
These implicit language patterns serve to protect the integrity of an individuals’ in-group
while giving rise to prejudice towards the perceived out-group members. Following our
theoretical approach, anothermechanism how language can predict social identity, especially
in the context of multiplayer online games, is to look at players’ attitudes towards game slang
associated with opposing team members (Irvine et al., 2009; Ksiazek and Webster, 2008).
However, before such analysis can be done, potentially polarising slang terms need to be
identified.

3. Empirical study
3.1 Case games
For the empirical part of this study we focus on active player communities in two games:
Ingress and Pok�emon GO. The games were selected due to being the two most popular LBGs
measured by the number of active installs (Laato et al., 2020b). Both games are available for
Android and iOS and are developed by the same company, Niantic. The games share the
same database of geographical points of interest (PoIs) but differ in game mechanics (Laato
et al., 2019). As players in Ingress and Pok�emon GO are split into static teams who are
competing against each other over territorial resources, the games are suitable candidates for
studying polarisation in our theoretical setting.

3.1.1 Pok�emon GO player communities. Pok�emon GO has accumulated a large body of
academic research due to its massive popularity. Social interaction is currently promoted by
Pok�emon GO gameplay decisions in several ways. The game includes raid bosses, which are
stronger in-game challenges that require players to unite, typically beyond team boundaries
(Bhattacharya et al., 2019). Coordinating raids and sharing information about their locations
is common practice in Pok�emon GO communities (Bhattacharya et al., 2019). In addition to
raids, Pok�emon GO also features gameplay elements that require physical proximity of
players, such as trading pok�emon (Niantic, 2019). In addition, players can spend time playing
together with their real-world friends regardless of team allegiance, as there are no negative
repercussions from playing with friends (Paasovaara et al., 2017).
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Pok�emon GO has three teams: Instinct,Mystic andValor, and players can only belong to a
single team (Vella et al., 2019). The team choice is otherwise permanent but can be changed
once per annum in exchange for in-game currency. As team members benefit from playing
with each other and often have their own exclusive communication channels, players end up
more frequently bonding with members of their initially chosen team. Pok�emon GO has been
observed to have a diverse player base in regard to gender and age (Potts and Yee, 2019;
Vaterlaus et al., 2019), breaking the previously observed trend that young men compose a
vast majority of video game player-base (Burgess et al., 2012). The opportunity to interact
with players who may come from a different socioeconomic, ethnic and age-related
backgrounds, can be seen as an enriching social experience, which can have a positive impact
on players’ attitudes and understanding towards each other (Kircher and Fox, 2019).

3.1.2 Ingress player communities. Currently, there are two teams in Ingress, referred to as
factions: Enlightened and Resistance. Players choose a faction at the very beginning and
faction change is difficult, hence people tend to adopt their faction’s social context and
befriend players from the same faction (Morschheuser et al., 2017; Tokg€oz and Polat, 2018).
Cooperating with players from the opposing faction is forbidden in Ingress rules, which
reinforces a division between the teams. The factions typically have their own exclusive chats
where only members of the same team are allowed. Thus, the design of Ingress not only
divides players into two teams (Sheng, 2013), but also influences the social relationships of
players.

The problem of group polarisation due to the two Ingress factions has been loosely
addressed by in-game social events such as First Saturdays, XM Anomalies and Mission
Days, where players from both teams can meet each other in a friendly setting (Fragoso and
Reis, 2016; S€obke et al., 2017). In addition, independent organisers have constructed, for
example, outdoor museums using Ingress as a backbone, which are aimed at players of both
factions (Shirai et al., 2015). Regardless, Ingress players appear enthusiastic about the social
dimension of the game and acknowledge that the game requires competition between the
factions as the gameplay becomes stagnant if one side is dominant (Riar et al., 2020; S€obke
et al., 2017). In fact, previous studies highlight the positive effects Ingress has on team spirit,
joint commitment and attitudes towards cooperation and even altruism (Morschheuser et al.,
2017; Riar et al., 2020).

3.2 Study overview
Our overall research design is depicted in Figure 1. First, an exploratory searchwas utilised in
five communication channels to identify potential candidate slangwords for a closer analysis
(Figure 1a). For this purpose, the largest team chat of each Pok�emon GO team as well as two
additional chats were studied. Comprehensive inspection of game slang use provides
information regarding team influence and also brings clarity to the underlying social
structures among players. A potentially polarising word “jym” i.e. gym was manually
identified and then investigated. Its use was then sorted into two categories: (1) being the
subject of discussion; or (2) being used casually during conversations (Figure 1b).
Consequently, a self-developed eight-item survey was sent to the observed chats in order
to obtain information of players’ attitude towards the particular slang term (Figure 1c).
Finally, selected players were interviewed face to face in a non-formal fashion by the authors,
asking them about their perception and opinions towards the slang-word “jym” and inquiring
how they formed their attitude towards the word (Figure 1d). In summary, method-wise this
study is divided into the following three parts:

(1) Aim: Identify differences in language use between teams.
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Method: Scan player communities and team exclusive chats for slang words and their
frequency. Sort appearance of interesting words based onwhether they are used naturally
or if they were the topic of a discussion. (Figure 1a and 1b)

(2) Aim: Investigate and quantify statistical significance of use and attitudes towards
identified slang words.

