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ABSTRACT

Digital games have become a social medium. Players are often socially motivated to play games
and actively seek out games that offer social interactions. Early studies on games such as World of
Warcraft demonstrate that players can form meaningful bonds within the game. Catering to this
trend, most game titles now include multiplayer experiences in their gameplay. Despite the
growing popularity of social elements within play, we still have little empirically-founded
guidance on how to effectively design for social experiences. If we want to design for social play,
we have to understand what makes games social. What are the properties of play that are
responsible for facilitating social ties between players? We address this question by synthesizing
the exiting literature on design recommendations for social play into identify overarching
properties of play that we think are the most prolific in literature: cooperation and interdependence.
We perform two experimental studies demonstrating how games facilitate trust between players
and how cooperation and interdependence are crucial properties of social play. Furthermore, we
validate our framework in a field study, investigating the experiences within games that predict in-
game social capital. We demonstrate that interdependence and toxicity are strongly linked to the
social capital our participants experience in their gaming communities. We also illustrate how in-
game social capital is negatively associated with feelings of loneliness and positively associated
with need satisfaction of relatedness outside of the context of play. Overall, our findings emphasize
how strongly the experiences within the game affect the social ties that emerge from play,
suggesting that informed design choices are crucial for the success of social games. This
dissertation also contributes to the ongoing debate about the effects that in-game relationships have
on the player’s mental health—we show a strong positive link between in-game social capital and
markers for psychological well-being. It is easy to disregard in-game relationships, as they are
fundamentally distinct from the in-person ones we think of as natural. Yet we cannot ignore the
emergence of digital games as a social medium. The more we understand the underlying elements

of social play, the better we can design games that bring people closer together.
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1. INTRODUCTION

1.1. Research Question

Why do we play with others? In a pre-digital age, one might argue, people simply needed someone
to play against. A game of Tag or Poker is hardly interesting against an inanimate object, so another
person was required to have a suitable opponent. In the age of computers, consoles and
smartphones, however, games have evolved. All of these platforms provide the opportunity to play
against sophisticated systems with challenging artificial intelligence, making opponents in the form
of other people unnecessary. Yet, multiplayer games are still a phenomenon. In fact, they are
increasingly popular with gamers [53]. A growing body of literature suggests that we do not play
with others simply to have a more interesting opponent, we play with others to interact and to
socialize. Frequent gamers spend an average of 6 hours a week playing with others online and 5
hours a week playing with others in person [53]. People play multiplayer games with friends,
family members, parents, and spouses [53]. More than half of the most frequent gamers report that
they play video games to help them make social connections [53]. Research on the motivations that
drive players to engage in play support these reports. Exploratory factor analysis of different player
motivations indicate sociability to be a core component of player motivation [67]. Self-
determination theory has been successfully applied to game user research, indicating that feelings
of relatedness within the game are a relevant part of player experience [167]. The desire to socially
interact has been shown to be the biggest predictor for how much players engage in first person
shooters online [91] and in gaming conventions [90]. Interviews with Counter Strike and World of
Warcraft players support this claim, suggesting that online gaming is foremost motivated by social
reasons that provide gamers with a possibility of cooperation and communication [59]. It is
becoming increasingly evident that players regard games as a social medium and wish to interact

socially with other players through play.

What we know based on previous research is that games are indeed able to provide these social
experiences, satisfying the social needs of players. For example, some World of Warcraft players
successfully use the game to as a platform to maintain preexisting relationships, form new ones,
and even find romantic partners [141,198,200]. Communities that form in games have been

described as social hubs similar to bars or cafes [181], and experimental studies have suggested

1



that games can be used as viable tools for team building [111,117,174]. These findings suggest
variation in the depth of these relationships [200]. Nonetheless, in specific conditions, games
appear to be able to facilitate social interactions and foster social ties between players. What we

don't know, is what these conditions are.

As players increasingly view games as a social medium, the game industry is responding to these
trends. The number of multiplayer game titles that are being published has steadily been increasing
[120]. Games that were originally designed as single player games (e.g. The Last of us) have had
multiplayer modes ‘attached’ to appeal to players’ social needs. Even established franchises that
have traditionally only been single player experiences, such as Battlefield or Assassins Creed, are
now expanding their play modes to add multiplayer possibilities. These strategies appear to work;

of the top 10 best-selling games of 2017, 9 provide multiplayer modes [121].

Catering to the social needs of players by introducing more social play mechanics comes with a set
of challenges. For one, digital games lack many of the social aspects we associate with traditional
co-located play. Children’s games or board games, for example, afford physical proximity, even
close physical contact (e.g., Tag) and face-to-face communication. Game designers are challenged
with finding the social aspects of games that do not require physical or face-to-face interactions.
How do we design social games that do not require physical co-presence? Further, many of the
games explicitly designed to be multiplayer games also struggle with players behaving antisocially
[58,112]. Games such as League of Legends, Dota or Hearthstone are known for ‘toxic’ players
who verbally assault other players [58,112,158]. Simply designing a space that connects people
through play appears to also invite abusive behavior. Designers who wish to create pro-social
environments need guidance on what properties of the game facilitate pro-social dynamics.

