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ABSTRACT 
The social nature of multiplayer games provides compelling 
play experiences that are dynamic, unpredictable, and 
satisfying; however, playing digital games with others can 
result in feeling socially excluded. There are several known 
harmful effects of ostracism, including on cognition and the 
interpretation of social information. To investigate the 
effects of social exclusion in the context of a multiplayer 
game, we developed and validated a social exclusion 
paradigm that we embedded in an online game. Called 
Operator Challenge, our paradigm influenced feelings of 
social exclusion and access to hostile cognitions (measured 
through a word-completion task). In addition, the degree of 
experienced belonging predicted player enjoyment, effort, 
and the number of hostile words completed; however, the 
experience measures did not mediate the relationship 
between belonging and access to hostile cognitions. Our 
work facilitates understanding the causes and effects of 
exclusion, which is important for the study of player 
experience in multiplayer games. 
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INTRODUCTION  
People are choosing to spend more of their leisure time and 
money playing digital games than on movies and music 
combined [19]. Multiplayer games are particularly popular 
(e.g., League of Legends has 67 million active players 
[47]); the majority of gamers play multiplayer games, and 
do so at least weekly [22]. Although the social nature of 
multiplayer games provides compelling play, there is also 

the risk of social exclusion as a result of playing with 
others. Being excluded can happen explicitly, for example, 
not being picked for the raiding team in Destiny, or getting 
kicked out of a clan in World of Warcraft. But being 
excluded can also happen less explicitly during fluid play – 
for example, if your teammates do not wait before starting a 
fight in League of Legends. And the subtlest forms of social 
exclusion in online play may not even be intentional, for 
example, if a player in Call of Duty always asks a different 
player to cover him when he engages the enemy. Whether 
or not social exclusion is explicit or even intentional does 
not change that it can make an excluded player feel as if 
they do not belong.  

Although not studied in the context of social play, research 
has identified several harmful implications of experiencing 
social exclusion, including decrements in intelligent 
thoughts [3], impairments of executive functioning [4], an 
increased tendency to interpret ambiguous situations in a 
threatening way, and increases in the inclination to perceive 
neutral information in a hostile manner [17], facilitating 
access to hostile cognitions. In the context of social play, 
these observed cognitive effects could translate into 
impaired in-game performance (affecting a player’s feelings 
of their own competence), whereas the observed effects on 
interpretation could cause players to assume that their 
teammates are treating them with hostility (affecting a 
player’s feelings of being connected to others). Previous 
research has shown that feeling competent and connected to 
other players are fundamental components of positive play 
experiences [7,42,49], thus it is likely that feeling excluded 
during social play will negatively affect play experience.  

However, it is also possible that the known effects of social 
exclusion do not translate into the context of online 
multiplayer games. For example, players may not be as 
susceptible to feeling excluded in the first place because the 
game context changes how the social self is threatened. Or 
perhaps ostracism experienced in games does not translate 
into hostile cognitions because of the different expectations 
players have in the game world (i.e., the magic circle in 
which there are special rules and boundaries) or because the 
enjoyment of games buffers players from the effects of 
social exclusion. Even if players experience feelings of 
social exclusion, these may not result in increased access to 
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hostile cognitions, as we do not know the role that game 
experience plays in facilitating or hindering this translation.  

In this paper, our goals are: to induce feelings of social 
exclusion in an experimental paradigm that simulates an 
online game, to understand how the experienced feelings of 
exclusion affect play experience, and to model how feelings 
of exclusion translate into behaviour – specifically how 
exclusion facilitates access to hostile cognitions. To 
investigate these relationships, we first created a 
multiplayer game-based social exclusion paradigm – called 
Operator Challenge – that allowed us to induce either social 
exclusion or inclusion in the context of an online social 
game. We evaluated the efficacy of our paradigm by asking 
three research questions: 

RQ1: Does Operator Challenge induce social exclusion? 
RQ2: Does being excluded change affective state? 
RQ3: Does being excluded translate into hostile cognitions? 