Method: Survey players in the same chats via a questionnaire focused on opinions and
attitudes towards non-universal slang terms. (Figure 1c)

(3) Aim: Explain the observed relationships.

Method: Face to face interviews with select participants asking their personal reasons for
using or not using the specified words as well as how they formed the reported attitudes
towards the words. (Figure 1d)

3.3 Scanning for differences in language use among Pok�emon GO and ingress communities
Initial observations of Pok�emon GO and Ingress communities from South-Western Finland
during 2016–2019 resulted in identifying several slang terms related to the games (Figure 1a
and b). In Ingress, these included words based on previous names of Ingress items. For
example, Aegis shield was called “axa” (due to an old sponsorship deal) and the CircleK and
Lawson power cubes were called “sponssicube”, which roughly translates into “sponsorship
cube”. In Pok�emon GO, slang words were discovered for gyms, Pok�emon (e.g. “monni”, a
word for a fish which rhymes with the latter part of the word pok�emon) or activities, i.e.
“sahata”, a verb which literally translates to “sawing”, but which was used to describe taking
down gyms. Primary focus at this stage was to find slang terms which were actively used by
certain subgroups of players, but not by all players.

3.3.1 Chat data search. Five Pok�emon GO chats in South-Western Finland were extracted
and anonymised for further data analysis (Figure 1a). First, the most popular chat of each one
of the three Pok�emon GO teams, Instinct (99,798 messages), Mystic (90,711 messages) and
Valor (7,931 messages) were selected. Joining these chats was open for everyone under the

Note(s): (a) Primary exploratory data were derived directly from intra- and inter-team

communication channels among Pokemon GO players, which was then (b) Subjected to aromatic

and manual searches, which resulted in the word “jym” emerging as a divisive agent. Afterwards

discussion surround “jym” was manually read to establish whether the word was being discussed

or used naturally (c) A survey was posted to the same channels with a focus on the term “jym” and

finally, (d) Willing participants were interviewed face to face by the authors, further exploring 

reasons and background regarding attitudes towards the slang terms

Figure 1.
Overall research
design flowchart
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condition that they belonged to the specified team. Additionally, a chat including members
from all three teams (37,864 messages) and a special chat inside Team Mystic (6,548
messages) were included. The data from the chat groupswas from the following periods:Case
1 Instinct (September 2016–April 2019), Case 2 Mystic (August 2017–March 2019), Case 3
Valor (July 2018–July 2019), Case 4 cross-team chat of all three teams (October 2017–January
2019), Case 5 smaller Mystic chat (May 2018–March 2019). The case 5 chat was selected post
hoc as it represented early adopters of the “jym”-word. Access to Ingress chats could not be
obtained due to the chats being perceived non-public by their members. Information
regarding the collected chat data is displayed in Table 1.

Almost all discussion in the chatswas in Finnish, withminor exceptions of conversation in
other languages of which themost popular one was English. The non-Finnishmessages were
also included in the data analysis. The moderators of the chat channels gave permission to
mine the data for linguistic trends. The data was carefully handled by the researchers and no
external copies were ever stored outside the University servers. As the chat channels were
publicly accessible to members of the specific team in the given geographical location, and no
individual members could be identified, it was decided to be ethical to conduct an anonymous
scan of slangwords used in the chats. Research permission was asked by participants during
a follow-up survey, however, not all members who had been posting messages to the chats
during 2016–2019 could be reached in this manner. Therefore, no demographic data could be
reported from the chat channels, only frequencies of the use of chosen slang words.

3.3.2 Chat data analysis. First, the frequency of the usage of the words for “pok�emon”,
“gyms” and “raids”were searched for in the chats in order to detect any differences in the use
of game-terminology. This part was done automatically. Following the findings, the most
interesting word (which turned out to be “jym”, a slang word for “gym”) and its use were
explored further by reading discussion surrounding the word and classifying the use of the
word into natural use and discussing the use of the word (Figure 1b). “Jym”was selected as the
top candidate for closer analysis, as it appeared as a clearly divisive word both in attitude and
active usage between the studied teams. This part was manually conducted by the second
author.