To date, the underlying properties of play that are responsible for social ties are still not yet clearly
identified. Game designers who wish to design ‘social games’ have to rely on common sense
solutions and practises that have established themselves through trial and error. What we have is a
rich literature using different game mechanics in a social context. Studies designing games for team
building purposes implement ‘roles’ [135] or try to induce a ‘need for communication’ [52].
However, a systematic approach to identifying and evaluating relevant social experiences within

games is still lacking. In my research | therefore want to address the question:



What are the properties of play that are fostering social ties?

‘Social Closeness’

Throughout this dissertation we are investigating interpersonal relationships as our major
outcome. As we will demonstrate in the coming chapters the language and methods used to
describe and qualify ‘relationships’ is extremely diverse. This diversity will be reflected in
the language we use in this dissertation, as we draw form different fields that use different
constructs to describe different aspects of ‘social closeness’. The general outcome we are
interested in are subjective feelings of social closeness. We would argue that the subjective
feeling of closeness is an appraisal of existing social ties. Throughout this dissertation we will
approach these general constructs with more specific language in an effort to describe social
closeness. For example, manuscript A and B focus on dyadic relationships between two
specific players. In this context we speak of interpersonal trust or social ties. In manuscript
C we investigate communities, therefore our language shifts to words that acknowledge the
group and community aspects of social closeness (e.g. social capitol, social fabric, social
embeddedness). Each of these terms can be seen as a different tool, a different approach, to
describe the general phenomenon of social closeness in games. We are adopting the diversity
of language form the existing literature to acknowledge the complexity of the outcome we are
investigating in this dissertation. However, we are also trying to add structure by using
established and well-defined psychological constructs to operationalize aspects of social

closeness in our research: trust and social capital.

1.2.  Grounding for the Work Presented in this Dissertation

In the following section we will review the body of work on social play by addressing two

questions: Is gaming a social activity? How can we design ‘social games’?

1.2.1. Gaming as a Social Activity?

Social relationships are at the core of human life. Not surprisingly, psychological research has
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focused heavily on how these relationships affect our health and emotional state (e.g.[35,165,168]).

The need to form lasting and caring relationships and the feeling of belonging are fundamental
human needs [9,36]. As such, a lack of social embeddedness has been identified as a serious threat
to well-being [9,176], while meaningful conversations, as well as feeling understood and
appreciated, have been identified as essential predictors for well-being [155]. Most prominently,
the need to relate to others has been identified by Deci and Ryan, who postulate the psychological
need for relatedness as one of the three major basic needs that, ‘if satisfied, conduces towards health
and well-being but, if not satisfied, contributes to pathology and ill-being’ [168]. Subjective
loneliness, arguably the inverse of need satisfaction of relatedness, has been linked to serious
individual and social problems such as alcoholism [136], physical illness [3], and symptoms of
depression [115]. For the purposes of my research, I adopt the term ‘psychological well-being’,
although we focus specifically on the social aspects of psychological well-being. The social aspects
of psychological well-being have also been referred to as ‘social well-being’ in previous research
on general health [103,113] and consequences of online behavior [23]. Social well-being has been
defined as ‘an individual’s appraisal of their social relationships, how others react to them, and
how they interact with social institutions and communities’ [175]. The term social well-being,
however, has also been used in other contexts to refer to socioeconomic markers [34]. To avoid
ambiguity, we therefore use the term ‘psychological well-being’, emphasizing that we focus on the

social aspects of this area.

Whether or not games can enhance or threaten our psychological well-being is currently still under
debate. Given the increasing prevalence of multiplayer digital game play as a leisure activity of
choice, we must consider whether there is potential harm or help to psychological well-being in

displacing offline relationships with online ones that are enacted through game play.

Besides the generally held cultural stereotypes about the ‘antisocial gamers’, there are also some
serious concerns rooted in academic literature that demonstrates the potential harm games can
inflict on players’ psychological well-being. Some studies have suggested that online gaming can
trigger a number of outcomes associated with negative social behavior. A meta-analytic review
suggests that exposure to games is positively associated with heightened levels of aggression and

an aggressive cognition in young adults and children [5]. The same study also found a negative



association with exposure to violent games and prosocial behavior. Others emphasized the dangers
of excessive playing and gaming addictions, which in turn would affect the social life of gamers
[68]. There has also been evidence suggesting that online activity can lead to an erosion of offline
friendships and mental health [80,110].