Our results show that being excluded in Operator Challenge 
increased feelings of social exclusion and access to hostile 
cognitions (as measured by a word completion task), but 
did not change experienced affect.  

To then test the effects of social exclusion on players and 
their play experience in an online context, we conducted a 
second study in which we excluded all participants. We 
evaluated how feelings of belonging influence player 
motivation (i.e., enjoyment, effort, and tension), and hostile 
cognition by answering three additional research questions 
using mediated regressions: 

RQ4: Do feelings of belonging predict the availability of 
hostile cognitions? 
RQ5: Do feelings of belonging affect player motivation?  
RQ6: Does player motivation mediate the relationship 
between feelings of belonging and hostile cognitions? 

Our results show that lower feelings of belonging are 
associated with increased access to hostile cognitions and 
reduced player motivation in terms of enjoyment and effort; 
however, we also show that the relationship between 
feelings of belonging and hostile cognitions is not mediated 
by enjoyment, effort, or tension.  

Operator Challenge allowed us to systematically explore 
the effects of social exclusion in the context of an online 
multiplayer game, which can contribute to understanding 
how positive and negative social play experiences are 
formed by the complex relationships between players and 
the game and between the players themselves. We discuss 
how manipulating social exclusion in an online game 
environment can help us answer the questions of what 
makes people resilient to the effects of social exclusion in 
games, how we can mitigate hostile behaviour through 
game design, or what interface solutions in multiplayer 
games reduce contempt, toxicity, and exclusion, and instead 
foster support and inclusion – ultimately resulting in 
compelling and enjoyable online social play.  

RELATED WORK  
In this section, we explain theories of player experience, we 
present the roots and effects of social exclusion, and we 
describe the role of player aggression in online play 
environments. 

Understanding Player Experience 
Understanding player experience is a challenging endeavor. 
People are complex, and so are our experiences – what we 
bring into a game as traits (e.g., our personality) and states 
(e.g., do we feel stressed out or relaxed) affects how we 
experience gameplay [7]. In addition, games are complex 
systems – the mechanics, dynamics, and aesthetics work 
together to create multifaceted experiences [29]. Most 
importantly, how games are experienced is an interaction 
between the complexities of both the games and the people 
who play them [43, 45, 8]. 

Several theories have explained aspects of the play 
experience. For example, Flow theory asks how the balance 
between skill and difficulty affects experience [53]; 
whereas theories of immersion ask under which conditions 
we feel engrossed in the experience [13]. Other theories 
situate our understanding of play behaviour in the context 
of general human behaviour. Mood management theory, for 
example, is concerned with the question of how we use 
media in general [64], and games specifically, to self-
regulate our arousal and affective states [46]. Another 
overarching theory is self-determination theory [48], which 
helps explain why people play, using a well-grounded 
theoretical framework. Used to explain player experience, 
self-determination theory suggests that when our need for 
perceived competence (i.e., demonstrating mastery over 
challenges), autonomy (i.e., doing so under their own 
volition), and relatedness (i.e., doing so while feeling 
connected to others) are satisfied, we will be intrinsically 
motivated to perform an activity – that is, we will 
experience enjoyment and invest effort in the activity [49]. 

Player experience is affected by myriad factors, including 
who we are (e.g., [8]), how we feel at the time of play (e.g., 
[45]), and whether or not our basic psychological needs 
[25] are being satisfied in life (e.g., [43]). In this study, we 
explore whether social exclusion during play has negative 
effects on player experience. 