3.4 Survey and statistical methodology
Following the results of the chat analysis, players’ perceptions towards the divisive term
“jym” were probed further with a survey. “Jym” was also known among Ingress players,
firstly because many of them also played Pok�emon GO, and secondly because some players
had submitted new portal candidates to the Niantic PoI database (Laato et al., 2019; Tregel
et al., 2017), containing the slang-word “jym”. This exposed Ingress players to terminology
that was alien to their game. Due to overlap between the local Pok�emon GO and Ingress
player communities in terms of several players playing both games, Ingress players’ opinions
were considered as supplementary material in the survey. What made Ingress relevant to the
study is that while Pok�emon GO players had first-hand experience of “jym” (the term
originated as game slang among Pok�emon GO players), Ingress players had no meaning for

Chat type Number of messages Collection time Medium

Case 1 Instinct 99,798 9/21/2016–4/29/2019 Telegram
Case 2 Mystic 90,711 8/14/2017–3/27/2019 WhatsApp
Case 3 Valor 7,931 6/20/2018–6/10/2019 WhatsApp
Case 4 All teams 37,864 10/18/2017–1/6/2019 Telegram
Case 5 Mystic2 6,548 5/4/2018–3/27/2019 WhatsApp

Table 1.
Chat messages
collected for analysis
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the word in their playing context. In fact, they only knew about the word through portal
candidates named “jym” as well as either playing Pok�emon GO themselves or having
connections to players who played Pok�emon GO.

3.4.1 Survey description. The online questionnaire probing players’ attitudes and use of
the word “jym” was sent to Pok�emon GO and Ingress players in South-Western Finland on
July 2019. Players who replied to the survey, but who did not give permission to use their
answers in research, were excluded. The questionnaire was open for one day and distributed
directly to the chats analysed in the current study, and contained the following questions:

(1) Are you familiar with the term “jym”? (yes, no)

(2) Are you actively using the term “jym” yourself? (yes, no, sometimes)

(3) In case you do not say “jym”, what do you say instead? (open question)

(4) How do you feel about the term “jym”? (positive, neutral, negative)

(5) State your team in Pok�emon GO (Instinct, Mystic, Valor, I do not play Pok�emon GO)

(6) State your team in Ingress (Enlightened, Resistance, I do not play Ingress)

(7) How old are you? (Below 18, 18–25, 26–40, 41–60, over 60)

(8) State your username in Ingress and Pok�emon GO. (open text field)

3.4.2 Data analysis. The statistical analyses and presentation of the survey data were
conducted in the R statistical software version 3.6.1 (R Core Team, 2020). In addition to the
base installation, extending R-packages corrplot (v0.84), ComplexHeatmap (v2.0.0) (Gu et al.,
2016), hamlet (v0.9.6), and foreign (v0.8–71) were used. Survey data was mainly trinary coded
with value �1 indicating a negative response, value 0 indicating a neutral response or a
missing value, and value þ 1 indicating a positive response. The conducted hierarchical
clustering accompanying the rows and columns of the heatmaps was done using complete
linkage coupled with the Euclidean distance. Default parameters were used for all plots and
statistical analyses, including the Pearson correlation matrix plot for associations between
interesting variables from the survey. Further, tabulated data for associations was subjected
to statistical inference using Fisher’s Exact Test coupled with Benjamini-Hochberg multiple
testing corrections.

3.5 Interviews with players and additional data
Participants who had extreme replies in the survey and selected participants who reported a
negative attitude towards “jym” were invited for a face to face interview, or asked to give a
comment online, for further investigation (n5 25). These interviewswere carried out in a non-
formal fashion by the first three authors. All collected data was in Finnish but was translated
into English by the first author in order to display exemplary quotes. All interviewed
participants gave consent to use their replies for research.

4. Results
4.1 Chat analysis results
Frequency of slang terms for pok�emon, gyms and raids were looked for in the chats. The
words were observed in their basic form (including conjugations) and as compoundwords. In
the case of words for pok�emon and raids, no major differences between teams were observed.
The frequency of gym slang terms in the five chats is displayed in Table 2. “Torni”means a
tower in English, and the word can be traced back to 2016–2017 when the graphical layout of
gyms resembled that of a tower. “Sali” can be considered the most accurate translation for
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“gym” in Finnish. “Jym” is not a Finnish word, but it arguably fits spoken Finnish language
better than “gym”, as the letter “j” is easier for Finns to pronounce and its tone closely
resembles that of the letter “g”. However, “jym” was often used in written chats without
conjugation, breaking the rules of Finnish grammar. What is especially interesting in this
data is that “jym” was used actively in all other chats except that of team Valor.