Within the Human Computer Interaction (HCI) literature, a large body of work has identified the
social potential games hold. With the rise of Massively Multiplayer Online Role Playing Games
(MMORPGsS) such as World of Warcraft, online platforms such as Second Life, and Local Area
Network (LAN) parties, studies have started to investigate the potential social benefits of gaming.
Orleans and Laney [140] broadly investigate computer usage in youth and observe that games
provide an opportunity for ‘rich, emotional exchanges with promises for more interplay.” Overall,
the games the participants played together appeared to facilitate social interactions rather than
facilitate social isolation. Huvila and colleagues [80] investigated interactions in the virtual
environment Second Life and found that socializing was a major motivation for participating in
Second Life. Participants’ inclusion into the Second Life community was fostered by the virtual
environment, which offered many ways of interaction with others in prosocial ways. Players of the
game World of Warcraft (WoW) appear to use the game to maintain existing relationships as well
as form new ones; Willams et al. [198,201] investigated the social dynamics in WoW guilds and
how they facilitate social support. The results indicated that some players use the game as a
platform to maintain preexisting relationships while others use it to actively seek out new
relationships. The authors also observes variance in how seriously player take the relationships
formed in games with some thinking about them as mere acquaintances and other cherishing them
as their close friends [198,201]. Similarly, Cole and Griffith [27] demonstrate with a data set of
just under a thousand WoW players that many of them have formed relationships that are important
to them, provide social support, and even spark romantic interest [141]. In an ethnographic study,
Nardi and Harris [132] demonstrate that WoW players undergo a large variety of different social
interactions all contributing to the social fabric of the gaming community. WoW [180] as well as
Star Wars Galaxies [48], and MMORPG’s in general, can be compared to ‘third places’ [180] —a
concept stemming from the urban sociologist Ray Oldenburg [138]. ‘Third places’ are — in contrast
to the home (‘first place’) and the workplace (‘second place’) — social environments such as cafes,
bars clubs, parks, public libraries, etc. [138,180]. Steinkuehler and Williams [180], as well as
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Duchenaut and colleagues [48], go through the different characteristics of third places (eight in
total), and demonstrate how MMORPG’s can be considered social hubs. They further combine the
third place framework with Putnam’s [150] concept of social capital (explained below) and argue
that third places are facilitators of social capital [180]. They do, however, argue that MMORPG’s
are far more likely to generate bridging social capital than bonding capital [180]. Additionally, they
argue that MMORPG’s can lose the attributes that make them third places, as pressure to perform
well rises throughout the game [180]. Interestingly, longitudinal analysis of player logs indicated
that grouped play increases and play becomes more social as players progress through the game
[49], contradicting these notions. Frostling and Henningson [60] interviewed twenty-three online
gamers in an attempt to identify general motivations for gameplay and found that gamers are,
among other things, predominantly motivated by sociality, cooperation and communication.
Similarly, visitors of gaming conventions for co-located local area network (LAN) play also report

that social interaction was their major motivation for coming to these kinds of conventions [89].

Are games suited to be a social medium? Can relationships in games satisfy our need to relate to
others? The existing literature dealing with these questions is quite heterogeneous. Gaming
certainly has been associated with behaviours that could threaten psychological well-being such as
aggression [5] and addiction [68]. On the other hand, gaming has also been shown to be strongly
socially motivated [59,80,89,92,140], demonstrating the desire on the users’ side for games to be
social platforms. There also appears to be enough literature on social capital in games to support
the claim that for those who seek out social ties, games allow users to form close communities and
friendships [27,108,180,198,201] and even romantic relationships [27,141]. It appears that not all
players pursue these goals, and for many players, in-game ties are merely acquaintances similar to
work colleagues [201]. For those who see games as a social platform, however, the answer is ‘yes’;
gaming can be a social activity. Given socially motivated players, we can assume that games can

facilitate social ties. The next interesting question is ‘how?’, the answer to which is especially



relevant to game designers who wish to address the social needs of players.

Social Capital Framework

Research on social ties in online contexts often utilizes the framework of social capital (e.g.,
[150,180,187,199]), more specifically the differentiation of two kinds of relationships:
bridging ties and bonding ties. Based on Trepte, for example, social capital within games is
associated with offline social support [187]. As already mentioned, the characteristics of third
places games can have also been linked to social capital [180]. Based on Putnam [150],
‘bridging ties’ are characterized by tentative relationships that may lack depth but make up
for it in breadth. Bridging social capital provides little emotional or social support. However,
it can broaden the social horizon of the holder as it exposes one to different world views,
opinions and resources [150,199]. In contrast, ‘bonding ties’ refer to strong relationships in
which people feel emotional and social support. Bonding ties are characterized by
relationships with less diversity but stronger personal connections. They provide strong,
reciprocated, and substantive emotional support [151,199]. As our research aims to
understand the social ties between players, we have to be able to describe and quantify the
quality of those ties. So far, social capital has been the predominant framework to serve that

function.

1.2.2. How can we Design ‘Social Games’?

A body of literature has investigated the use of multiplayer games as an intervention for
teambuilding and ‘jumpstarting’ social ties. These studies implemented very different mechanics
with different goals and have used different terminologies to describe the games they designed. In
the following section we will report the different design recommendations game-based literature
has provided for social play. Some studies focus their design recommendation on the interface
between users and the games, emphasizing the ease of controls [31,111,135] or the physical
embodiment in 3D virtual worlds (e.g.[52,111]). We focus on design recommendations regarding
the interactions between players within the game rather than the interaction between the players
and the interface of the game. Table 1 is a list of the explicitly-mentioned design recommendations

for ‘social play’ in studies that have investigated the effect of games on the relationships between



players.