Social Exclusion  
Social exclusion is a behaviour pattern common to animals 
and people. On one hand, it is highly functional from an 
evolutionary perspective; for example, it enhances group 
cohesion to ostracize those who disobey social norms. On 
the other hand, being rejected might have fatal 
consequences, being a death penalty for many social 
animals [27]. Since the early 1990s, a large body of 
literature arose answering questions regarding reactions and 
coping of individuals towards the severe threat of social 
rejection. A widely accepted model was posited by 
Williams in 2007 [60]. In this temporal need-threat model, 
Williams states that directly following an encounter with 
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social exclusion, people feel threatened in four fundamental 
needs: self-esteem, belonging, control, and meaningful 
existence. This process is triggered by social pain [20], and 
is executed on a reflexive level. After the detection of the 
threat, people direct their attention toward the threat in 
order to fortify those needs. As outlined in next section, the 
effects of exclusion and the defensive strategies employed 
by people can vary greatly [3,4,17] depending on the needs 
that are threatened and differences in how people appraise 
the situation. Williams also suggests that if these attempts 
to cope fail, and social exclusion persists, people eventually 
resign and drift towards alienation and depression. 

Effects of Social Exclusion on Cognition 
Research in the laboratory has identified several harmful 
implications of experiencing social exclusion, including 
decrements in intelligent thoughts as assessed by general 
intelligence tests and analytical problem solving [3]. In 
addition, social exclusion has been shown to result in 
impairments of executive functioning, assessed using 
dichotic listening tasks [4]. This same study also showed 
impairments in self-regulation, measured through 
behavioural methods (e.g., counting the number of cookies 
eaten or the time spent before giving up on an unsolvable 
task). In the context of multiplayer games, cognitive 
impairments could result in reduced in-game performance, 
whereas reduced self-regulation has implications on how 
players interact with the game and with other players.   

Effects of Social Exclusion on Social Behaviour 
Social exclusion can also be viewed as the cause of a broad 
range of behavioural effects. For example, if the needs for 
belonging or self-esteem are threatened, social memory 
improves [24] and attention for socially relevant cues 
increases [41]. On the other hand, in order to regain control, 
the excluded individuals might interpret ambiguous and 
neutral stimuli in a more threatening way [17], act more 
aggressively [36] and less pro-socially [55]. Furthermore, 
Williams [61] describes long-term effects like alienation, 
depression, helplessness, and worthlessness.  

Paradigms of Inducing Social Exclusion 
To investigate the consequences of social ostracism, several 
manipulations have been conducted in face-to-face (e.g., 
life alone-paradigm [4]) or electronically-mediated (e.g. 
Cyberball [59]) contexts; for a review see [61]. Effects 
induced by those paradigms have been replicated reliably. 
However, Kassner et al. [30] note that virtual procedures 
offer less realism than modern computer-mediated 
communication environments. Ostracism paradigms do not 
take advantage of recent developments in computer-
mediated communication [62]. Addressing those issues by 
adding contemporary design elements to older social 
exclusion paradigms [30] or by creating an ostracism 
manipulation with the appearance of a social network with 
personalized profiles [62] has improved the performance of 
online social exclusion paradigms.  

Prior work has shown that social exclusion (manipulated, 
for example by asking participants a series of questions and 
then predicting that they would have a lonely future [17]) 
facilitates access to hostile cognitions. In addition, this 
hostile cognitive bias that results from social exclusion has 
been shown to facilitate aggressive behaviour [17]. The 
feelings of exclusion prime access to hostile thoughts, 
which are then exhibited in behaviours. In the context of 
online play, this implies that social exclusion could result in 
players misinterpreting neutral comments as threatening or 
hostile, and could potentially lead to people acting 
aggressively towards others in the game.  

Aggression in Play  
Hostile behaviour in games can be exhibited verbally (e.g., 
insults) or behaviourally (e.g., stealing a teammate’s kill in 
League of Legends). Hostile behaviour can also be 
exhibited by ostracising teammates when they make a 
mistake [23], causing them to also feel excluded, and 
feeding the cycle of rejection, hostility, and aggression. 
These types of hostile actions in games can contribute to a 
culture of toxicity [9], which is bad for the social quality of 
multiplayer games and for the companies who develop and 
host multiplayers games. Toxicity drives away new players 
and makes players more likely to quit, which together 
translates into fewer players, less market share, and lower 
revenues [50]. As such, companies are actively trying to 
reduce or eliminate toxicity in their games [34].  