All instances of “jym”-use were automatically searched (n 5 1,469 messages). All
messages containing the word were manually read including the context. This allowed
categorising the usage of “jym” into natural (i.e. adopted to use as part of language) and being
the topic of discussion (i.e. commented on or criticised). The results are displayed in Table 3.
In proportion to the overall number of messages containing “jym”, members of team Valor
were overwhelmingly discussing the term instead of actively using it. There were 501
messages in the common chat concerning theword and also themost instances (n5 10) when
the word was discussed as a subject. The word was proportionally the most used in the
smallerMystic chat where the termwas used 393 times but never discussed as a subject. This
might be explained by that all participants in that chat (1) knew each other; (2) could be
considered highly active players; (3) were also actively interacting outside the chat in both
online and offline contexts; and (4) had been playing the game for longer than two years.
These four factors indicate that the team members had time to bond and develop a social
subgroup with their own mannerisms and group behaviour. This would have led the players
to develop a social identity. Outward expression of such identity (i.e. the use of “jym”) was
discussed by teamValor, but never adapted in use, showcasing that a stratification of players
into social subgroups could be seen already at this stage.

Gym
Compound

word Sali
Compound

word Jym
Compound

word Torni
Compound

word

Case 1
Mystic

1173 53 1675 58 393 4 16 0

Case 2
Valor

36 1 173 3 11 0 0 0

Case 3
Instinct

39 3 124 8 453 22 0 0

Case 4 All
teams

370 9 677 13 536 4 11 0

Case 5
Mystic 2

113 9 72 2 393 39 0 0

N messages
containing jym

N times jym
mentioned

First
appeared

Used
naturally

Discussed as a
subject

Case 1
Mystic

245 393 10/25/2017 392 1

Case 2 Valor 10 11 1/8/2019 5 6
Case 3
Instinct

366 453 3/10/2018 443 6

Case 4 All
teams

501 536 3/10/2018 522 10

Case 5
Mystic 2

347 393 5/4/2018 393 0

Table 2.
Comparing “jym”
usage with
alternative terms

Table 3.
Appearance of “jym” in
five analysed Pok�emon
GO chats
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4.2 Survey results
Following the exploratory chat search we sent a survey to the chat participants. The survey
received 192 responses during the one day it was open. Out of all respondents, n5 185 gave
consent to use their answers for research purposes. The participant data including age and
team distributions are displayed in Table 4.

Heatmap in Figure 2 presents all the survey data and illustrates the main trends in it, with
the rows and columns rearranged based on hierarchical clustering. As can be seen from the
column annotations, Pok�emon GO players from team Instinct (yellow) were both most
positive in their attitude towards “jym” and were, as expected, consequently its most
prominent users. By contrast, players from teamValor (red) were the opposite (yellow Instinct
aggregating to the left, while red Valor aggregated to the right side of the column
annotations). In connection with the lower portion of the data, players who had a positive
attitude towards the slangword had a tendency to not use any other synonyms, while players
exhibiting either a neutral or a negative attitude were using natural alternatives such as the
literal Finnish translation (“sali”) for its English equivalent (“gym”). Other words such as
“portaali” (Finnish for “portal”) or “torni” (“tower”) were much more scarcely used. Some free

n

Age
below 18 2
18–25 49
26–40 86
41–60 44
over 60 3
missing value 1

Pok�emon GO team
Valor 58
Instinct 51
Mystic 64
I do not play Pok�emon GO 12

Ingress faction
Resistance 38
Enlightened 44
I do not play Ingress 103

Figure 2.
Heatmap depicting a
broad overview to the

survey data for
players’ attitude and
usage for the slang
word “jym” (upper
portion) as well as

reporting the usage of
alternate words (lower

portion). These
alternatives were

especially prominent in
cases where opinion or
awareness of the slang

term was negative

Table 4.
Demographic data of

participants
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text field answers were categorised as “confused” (n 5 6), which was associated with the
survey participant not being familiar with “jym” prior to answering the survey.

In the survey, 26% of respondents (n 5 51) replied they were actively using “jym”, and
6.5% (n 5 12) answered that they sometimes used the word. The highest ratio of players
using “jym” inside each team was in Team Instinct (43%, n5 22), followed by Team Mystic
(28%, n 5 18) and Team Valor (19%, n 5 11). As expected, a trend was observed tightly
connecting positive attitudes towards active use of “jym”. Team Valor, who were recorded to
have the least players using the word, also had the highest number of players with a negative
attitude towards the word (50%, n5 29). Mystic players were the most neutral with 25% of
players stating a negative attitude towards the word and 38% of players responding they
were indifferent towards the word. Team Instinct was the leading “jym” term supporter with
only 20% of players having a negative attitude towards the word.