Authors Design Recommendations

Rocha et al. [160] - ‘Shared goals’

- ‘Synergies between goals’

- ‘Somplementarity’ (specific to roles in the game)
- ‘Synergies between abilities’

- ‘Abilities that can only be used on another player’

- ‘Special rules for players of the same team.’

Zagal et al. [208] - ‘Introduce a tension between group utility and individual utility’
- ‘Allow players to ‘make decisions and take action without the consent of the team’
- ‘Bestow different abilities or responsibilities upon the players’

- ‘Provide a sufficient rationale for cooperation’

Nasir et al. [135] - ‘Balanced individual participation’
- ‘Uniqueness of roles’

“Need for social interaction’

- ‘Use of cooperative patterns’

- ‘Concurrent play’ (as supposed to asynchronous play)

Ellis et al. [52,117] - ‘Cooperation’
- ‘Communication’
- ‘Roles’
Beznosyk et al. [14] - ‘Limited resources’

‘Complementarity’ (roles)

- ‘Interaction with the same object’

- ‘Shared puzzles’

- “Abilities that can be used on other players’

- ‘Shared goals’

Harris et al. [73] - ‘Asymmetry of ability’
- ‘Asymmetry of challenge’

- ‘Asymmetry of information’




- ‘Asymmetry of investment’

- ‘Asymmetry of goal/responsibility’
Table 1.1: Design Recommendation on social play mechanics by authors.

The diversity in the existing literature makes it difficult to derive knowledge about how to design
for social play. Our primary goal in reviewing this literature was therefore to identify the
commonalities between all of these implementations so that we could identify the abstract
overarching patterns that connect the existing approaches. Upon reading the above-mentioned
recommendations, some patterns emerge. An initial synthesis allows us to identify the prominent

themes: Cooperation/Goals, Roles, Unique Abilities, Synergy, Communication/Interaction.

Cooperation/Goal sharing is repeatedly mentioned or implied in every set of design
recommendations. Some explicitly recommend ‘shared goals’ [14,160], while others explicitly
mention cooperation or cooperative patterns [52,135]. ‘Shared puzzles’ describes the process of
solving a challenge together [14]. Some researchers focus cooperation/goal sharing by illustrating
the tension between following similar or opposing goals (e.g., ‘introduce a tension between group

utility and individual utility’ [208], ‘Asymmetry of Goal/Responsibility’ [73]).

The following themes are structurally similar; however, it is important to recognize how they differ

as they can result in different design recommendations.

Roles is the second most frequently mentioned recommendation. ‘Roles’ describe the dynamic of
players taking on different responsibilities within the group. Roles have been explicitly mentioned
by several research teams as a design recommendation [52,135,160]. It is important to note that,
within the literature, ‘roles’ are always confounded with different sets of abilities. The two
mechanics of play are, however, not identical. It is possible for players to assume roles despite
having identical abilities. Many shooter games (e.g., Counter Strike) do not assign specific roles
within a team. However, players will still specialize on specific responsibilities within the group

(e.g., ‘defending strategic locations’, ‘attacking’).

Unique Abilities are special actions a player can perform that other players cannot perform.
Implementing different abilities does not always result in players specializing on specific roles.
Role-playing games, such as Diabolo, implement fundamentally different abilities; for example

some players play as fighters and other as spell casters. Within the game, these different abilities
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do not affect the responsibilities players assume within the team, but merely change aesthetic and
strategic properties of dealing damage to enemies (e.g., while one player swings a sword the other
casts a spell). While ‘roles’ don't always mean ‘different abilities’ and vice versa, current
recommendations still use these terms interchangeably. What we can learn from the literature is

that most authors try to recommend the intersection between roles and different abilities.

Synergies build on the idea of different abilities in many implementations we have seen so far.
Synergies describe abilities that are enhanced by other player’s abilities. We name synergies as a
separate theme because it is often stated separately as a design recommendation. Roles/different
abilities can synergise but do not have to. Diablo is a good example for this disparity. The damage
a fighter and a spell caster deal do not affect each other but only accumulate. Other role playing
games however do implement synergies, where some spells make enemies more prone to attacks

of other player s,for example. The recommendations appear to be confounded but distinct.

Communication/Interaction was also mentioned as a design recommendation [14,52,135],
although it has been described more as a design goal. Authors stress the importance to induce a
need to communicate [52] and to socially interact [135], but do not have specific recommendations
on how do to so other than the already mentioned themes. A specific recommendation that can be
derived, however, is the explicit need for communication channels so that sufficient interaction can

occur.