Player Experience and Aggression 
Few studies have focused on the role that player experience 
plays in anti-social behaviour. A series of seven studies by 
Przybylski et al. [42], led the authors to conclude that 
competence-impeding play is a cause of higher levels of 
aggressive feelings as well as easier access to aggressive 
thoughts and a greater likelihood to show aggressive 
behaviour in players. Chen, Duh, and Ng [14] showed that 
griefers – i.e., players who aim to decrease other players’ 
enjoyment in a game – are not affected by immersion when 
the game itself enables grief play, for example, by 
supporting anonymity. Together, the results suggest that 
interface options and player experience can facilitate 
aggressive behaviour. 

The recent interest around violence in video games and how 
it translates into behaviour has received attention from 
scientists, the media, and the public, and has sparked a 
lively debate between researchers. For example, Bastian et 
al. [6] showed that playing violent games, such as Mortal 
Kombat (Midway Games, 1992), leads to a reduced 
perception of one’s humanity as well as the humanity of 
one’s opponent. This suggests that players might not think 
of the targets of their aggressive behaviour as people, but 
more as targets. On the other hand, findings by Cole and 
Griffiths [15] indicate the importance of online social 
interactions for the enjoyment of playing games, showing 
that these interactions are quite meaningful for the players. 
Previous studies have shown that online environments can 
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lead to more self-disclosure in individuals [52]. In 
particular, the lack of eye contact in online contexts can 
lead to negative effects of online disinhibition [33], which 
could contribute to aggressive behaviours.  

While some of these findings might explain why the 
prevalence of aggressive behaviour is higher in online 
contexts, little is known about the reasons why some 
players show aggressive behaviour and others don’t, in 
which contexts aggression is most likely to occur, and what 
can be done to minimize it. Some risk factors that have 
been identified are low character attachment, suspending a 
disbelief of the game environment, denying responsibility 
for actions in the virtual space, and demographic factors 
such as being a young male gamer [11].  

The literature on how social exclusion can facilitate hostile 
thoughts and behaviours (e.g., [17],) suggests that in 
multiplayer games, social exclusion may contribute to 
player aggression; however, this relationship is just 
speculative – the harmful effects of exclusion have not been 
systematically explored in the context of social play 
experiences. Our goal in this paper is to understand the 
effects of social exclusion on experience and behaviour in 
the context of multiplayer games. 

METHODS 
Two separate studies were conducted; Study One was 
designed to test the validity of Operator Challenge, using 
measures that are known to be affected by social exclusion. 
Study Two was designed to investigate the effects of social 
exclusion on experience and behaviour. Both studies were 
conducted using the online crowdsourcing platform 
Amazon Mechanical Turk (MTurk). MTurk has been used 
in online experiments before [31], and has been shown to 
provide reliable data quality [35].  

Instruments 
We used standardized scales to assess social exclusion, 
need satisfaction, intrinsic motivation and the interpretation 
of ambiguous words. Participant responses were measured 
using a 5-pt Likert-scale. 

Social Exclusion 
Social exclusion was measured using the social exclusion 
questionnaire (SXQ) as used by [57], including the four 
scales: self-esteem, e.g., “I feel good about myself”; 
meaningful existence, e.g., “I feel meaningless”; control, 
e.g., “I feel powerful”; feeling of belonging, e.g., “I feel 
rejected”; and positive and negative affect. SXQ has been 
used to measure the effects of social exclusion before [58, 
60, 61].  

Player Experience 
Intrinsic Motivation was measured using the Intrinsic 
Motivation Inventory (IMI, [37]). The IMI measures the 
constructs interest-enjoyment, e.g. “I enjoyed this game 
very much.”, effort-importance, e.g., “I put a lot of effort 
into this game.”, and tension-pressure, e.g., “I felt tense 

while playing this game. The IMI has been used in games 
research before (e.g., [7,49]). 