We further systematically analysed associations between key variables that were
extracted from the survey data. Figure 3 left panel shows that perhaps counter-intuitively,
there was no statistically significant association between the ordinal age category of the
player and the frequency of usage of “jym” among survey participants. A systematic
exploration for associations via a correlation matrix plot (Figure 3 right panel) identified
interesting trends in the data; firstly, as expected, having a positive attitude towards theword
was highly associated with increased likelihood of using the word, while awareness of the
existence of the slang word slightly increased likelihood of using it. Team Instinct showed
both positive association with the attitude and usage of the slang term, while belonging to the
team Valor had the opposite effect. In our study, the participants from the Ingress faction
Resistance were associated with a slightly elevated age, and displayed a small but significant
negative tendency to like and use the slang word. These findings were concordant with the
visual inspection of the whole dataset readily presented in Figure 2.

In order to conduct thorough statistical testing of associations in our data, we tested
associations in tabulated data using Fisher’s Exact Test. Full results from this testing are
shown in Supplementary. This analysis showed a statistically significant association
between players’ team in Pok�emon GO and attitude towards “jym” (p < 0.05), while the
association between Ingress faction and attitude towards the word was statistically not
significant (p 5 0.09). This lack of notable association may be partially explained by the

Figure 3.
(left panel) Boxplot
between “jym” word
usage frequency and
the quantiles within
age groups, with
jittered x-axis for
purposes of
visualisation; (right
panel) Pearson
correlation matrix plot
for variables. Direction
of the correlation is
shown ranging from
red (negative) to
positive (blue). Grey
boxes: mutually
exclusive player
groups; crossed-out
boxes: statistically
insignificant
association
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relatively smaller number of Ingress players replying to the survey, resulting in lower
statistical power. In addition, we investigated whether existing social connections had
affected Pok�emon GO players’ transition to Ingress and the selection of their faction and vice
versa. However, the association between Pok�emon GO team and Ingress faction turned out to
be statistically insignificant (p 5 0.10). In addition, a highly significant correlation between
using “jym” and having a positive attitude towards it was also reported (p< 0.001). This clear
effect was consistent with our previous observations of the attitude and usage towards the
word in the chat messages. Altogether, the associations identified using Fisher’s Exact Test
for tabulated data (available in Supplementary) were concordant with the statistically
significant correlations observed in Figure 3 right panel.

Out of the Ingress players who respondent to the survey, 50% of team Resistance
perceived “jym” negatively, while only 23% of team Enlightened did. Team Resistance also
had fewer players with a neutral attitude towards the word compared to Enlightened. All
Ingress players with a positive attitude towards “jym” also played Pok�emon GO. Out of those
Ingress players who did not actively play Pok�emonGO, 55%had a negative attitude towards
the word, 45% had a neutral stance, and none reported having a positive attitude towards the
word. Out of the 84 Ingress players who responded to the questionnaire, only 11 reported to
never have played Pok�emon GO. From the nine Resistance faction players who reported a
positive attitude towards “jym”, all played Pok�emon GO (2 Instinct, 5 Mystic, and 2 Valor);
similarly, all 18 Enlightened players who reported positive attitudes towards “jym”, all were
Pok�emonGOplayers (8 Instinct, 5Mystic, and 5 Valor). From the 10 Enlightened players who
reported negative attitude towards “jym”, 7 played Pok�emon GO (2 Instinct, 1 Mystic, and 4
Valor); out of the 16 Resistance players who reported negative attitude towards “jym, 16
played Pok�emon GO (1 Instinct, 6 Mystic, and 9 Valor). These findings indicate that positive
attitudes towards the word in Ingress circles came from playing Pok�emon GO and having
relationships with Pok�emon GO players.

4.3 Interviews with players and explaining the negative attitudes towards “jym”
4.3.1 “Jym” was associated with a specific group of players. Interviews with members of the
teams (Mystic, Valor and Resistance) that had the most negative attitudes towards “jym”,
showed that thewordwas heavily associatedwith a certain group of active players from team
Mystic. From here some players adopted “jym” into their common parlance while others
rejected the word as evident from the chat and survey analyses. However, the word never lost
its initial association to certain Mystic players, with whom seven interviewed team Valor
members had previously had conflict with. One interviewed participant explains:

It’s a word used by elitist blue and yellow players who have spread it to their own groups. In the reds
some have also adopted it.

Research on social identity and influence suggests that associated language may lead to
forming prejudice towards its users (Maddox et al., 2012; Uhlmann et al., 2006). In our study,
context words used by disliked players are likely to have caused lasting negative
connotations. Therefore, newer players who adopted the word to use but had no prior
personal conflicts, were prone to be seen in a negative light.