While ‘Cooperation/Goal sharing’ appears to be an independent theme, the other themes appear to
be deeply confounded. Roles, abilities, synergies and a need for communication are all valuable
recommendations. However, each recommendation in itself does not appear to be enough. Roles
can be implemented in ways that do not require any interactions between players. The same can
be said about unique abilities or synergies alone. The core of these design recommendations
appears to lie within the intersection of all four themes. What latent variable are all four
recommendations describing? In this review of design recommendations, we further synthesize the
very similar mechanics Roles, Unique Abilities, Synergies and Communication/interaction into a
more abstract theme: Interdependence. Interdependence is a way of describing a task. The construct
originates from work and organizational psychology describing the degree to which people depend

on one another to perform a task. How interdependence applies to the literature on social play is
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further described below.

Based on our review of the literature on collaborative game mechanics and their potential to
facilitate social bonds, we identified two overarching mechanics [39]: cooperation and
interdependence. In the next sections, we summarize literature on social play through the lens of

these two design factors. These sections largely stem from the later presented Manuscript B [39].
1.2.2.1.  Cooperation

The most prevalent idea in the literature on collaborative play is the notion of players working
towards the same goal. This stands in contrast to competitive play in which players have separate
or in its most extreme, opposing goals. Rocha et al. [160] identify “shared goals” and “synergy
between goals™ as essential design pattern in collaborative play. The “synergy between goals”
pattern acknowledges that collaboration does not necessarily mean complete cooperation. It is
possible for players to simultaneously pursue individual goals (leveling up one’s own character)
and group goals (making sure the group wins). Zagal et al. [208] describe this phenomenon as the
tension between ‘individual utility’ and ‘group utility’. Another way of thinking about cooperation
is by examining conflict. Definitions of ‘games’, as well as design guidelines, emphasize the
importance of conflict [61,170]. Competitive and cooperative games differ in where conflict
originates. Competitive games pitch players against each other and the conflict lies between the
players. In cooperative games, players team up to overcome obstacles and challenges (e.g., limited
time or resources) and the conflict originates between the players and the system or other groups.
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Social Identity

The argument that working towards the same goal will facilitate social bonds has so far only
been justified by Social Identity Theory (e.g., [52]), which argues that a large part of a
person’s self-concept is based on group membership [1,2,182]. As an individual can
potentially identify with many different groups, an important concept within Social Identity
Theory is group saliency [88]. When a group membership is more salient to the individual,
they will likely identify more strongly with that group. Findings suggest that group saliency
can be induced by a minimal set of identifiers—even randomly assigning people to a group
can elicit group identification, provided the individual is made aware of its group membership
[88]. A game that pits the players together against another team or the system could therefore
already be enough to create a sense of group membership reinforced by conflict, i.e., ‘us vs.
them’. Greater identification with a group has been linked to greater trust and cohesion among
group members [1,2], greater individual contribution to the goals of the group [1,2], and

increased group productivity [88].

The virtue of cooperation in the context of facilitating social bonds seems obvious and a matter of
common sense and is often inexplicitly included in design frameworks [12,95]. It is therefore not
surprising that every study we reviewed faithfully assumes cooperation to be the superior mechanic
for facilitating social bonds. Seif EI-Nasr et al. [174] investigated cooperative games like Little Big
Planet or Rock Band 2 to identify cooperative performance metrics. A number of cooperative 3D
environment puzzle games have been found to effectively promote team building [52,111,117]. In
the game Operation Sting, players share the goal of successfully performing a heist together
[133,135]. Researchers found the game to have a positive effect on the social fabric of the group
[133,135]. Only one study investigating the effect of a collaborative game on the players’
perception of each other actually built a competitive version of the game [32]. Unfortunately, a
direct comparison between cooperation and competition was not reported. The authors do, however,
suggest that competition diminishes the extent to which players relate game outcomes to liking for

their partner in a game [32].

The idea that games should be cooperative if they are to facilitate social closeness appears to be an
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assumption made by researchers and designers. Unfortunately, there has not been a direct
comparison between cooperation and competition regarding their individual effects on the social
bonds formed through play. Furthermore, cooperation has almost always been implemented in
combination with interdependence. Without an investigation of cooperation separately from

interdependence, we can only make assumptions about the effectiveness of either mechanic.
1.2.2.2.  Interdependence