Positive and Negative Affect was measured using the 
Positive Affect Negative Affect Scale (PANAS, [56]). 
Participants are instructed to indicate how they feel by 
rating agreement with a list of adjectives, e.g., “hostile” or 
“excited”. PANAS has been used to evaluate games before 
(e.g., [8,12,49]). 

Hostility 
Interpretation of Ambiguous Words was measured using 
the hostile word completion task for aggression (WCT, [1]). 
The WCT presents words with missing letters to 
participants, and asks them to fill in the blank; e.g., sl_p, 
interpretable as slip (neutral) or slap (aggressive). To 
evaluate the prevalence of aggressive thoughts in a player, 
the sum of aggressive words was calculated. The WCT has 
been used before to evaluate aggressive thoughts after 
exposure to video games [2], or other media [1].  

Operator Challenge 
To manipulate social exclusion in the context of an online 
game, we created Operator Challenge, a math based social 
exclusion paradigm. Operator Challenge was built using 
HTML5 and JavaScript.  

Players begin the game by creating a player profile. 
Inspired by the questions asked on the dating site Ok Cupid 
[39], participants answered both standard demographic 
questions (including sex, name, nickname, age) as well as 
personal queries (including favourite colour, sexual 
orientation, whether they were a smoker and drinker, 
religion, diet, body type, whether they liked dogs, whether 
they liked cats, and the first thing people notice about 
them). They were also asked to choose their avatar from a 
selection of 16 animal icons1 (see Figure 1). The profile 
creation was included to induce a sense in players of being 
invested in and represented in the digital game; profile 
creation has been used before in online social exclusion 
paradigms based on interaction over social media [62]. 

The player was then directed to a tutorial in which their 
abbreviated profile was displayed along with the game 
board. The profile included their avatar on a background of 
their favourite colour, and their name, nickname, age, 
gender, diet, religion, sexual orientation, and smoking 
status. Instructions about the mechanics of playing the 
game were provided in a series of short statements that the 
player could read and click a “next” button when ready.  

Following the tutorial, the player was informed that they 
would be placed on a team with two other players. 
Although players were led to believe that these were two 
other human players, they were in fact computer-controlled 
characters. The other two players had innocuous profiles 
that were standardized across all participants (see Figure 3).  

                                                           
1 http://www.how-to-draw-funny-cartoons.com/royalty-free-animals.html 
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Figure 6. Beta-values for the relationship between Feeling of Belonging (X) and Hostile Word Count (Y) mediated by intrinsic 
motivation: enjoyment (M1), effort (M2), and tension (M3). *p<.05; **p<.01. 

RQ5. Do feelings of belonging predict play experience? 
To answer this question, we investigated the relationship 
between feelings of belonging and intrinsic motivation 
factors, i.e., enjoyment, effort, and tension (X→M). The 
individual effects show that feelings of belonging are 
associated with increased enjoyment (β=.50, p<.00, 
R2=.11), and increased effort (β=.35, p<.01, R2=.07), but 
not tension (β=-.33, p=.07, R2=.03). These results show that 
player enjoyment and invested effort are both positively 
associated with feelings of belonging  

RQ6. Is play experience mediating the relationship between 
feelings of belonging and hostile cognitions? 
To answer this question, we investigated the full mediation 
model (X→M→Y) of feelings of belonging on hostile word 
completion mediated by the intrinsic motivation variables 
of enjoyment, effort, and tension. The results show that 
although the association of feeling of belonging on hostile 
word completion is improved by including experience 
measures in the model (β=-.80, p<.05, R2=.07), neither 
enjoyment (β=-.29, p>.05), nor effort (β=-.16, p>.05), nor 
tension (β=-.14, p>.05) are associated with hostile word 
completion or mediate the relationship between feelings of 
belonging and hostile word completion, i.e., the direct 
effect between feelings of belonging and hostile word 
completion stays significant (β=-.80, p<.05). This suggests 
that feeling excluded is directly associated with access to 
hostile cognitions, and that this relationship is not mediated 
by the observed differences in intrinsic motivation factors 
as a result of social exclusion.  