4.3.2 “Jym” violates the Finnish grammar. The second reason found for the negative
attitudes towards the “jym” term, was that it was used in a way which violated the rules of
Finnish grammar. This was explained by one interviewed player as follows:

JYM gets an immediate dislike-reaction from me and painfully reminds me of language that some
people used that disparaged the Finnish language.
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Poor grammar is associated with incompetence, and for many employers it can be an
indication of poor work ethics and quality of work (Wiens, 2012). The Finnish language
belongs to the agglutinative languages meaning it is customary to conjugate words (L€ofberg
et al., 2003). However, with the word “jym” and similarly with the word “raid”, this was often
not done as demonstrated in the analysed chat logs. The Pok�emonGO team that had themost
negative attitudes towards “jym” (team Valor) also almost exclusively used “raid” with
proper conjugations. Another linguistic peculiarity is the consonant “j”which gives a visually
powerful and slang-like intonation for the word, as in the Finnish language the written form
of words corresponds to the way it is pronounced (Ojutkangas et al., 2009). Some of the
interviewed players interpreted this as an intentional attempt to manipulate the language or
even claim an elevated unique status among the player community, again linking the findings
back to social identity. The idea that “jym” was a fabricated or unnecessary addition to
Finnish was exemplified by, for example, the following comments:

We already had a good term for gyms.

The word jym means nothing! I could as well start using a new word for a football field with my
friends.

As common language is an enabler of communication and cooperation, choosing to use new
terminology can be viewed as subscribing to a new social identity. This can manifest as a
sense of detachment from the community (Ochs, 1993). Thus, players using foreign
terminology are more likely to be viewed as out-group members. This is one mechanism
through which language use may reinforce a division between player subgroups.

4.3.3 “Jym” was included in the names of in-game objects. The third reason for the birth of
negative attitudes, and for some a reason for sustaining them, was that starting from as early
as 2018, “jym”was included in portal candidate submissions (Tregel et al., 2017) made for the
Ingress and Pok�emon GO. Contrary to the first two given reasons, this theme related to
conflict between Pok�emon and Ingress players as one of our participants explains:

Bringing the “jym” word to the Niantic OPR [Operation portal reckon – the Ingress PoI peer review
system] was polarising, but not between Pok�emon teams. While Pok�emon bets teams against each
other, similar conflict is present between Pok�emon players and Ingress players.

Before the Niantic PoI candidate submission and evaluation system came to be known as
Niantic Wayfarer in late 2019, Ingress players were in charge of peer reviewing portal
candidates, which made “jym” known in the Ingress community. Subsequently, its use was not
perceived in a positive light by the interviewed Ingress players andwas commonly attributed to
drive the PoI database to favouring Pok�emon GO players over Ingress players. One of the
interviewed participants states the following:

Planting “jym” to OPR included it to not only Pok�emon GO, but to Ingress as well. This is an
unauthorised entry to territory where Pok�emon-specific slang has no place.

One accepted portal submission called “jym” appeared in Southern Finland, and was a
gym in Pok�emon GO. This portal/gym in question was later renamed to “Puuj€arven
ulkokuntosali” (“Outdoors Workout Gym of Puuj€arvi”), a more accurate description with
proper Finnish grammar. The renaming of “jym” portals in Ingress can be regarded as
evidence of the players’ collective rejection of the term, as portal name edits are peer-reviewed
by the community. The observed discussions about “jym” in the current study (see Table 3)
also show many perceived the slang-word as a joke or as an insult. In addition, Ingress rules
forbid references to real names, faction names, group names etc. in portal titles. Therefore,
“jym” as associated with Pok�emon GO, was perceived as a violation of these rules by some
players.
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4.3.4 Participants who deviated from the majority. A few counter-intuitive behavioural
patterns were observed when comparing content between the chat and survey materials.
A team Instinct member was found to have used the word 176 times in a chat, but counter-
intuitively, stated a negative attitude towards the word. When interviewed, the person
explained the following:

I use the word because others use it in many situations quite often. So it’s a slang word used in
Telegram and that’s why I’ve started using it myself. However, the best term for gym in my opinion
is the Finnish word “sali”.

Other outliers were team Valor members who had a positive attitude towards the word. When
exploring the reasons for this, it was discovered that the majority of them belonged to
Enlightened in Ingress. Thus, it is likely they received positive influence towards the word from
socialisingwith users in those circles. One teamValormember replying to have a positive attitude
towards “jym”wasdiscovered to have changed their team toMystic later on, stating havingmore
friends in the team as a reason for the switch. This finding would imply that language use could
be a stronger predictor of social circles than the artificially divided teams in the case LBGs.

5. Discussion
5.1 Key findings
We summarise our most important findings as follows. First, distinct linguistic subcultures
emerged among Pok�emon GO teams as evidenced by chat data analysis. Second, the players’
team in Pok�emon GO and Ingress correlated with the use of and attitude towards “jym”.
Third, three main reasons were associated with a negative attitude towards “jym”: (1) “jym”
was associated with a certain group of active players. This caused prejudice towards the
word, which was further enhanced by how (2) “jym”was often used with improper grammar.
The existing negative attitudes were escalated when players started (3) using the slang-term
in PoI submissions for the Niantic games.