The second theme that emerges in the literature on collaborative play is focused on the level of
dependence between players. Interdependence is a term from psychological frameworks on social
and group interactions and is commonly defined as the ‘degree to which group members must rely
on one another to perform their task effectively’ [169]. In the context of games, the ‘task’ can be
viewed as the goal players want to achieve within the game. Rocha et al. [160] identify six design
patterns in their analysis of popular collaborative games. As already discussed, ‘shared goals’ and
‘synergies between goals’ are mechanics emphasizing cooperation. The other four design patterns
are: ‘complementarity’ (specific to roles in the game), ‘synergies between abilities’, “abilities that
can only be used on another player’ and ‘special rules for players of the same team.” All of these
patterns describe game mechanics that induce dependency, i.e., a need to rely on and interact with
the other players [160]. Similarly, in their analysis of the collaborative board game Lord of the
Rings, Zagal et al. [208] suggest that ‘a collaborative game should bestow different abilities or
responsibilities upon the players’, emphasizing the importance of interdependent play. Beznosyk
et al. [14] distinguish ‘closely-coupled’ from ‘loosely-coupled’ casual games and find that closely-
coupled games rated higher overall in engagement. Unfortunately, they compare different games
with each other, making it hard to distinguish what effects are due to the game and what effects are
due to interdependence. Their results suggest however, that interdependence has a positive effect
on player experience. Duchenaut and colleagues [49] describe World of Warcraft characters in
terms of how ‘soloable’ they are, meaning how well one can play the game alone without help.
What they describe as ‘soloability’ is essentially the degree of dependence on other players.
Extremely ‘soloable’ characters (e.g., Hunters) would lead to a less interdependent experience
while support, or highly specialized characters (e.g., Priests) that can only be played effectively
with others would lead to a highly interdependent play experience. What Duchenaut and colleagues
find is that different player choose different levels of interdependence depending on how they want
13



to play [49].

In the game Zoom [111], each player received one picture they had to describe to the others; the
group then had to arrange the order to create a coherent story. The game utilized complementary
knowledge to induce dependence between the players. Findings suggested that the game was a
viable tool for team building [111]. Similarly, Ellis et al. [52,117] designed the games Castle
Builder and the Tower of Babble, which each utilized complementary knowledge in a different
way. In Castle Builder, only a few players were familiar with the blueprint of the castle that was
supposed to be built. In the Tower of Babble, players were required to utilize perspectives of
different viewpoints to ensure the tower was being built straight. In all of these games, players were
bound to interact because each member had a piece of information that was required to complete
the task. All of these games appeared to have positive effects on the social fabric between the
players. Nasir et al. [133,135] created a game called Operation Sting to facilitate team building.
Players each had the same knowledge, however, the actions they were able to perform were
different for each player, giving them complementary roles (e.g., thief, hacker). Also utilizing
complementary roles, Harris et al. [71,73] created the game Beam Me ‘Round, Scotty!, a game
utilizing ‘asymmetric’ game mechanics inducing interdependence between players. The
experimental design does not compare high interdependence to low interdependence; however, the
participants’ quotes suggest a positive impact of the interdependence that was experienced. Gerling
et al. built two interdependent games to explore social play as an opportunity to connect caregiving
dyads [63]. They found that dependence between players appeared to foster communication

between the players.

Each of these studies used different games, mechanics and contexts to implement interdependence.
The findings suggest, however, that a dependence between players and a necessity to interact and
communicate could potentially facilitate social closeness. While these results seem promising, we
do not know how high interdependence compares to low interdependence or how it affects social

closeness when it is not confounded with cooperation.
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Although these examples suggest that cooperation and interdependence can promote social
closeness, we cannot compare or contrast the advantages of both mechanics. While we have a rich
understanding of different methods and contexts in which playing together facilitates social bonds,
we have little guidance on the effects of the underlying mechanics. If we want our academic
knowledge of collaborative games to effectively inform game design, we need to understand the
different elements that make games effective at reinforcing relationships. In previous studies,
cooperation and interdependence have been implemented together. How the two mechanics affect
relationships individually is yet unclear. Previous studies have also not systematically evaluated
how the mechanics affect social bonds. Are the relationships formed through cooperation different
from the relationships formed through competition? Finally, we have no knowledge about how the
two mechanics interact. Common wisdom might suggest that both mechanics have to occur
together in order to facilitate social closeness. Psychological theories on group work would even
suggest that interdependence in combination with competition would elicit hostilities and distrust
[98,99]. For game designers to be able to make informed design choices based on research, we

need to look beyond the blanket term ‘collaboration’ and systematically disentangle and evaluate

Interdependence

The concept of task interdependence comes from psychological frameworks on group work
and is usually described as the ‘degree to which group members must rely on one another to
perform their task effectively’ [169]. Regarding the formation of trust in relationships,
psychological research supports the idea that task interdependence is a requirement. Trust
towards another person is only required if that person’s actions affect the trustor. A person is
only vulnerable to a partner if they can be potentially hurt or helped by that person. Therefore,
a context of interdependence is believed to be helpful, and perhaps even necessary for two
people to build a trusting relationship [98,163]. According to Social Interdependence Theory
[99], if a group or dyad performs a task that is high in interdependence, their need to interact
and engage with each other increases. This increased interaction and communication between
group members is believed to reinforce the formation and maintenance of social relationships.
Social Interference Theory proposes that interdependence in competitive settings would

diminish social closeness.

ERV )



the underlying forces of collaborative play.

1.3. Research Goals

In this dissertation, we try to identify the underlying properties of play that are fostering social ties
through games. We aim to identify and systematically evaluate game mechanics that show
empirical evidence for increasing social ties between players. Providing evidence-based support

for social game mechanics, we can inform the design of ‘social games’.