Summary of Results 
First, our results indicate that feelings of belonging are 
associated with hostile cognition directly. Second, increased 
feelings of belonging are associated with increased 
enjoyment and invested effort. Third, we show that 
although increased feelings of belonging are associated with 
both increased hostile word completion and increased 
intrinsic motivation, intrinsic motivation is not significantly 
associated with hostile word completion. Even more 

importantly, intrinsic motivation does not mediate the 
relationship between feelings of belonging and hostile word 
completion. Feeling excluded is directly associated with the 
availability of hostile cognitions and influences play 
experience and access to hostile cognitions independently. 

DISCUSSION  
The social aspect of multiplayer games creates compelling 
play experiences; however, players are also at risk of being 
socially excluded from the actions of their teammates and 
opponents. Previous research has shown that social 
exclusion decreases our feeling of belonging and increases 
hostile cognitions, which translated into aggressive 
behaviour [17]. We created a social exclusion paradigm that 
successfully induced ostracism in the context of multiplayer 
games, which facilitated access to hostile cognitions. Our 
results showed that the degree of feeling excluded was 
associated with increased hostile cognitions and impaired 
play experience. Our results also showed that as a result of 
social exclusion, hostile cognitions increased regardless of 
whether or not players enjoyed the game.  

Our results are relevant to current research on social 
exclusion in video games; specifically, these results 
contribute to the discussion around social exclusion as a 
trigger of aggression in multiplayer gaming. In a context 
where multiplayer games have become ubiquitous, social 
exclusion not only has emotional consequences, but also an 
economic impact. Our results show how when players are 
ostracized, their experience is negatively impacted, and 
they experienced less game enjoyment and were not as 
willing to invest effort into play. This reduced motivation to 
play may translate into fewer players returning to the game, 
affecting revenues for the company. Our results also 
suggest that the social exclusion seen in multiplayer online 
games can lead to hostility (which can lead to aggression), 
resulting in further ostracism of another player. This 
positive feedback loop of exclusion-hostility-aggression can 
escalate in multiplayer games, creating negative 
environments that are not fun for anyone.  
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In this section, we discuss the implications of our results, 
present the importance of an effective paradigm that works 
well in the online context, and discuss future directions to 
mitigate the negative effects of social exclusion. 

Application to Online Multiplayer Games 
The effects of social exclusion go beyond the hostile 
interpretation of ambiguous words. Previous work has shown 
that after being excluded, people have reduced executive 
functioning [4] and decrements in intelligent thoughts [3]. 
The lack of inhibition control, self-regulation, or poor 
decision-making could lead to poor performance and 
mistakes made in the game. Although perhaps not a problem 
in and of itself, mistakes and poor decision making in a team-
based game can also lead to aggression. For example, nearly 
half (48%) of the reported toxic behaviour in a study of 
League of Legends (LoL, Riot Games, 2009) [23] started 
with a team member making a mistake that resulted in 
another player dying in the game. Mistakes and aggression 
can facilitate toxic play environments, which are a big issue 
in the context of modern multiplayer interaction.  

Toxicity in Games 
Toxicity has become a common occurrence in online 
contexts. A study by Ballard and Welch showed that 52% of 
massively multiplayer online role playing game (MMORPG) 
players reported that they had been cyber-victimized before 
and 35% admitted to perpetrating cyberbullying themselves 
[5]. When playing an online video game, it is likely that toxic 
behaviour will be encountered. There are many ways for a 
player to negatively influence the gaming experience of 
others in multiplayer online games, including, for example, 
griefing and trolling, as well as insulting or harassing 
enemies or allies. The question of why people behave in 
toxic ways toward others online has garnered recent interest. 
Players of League of Legends stated that in around 26% of 
the games, where toxic behaviour occurred, the identified 
reason was a lack of teamwork [23]. Most cases of toxicity in 
this study (48%), however, started with a teammate making a 
mistake that resulted in in-game death.  