5.2 Theoretical implications
Our study has theoretical implications on the literature on technology-induced polarisation,
on language acquisition and game slang and on research on LBGs.

First with regards to group polarisation, we showed that the social identity theory
provides a promising framework for understanding technology-induced polarisation in the
context of LBGs. We found the case games to direct players to perceive their teammates as
their in-groupmembers and the opposing teams as out-groupmembers. Chang andGoodman
(2006) argue that LBG players can to some degree exclude themselves from social norms
when they are playing by, for instance, wearing clothing that clearly indicates they are
playing. However, inmodern LBGswhere playing is incorporated as part of everyday life, the
powerful norms of the real-world guide behaviour (Chang and Goodman, 2006). Despite this,
we recorded polarised attitudes towards game slang among players, suggesting that social
norms do not at least entirely dampen the polarising effect of games. Consequently, our
findings indicate that game design can be used to influence group polarisation. Game
mechanics imposing a static team vs team conflict reinforces “us vs them” thinking, whereas
based on the intergroup contact hypothesis (Allport, 1954), cooperative activities (such as
raids in Pok�emon GO (Bhattacharya et al., 2019)) can bring people together and dampen the
polarisation effect. These findings are supported by similar results in the context of hobbies
and sports events (Ricatti and Klugman, 2013).

Second, we contribute to the research on social media induced polarisation (Conover et al.,
2011; Lee et al., 2014; Quershi et al., 2020), by demonstrating that language use and preference
can be used to identify underlying polarisation. While previous research has already
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suggested that language is amanifestation of group identity (Ksiazek andWebster, 2008), we
showed that this division may be particularly strong with new words and slang terms. We
also highlight a linguistic issue that languages with few native speakers (e.g. Finnish) are
facing: Finnish speaking people are increasingly using technology that is not localised, and
thus, their native tongue is under constant pressure to change as new terminology and
technology are introduced and used. Because new words are introduced to the language,
there is a time period where not all terms are equally accepted and used. Coupled with the
fragmentation of news media and polarisation observed in social media (Quershi et al., 2020),
this may introduce challenges to communication within societies.

Finally, we contribute to the literature on LBGs by showing that static teams can cause
inter-team conflict that carries over from the game to the real world and even language
preference. While recent work on the topic has highlighted the importance of cooperative
game mechanics for the development of altruism and we-intentions (Riar et al., 2020), our
study shows that the static teams also have a polarising effect.

5.3 Practical implications
One of the primary implications to practice of our research is to LBG design. Arguably
Pok�emon GO, perhaps unintentionally, first caused and then fixed a group polarisation
problem. Back in 2016, the static teams were fighting against each other over territory and
there were few cooperation opportunities between teams (Laato et al., 2021). This was
changed in 2017 with the introduction of raids where players from all teams come together to
defeat a common strong foe (Bhattacharya et al., 2019; Laato et al., 2021). Raids could unite
players under a common cause and help them feel empathy towards each other. Building off
the intergroup contact hypothesis (Allport, 1954), as a remedy for reducing group
polarisation, in-game cooperation opportunities between teams/factions should be
implemented. As mentioned, Pok�emon GO already made changes to reduce polarisation,
but Ingress remains a game where factions cannot cooperate. While the game mechanics of
Ingress do not allow cross-team cooperation, significant cooperative benefits have been
reported from playing the game (Morschheuser et al., 2017; Riar et al., 2020; S€obke et al., 2017).
This would suggest that practitioners and game designers may leverage group identity and
polarisation to engage players with members of their own team and even scaffold social
connectivity, which is one of the reported main benefits of playing LBGs (Finco, 2019;
Humphreys, 2017; Kaczmarek et al., 2017; Paasovaara et al., 2017; Vella et al., 2019).

Our study also has practical implications on strategies to curb technology induced
polarisation. In our study context we could pinpoint the birth of polarisation to the static
teams. As polarisation is at least partially caused by a purely artificial division, alternative
artificial divisions (i.e. “recategorisation”) and meetings between people where they are
sorted into new social subgroups shows promise as an intervention strategy. As the
human social circles are largely influenced by their socioeconomic status, a hobby where
people from various backgrounds can get together and unite against a strong enemy can
be effective in reducing polarisation in other areas of life (e.g. ideological, political,
religious).

Finally, the COVID-19 pandemic brought light to the importance of social interaction for
learning, and the learning of social skills at schools. As school buildings closed and countries
adopted distance education solutions, the implicitly present social benefits of school suddenly
diminished. Our findings bring a new perspective to the discussion of using LBGs for social
education. Based on the results, it can be proposed to use LBGs to teach living in a globalised
world and help self-identify own prejudiced attitudes. The process of forming negative
attitudes towards other players, and then meeting them in raids and forming a relationship
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with them, delivers an empirical experience regarding the inaccuracy of the human natural
tendency to view people with prejudice.