The existing literature has so far only descriptively demonstrated that games can lead to social ties.
In order to fully understand social play and how we can design for it, we first need to cover some
basic pieces of information. For one, we do not actually know if we can attribute social ties in
games to the activity of play itself. For example, it might be just as reasonable to assume that the
social ties formed in games are just a function of ‘time spent together’. Previous literature did not
compare game interventions to non-game interventions. Similarly, most mechanics that have been
proposed for social games (e.g., ‘roles’ [174]) have not been compared against control conditions,
making it impossible to assess the efficacy of these mechanics. In order to make assessments about
social game mechanics, we need comparisons both to non-game settings as well as comparisons
between game mechanics in order to form empirically-founded guidelines on design for social play.
Furthermore, identifying game mechanics that lead to stronger social ties between players is only
valuable if these in-game social ties are actually meaningful to the players. The debate on how
strongly online relationships translate into feelings of social embeddedness and well-being is still

ongoing. My research goals are therefore:

1. Identify properties of play that are likely responsible for social ties within digital games.

2. Systematically evaluate the efficacy of these identified properties to make informed design
recommendations.

3. Provide insight into the links between these identified properties of play, resulting in-game

relationships, and general well-being.

1.4. Overview of this Dissertation

In this section we will briefly summarize how we approached these goals. As we have mentioned,
16



it is unclear how directly we can attribute social ties in games to the activity of play. Before we can
investigate what properties of play are facilitating social ties, we first have to investigate whether
or not play in itself is actually responsible for in-game ties. We address this question in our first
manuscript, in which we compare a social game to a social icebreaker task. The field of distributed
team work has an established body of literature on social interactions in online contexts; we
therefore ground our first study in this area to address whether or not a game can outperform a
social icebreaker designed for teambuilding. We operationalize the quality of the social ties
emerging by measuring how much the participants trust each other after the experience. Our
findings demonstrate that the activity of play appears to be, on average, more effective at
facilitating trust between strangers than a social icebreaker task. As these finding suggest that play
can be inherently conducive to the relationship between players, we then proceeded to the more
interesting question: What properties of play are responsible for these social benefits? In
manuscript B, we build on the synthesis of design recommendations we presented in the previous
section. Out hypothesis is that cooperation and interdependence are two properties of play that
facilitate social ties. We systematically evaluate both factors by comparing them to their inverse
(cooperation vs. competition, interdependence vs. in-dependence) in two-by-two experimental
design. The results of our findings confirm our hypotheses. Cooperation and Interdependence
appear to be two factors that increase how much players trust each other after a short game session.
Manuscripts A and B address the first two research goals of identifying and evaluating properties
of play that are facilitating social ties. To further validate this framework, we change our
methodological approach from experimental research to a field study in manuscript C. This change
to a cross-sectional field study also allows us to investigate the relationship between in-game
relationships and psychological well-being. We find that the degree to which players experience
interdependence and toxicity within their game community is highly predictive of their in-game
social capital. Interestingly, cooperation does appear to be a meaningful predictor for social capital,
contradicting our findings from manuscript B. We further find that in-game social capital is highly
associated with reduced feelings of loneliness and increased feelings of relatedness outside of the
game, indicating a strong link between in-game relationships and psychological well-being. Finally,

we discuss major themes that emerged across the studies conducted for this dissertation.
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1.4.1. Contribution to Each Manuscript

Each of the Manuscripts presented in this dissertation was a product of multiple authors. To clarify
my personal contribution, | will briefly outline the role I played in each of these projects. I am first
author on all three manuscripts, as such | was the lead researcher in these projects. The general
topic and the more specific research questions were all identified by me under the supervision of
my supervisor Dr. Regan Mandryk who provided helpful feedback on the ideas. Similarly, the
experimental and study designs, analysis of data, as well as the writing of the manuscripts was
predominantly performed by me with feedback from Dr. Regan Mandryk. Jason Bowey and Shelby
Thomson helped build the game ‘Labyrinth’ which was used in Manuscript A and B. Colby
Johansson helped set up the online environment in which all studies were performed. All co-authors

were part of editing and proofreading the manuscripts.
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2. MANUSCRIPT A: Trust Me: Social Games are Better than Social

Icebreakers at Building Trust!

2.1. Introduction to Manuscript A

Much of the previous work on the design of social games is rooted in a work and organisational
setting [31,52,111,117,133,135], exploring the idea that games can be used as team building
interventions aimed at fostering trust between group members. We build on this work and address
the lack of comparisons of game interventions to non-game interventions. Many studies find that
the games they designed were generally accepted as team building exercises (e.g., [111,117]);
however, they never compared the interventions to control groups or any other points of
comparisons. While the authors attribute the social ties formed between participants on gameplay,
these assumptions are not necessarily warranted. An alternative explanation for the findings could
be that simply spending time together and interacting through digital communication fosters social
ties between participants. This interpretation of the results would mean that the activity of play has
nothing to do with social facilitation. Additionally, it would be interesting to assess how effectively
games foster social ties compared to non-game interactions that were also designed to facilitate
social ties (e.g., social icebreakers). Due to the lack of control groups in previous literature, we
cannot make assertions about the cause for the effectiveness of social games. Therefore, our first
approach to systematically investigate social ties in games was to investigate whether or not play
itself appeared to be beneficial at all for the formation of social ties. In an effort to build on previous

literature, we contextualize this research question in the field of team-building interventions.