As such, many companies are actively trying to reduce or 
eliminate toxicity and negative behaviour in their games [34]. 
As the Lead Game Designer of Social Systems in League of 
Legends, Jeffrey Lin argues that in competitive multiplayer 
games, social interaction determines if a player continues to 
play or quits. [34]. The Riot Games research team found that 
players who experience in-game toxicity are up to 320% 
more likely to quit playing the game [34]. This is consistent 
with a study by Shores et al. [50] stating that toxic players in 
League of Legends drive away new players. Toxic behaviour 
in online games has implications not only for user 
experience, but for the financial bottom line of the companies 
who produce and host online play. 

The Importance of Experimentally Inducing Exclusion in 
an Online Multiplayer Game Context 
To avoid the negative experience that results from social 
exclusion in online games, we need to ask how social 

exclusion unfolds in online play and what effects it has on 
players. The available toolsets to answer these questions are 
mostly analytic (mining the logged data, e.g., skill-based 
spatio-temporal differences, [18]) or ethnographic (engaging 
as a researcher in the online game, e.g., investigating 
collaboration in World of Warcraft [38]). These methods 
have the benefit of providing access to the in situ experience 
of players, which gives ecological validity to the work; 
however, they also have several drawbacks. Analytic 
approaches are only available to those with access to the 
dataset, and although many companies release access to their 
game data (e.g., Riot Games API 
[https://developer.riotgames.com/]), they generally remove 
access to metrics that relate to toxicity in order to protect 
their brand. Ethnographic approaches are time and labour 
intensive and limit exposure to a very small subset of the 
game activity. Finally, when modeling player experience and 
behaviour, it is important that we elicit genuine responses 
from our participants, which can be difficult to achieve in a 
laboratory; however, using in situ methods alone can hinder 
the accuracy of the resulting models due to a lack of 
experimental control.  

Current methods of inducing social exclusion experimentally 
are not situated in the context of multiplayer games. The life 
alone paradigm [4] suggests to participants that they will 
spend their life alone, based on their answers to a series of 
personality questions; the get acquainted paradigm has 
participants meet a confederate, who then refuses to work 
with them on future tasks [41]. The closest paradigm to the 
context of online multiplayer games is the Cyberball 
paradigm. In Cyberball, players are told that they are doing 
an experiment on mental visualization and are asked to 
visualize the context, the appearance, and personality of other 
participants while they pass a virtual ball to each other; 
excluded participants are not passed the ball. Cyberball has 
been very successfully used in many studies on the effects of 
social exclusion (see [61]); however, equating Cyberball to a 
multiplayer online game is not reasonable.  

Studying human behaviour requires a balance between the 
experimental control needed to manipulate, measure, and 
model behaviour, and the realism needed to replicate the 
situations that the experiment is trying to investigate. This 
experimental control-mundane realism tradeoff requires 
researchers to decide how to tradeoff the precise 
manipulation of independent variables with the ecological 
validity of working in situ [10]. Researchers studying social 
exclusion have the difficult task of making experiment 
participants actually feel social ostracism through 
manipulation and deception. In our case, we have the added 
layer of difficulty of working in the context of digital games. 
One of the defining characteristics of digital game play is that 
players are engaging under their own volition [49], which is 
very much at odds with the idea that the situation can be 
experimentally controlled (i.e., participants are required to be 
there). Researchers have struggled with how to promote 
realistic game play in the context of experimental control 
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[12]. In our case, studying social exclusion in the context of 
games requires consideration of the validity of excluding 
participants and also doing so in the context of playing a 
game. 