5.4 Limitations
The audience from whom data was collected were exclusively from South-Western Finland.
The authors were themselves active participants in the analysed communities, with presence
in all three Pok�emon GO teams and both Ingress factions. Despite the birth of “jym” being
natural, some of the authors participated in using, discussing and criticising the word among
the participants. This occurred naturally before data was collected for the current study.
Reportedly some players refused to answer the questionnaire concerning the “jym”-word, as
they had negative feelings towards the word, possibly resulting in a positive bias in favour of
the word in our results. Furthermore, the prominent presence of the authors in both gaming
communities may have influenced consciously or unconsciously the participants’ survey
responses and interview replies. However, as all teams and factions were represented and
surveys were anonymised, we expect this effect to be minimal. The participants in the survey
were self-selected, and the number of interview participants was limited by their willingness
and availability. One additional limitation concerns the fidelity of the collected survey data.
For example, we asked participants to select a discrete age group as opposed to precise age.
This may have resulted in slight reduction of statistical power in identifying age-related
associations and hence, our findings involving age may have missed subtle associations that
would have required an exact age. However, we expect this to have had a minimal effect, as
reasonably justified discrete group representation of continuous data in many cases
adequately represents the original variable in behavioural sciences (Kim and Frisby, 2019).

Our data analysis focused on observing slang word use to identify differences between
player subgroups. While language can be a powerful indicator of social status and group
identity, it entails more than just terminology (Ksiazek andWebster, 2008; Rumsey, 1990). As
the study was limited geographically and linguistically to South-Western Finland and the
Finnish language, its interpretability may exhibit characteristics specific for the Finno-Ugric
language tree and the Finnish culture. While “jym” was accepted by some subgroups and
rejected by others, the interviews revealed several reasons for this, one of which was its use
with improper Finnish grammar. This hints that there are language specific complex nuances
in communication and calls for more detailed analysis of phrasing, grammar and even tone to
uncover social identities of players using the linguistic ideology approach (Rumsey, 1990).
Besides written communication, “jym” was used and discussed face-to-face while playing,
and these discussions were not recorded. This limited us from fully exploring the evolution of
the word.

6. Conclusions and future work
We observed the effect of divisive static teams on players’ social behaviour via linguistic data
collected in multiple layers. With this unique empirical study design, we identified trends in
game slang use specific to teams and possibly further inner subgroups inside teams.
A subsequent survey and interviews focusing on a particular word, “jym”, demonstrated
systematically that attitudes towards certain language and slang terms were associated with
the players’ chosen in-game team. These exploratory findings on technology induced
polarisation in the context of LBGs open several future research directions.

With regards to language and slang in LBGs andmultiplayer online games, future studies
should focus on expanding outside the geographical and linguistic boundaries of individual
countries and generalise language evolution in games in a broader context. In the case of
using language as a vessel for identifying group polarisation, other approaches besides
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looking at individual words should be harnessed. For example, our interviews revealed that
proper grammar use played an important role in adapting or discarding novel game related
terminology. Furthermore, because LBGs simultaneously incorporate in-game
communication as well as real world communication in person, future work on language
acquisition, polarisation and LBGs could further explore the complex interplay between these
two dimensions.

As the contact hypothesis (Allport, 1954) suggests meaningful interaction on equal
standing between two opposing groups can lead to diminished prejudice, future research
could complement our findings by focusing on intervention strategies for reducing
polarisation with inter-team cooperative endeavours. Furthermore, social personality and
self-efficacy play a role in group polarisation (Satherley et al., 2020). Thus, exploring
individual traits and their relationship in online gamers and LBGplayers presents a venue for
identifying vulnerable – or resistant – personality types. By better characterising such
individualistic behaviour, future game design may be better equipped to alleviate trigger-like
effects from mechanics or communication mediums that adversely affect certain player
sub-populations. While our work successfully identified interesting patterns in opposing
out-group social strata, further work in this field is warranted, as previous research on, e.g.
Ingress has mainly focused on the benefits of cooperation (Morschheuser et al., 2017; Riar
et al., 2020) rather than negative outcomes.

In summary, the issues and effects presented and discussed above reach far beyond the
scope of LBGs and Finno-Ugric languages. LBGs are merely a single application domain
where technology induced social phenomena arise. Our current work provides a foundation
for future extensions on this research topic by re-vitalising the idea to use language as an
indicator of polarisation (Irvine et al., 2009; Ksiazek and Webster, 2008; Rumsey, 1990). As
technology-mediated social stratification naturally arises in situations beyond LBGs,
increasing our collective understanding of mechanisms driving negative conflict-prone
attitudes has great potential for improving social and individual well-being.
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