Because of its success to induce social exclusion, we based 
aspects of Operator Challenge on Cyberball, but built up a 
more game-like environment, mechanic, and context to 
establish a better link into the effects of social exclusion in 
online multiplayer games and to create a paradigm that better 
balances realism with experimental control. Although we 
provide a paradigm that works towards this balance, equating 
Operator Challenge with a complex and immersive online 
multiplayer game, such as League of Legends, or Destiny is 
also not reasonable. Future research needs to translate the 
findings from using Operator Challenge into these 
ecologically-valid contexts. Although we can only speculate, 
we assume that our findings will translate. In a commercial 
game (e.g., League of Legends, Destiny), players are 
intrinsically motivated to play. Players wish to invest effort 
and they care about how they are perceived by the other 
players on and off their team. In Operator Challenge, the 
participants were MTurk workers who were there to 
complete a task and get paid. Their motivation was different 
and their concern about how they were perceived by the other 
players in this ephemeral situation was also likely different. 
The effects of social exclusion on players should be even 
stronger when the participants are more intrinsically invested 
in the experience, and we plan to investigate this in future 
work. 

Limitations and Future Work 
Although our work demonstrates a number of important 
contributions, there are several limitations that we will 
address through future work.  

First, as previously discussed, we performed our study on 
Amazon’s Mechanical Turk platform, with people engaged 
in completing a task for money, not with players interested in 
gaming under their own volition. In future work, we will 
extend our approach to determine whether the results transfer 
to more realistic gameplay environments.  

Second, the link between access to hostile cognitions as a 
result of social exclusion and aggressive behaviour has 
already been made outside of the context of online social 
game play [17]. We assume that this link will stay intact in 
the context of online game play; however, future work will 
consider demonstrating this explicitly.  

Third, we discussed that the effects of social exclusion go 
beyond access to hostile cognitions. There are several 
harmful cognitive effects that result from being excluded that 
could be relevant to research in the context of online game 
play. We will investigate whether or not these results also 
transfer into the Operator Challenge paradigm.  

Finally, although the effects of social exclusion are often 
negative, there are several positive outcomes that result from 
the type of social ostracism that we manipulated in our study. 

For example, social exclusion has been shown to improve 
social memory [24] and attention to socially-relevant cues 
[41]. Leveraging the social benefits of ostracism in 
multiplayer game design presents an interesting challenge 
that we will explore in future work.  

CONCLUSIONS 
Multiplayer games draw a large number of players, who are 
motivated by the compelling gameplay and interesting 
dynamics that emerge from the uncertainty of playing with 
other people. Playing as part of a team against another team 
brings in aspects of both cooperation and competition, which 
can be very motivating for players. However, playing with 
other people also has the drawback of potentially being 
subject to negative or hurtful behaviour. In particular, the 
social exclusion that occurs both explicitly and subtly in 
multiplayer online games can increase hostile cognitions, 
resulting in in-game aggression, and ultimately a toxic play 
environment. 

To experimentally investigate the effects of ostracism in 
online multiplayer games, we first created a game-based 
social exclusion paradigm called Operator Challenge that 
produces feelings of exclusion in an online environment. In 
an online study, we showed that social exclusion reduces 
feelings of belonging and that excluded players exhibit more 
hostility than included players as measured by the hostile 
interpretation of ambiguous stimuli. In a second study, we 
show that the degree of feeling excluded predicts drops in 
game enjoyment and invested effort, and increases in tension. 
In addition, the degree of feeling excluded predicts the 
degree of access to hostile cognitions and this relationship is 
not mediated by the measures of experience.  

Research into the causes and effects of social exclusion in 
online games can contribute to solving the problem of 
toxicity in multiplayer games.  Operator Challenge allowed 
us to systematically explore the effects of social exclusion in 
the context of an online multiplayer game. Manipulating 
social exclusion in an online game environment will help us 
answer the important questions of what makes people 
resilient to the effects of social exclusion in games, how we 
can mitigate hostile behaviour through game design, or what 
interface solutions in multiplayer games reduce contempt and 
exclusion, and instead foster support and inclusion – 
ultimately resulting in compelling and enjoyable online 
multiplayer games.  
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