2.2. Abstract

Interpersonal trust is one of the key components of efficient teamwork. Research suggests two main

! The manuscript in this chapter, reproduced with permission form ACM, was published as:

Depping, A. E., Mandryk, R. L., Johanson, C., Bowey, J. T., & Thomson, S. C. (2016, October). Trust me:
social games are better than social icebreakers at building trust. In Proceedings of the 2016 Annual
Symposium on Computer-Human Interaction in Play (pp. 116-129). ACM.
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approaches for trust formation: personal information exchange (e.g., social icebreakers), and
creating a context of risk and interdependence (e.g., trust falls). However, because these strategies
are difficult to implement in an online setting, trust is more difficult to achieve and preserve in
distributed teams. In this paper, we argue that games are an optimal environment for trust formation
because they can simulate both risk and interdependence. Results of our online experiment show
that a social game can be more effective than a social task at fostering interpersonal trust.
Furthermore, trust formation through the game is reliable, but trust depends on several
contingencies in the social task. Our work suggests that gameplay interactions do not merely
promote impoverished versions of the rich ties formed through conversation; but rather engender
genuine social bonds.

2.3. Introduction

The performance of project teams depends on many factors; one of the key factors is the
interpersonal trust — the “willingness to be vulnerable based on positive expectations about the
actions of others” [125] — that exists between team members [45,163]. Low interpersonal trust in
project teams can lead to collaboration problems, including poor decision making, hampered
information exchange, increased risk of misunderstandings, and higher personal conflict [45,75].
Higher trust on the other hand, leads to organizations that work more efficiently, and adapt more
quickly to changing circumstances [45,210]. For project teams that work in a face-to-face context,
there are multiple established methods of facilitating trust development; team-building activities
such as social icebreaker games, ropes courses, and even trust falls — part of the quintessential
team-building movie montage — have been shown to be effective at facilitating trust development

within collocated project teams [105].

Literature suggests two underlying strategies for facilitating trust development. First, developing
the feeling that another team member is trustworthy assists with trust development [163,213], and
can be scaffolded through personal information exchange [214] and feelings of similarity [56].
Second, the situational context can assist with trust development — situations that involve
interdependence and mutual risk promote trust building [82,163]. In collocated teams, both
strategies can be employed to facilitate trust formation among team members. For example, social

icebreakers enable information exchange and a feeling of similarity, while the trust fall represents
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the epitome of risk and interdependence.

However, geographically-distributed project teams are becoming increasingly common, as many
knowledge workers are able to telecommute and do not have to live in the city in which they work
[145]. The rise of distributed project teams raises the question of how trust development is affected
by the online virtual interactions that replace face-to-face communication. Research shows that
trust is more difficult to achieve in distributed teams, especially in the initial phases of a project
[16,93,94]. Trust develops more slowly in distributed teams [82], and once developed, it is also
more fragile and easily damaged [214]. These findings call for effective strategies to facilitate trust
development in distributed teams. However, traditional strategies that engender trust formation are
difficult to transfer to distributed digital communication. From a purely practical perspective,
access to team-building activities is limited when team members are distributed in that the activity
itself has to be feasible in an online context. As such, current online trust-building approaches use
the strategy of promoting trustworthiness, facilitated through personal information exchange [163].
However, current systems fail to employ the second strategy of promoting risk and interdependence
—the online equivalent of ropes courses or trust falls are not available to facilitate trust development

in distributed teams.

Considering the various social activities that people already participate in online, we argue that
there is potential in multiplayer online games to allow players to experience risk and
interdependence in a safe and playful environment, addressing the situational context of trust.
While the stakes in a game might not have real-world consequences, the vulnerability that is
developed, and the need for cooperation with other team members are real. Given their popularity,
capacity to help players feel connected [178,203], and ability to simulate risk and interdependence,
there is reason to believe that online multiplayer games can be used to facilitate trust building in
distributed project teams. Previous literature has already indicated that groups will accept online
multiplayer games as a team-building activity [52,117,134], and also provides design guidelines
for collaborative games whose purpose is team building [52,134]. However, previous literature has
not evaluated the ability of games to enable trust formation.

Previous literature and theoretical frameworks on trust formation suggest that online games can be

a viable alternative to current interventions based on personal information exchange. Our goal was
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to determine whether or not a game could compete with a social task at building trust. First we
developed an online puzzle-based multiplayer game that employs interdependence and creates risk,
and we then determined whether it could build trust between distributed strangers. We also created
a social task that promotes personal information exchange and similarity development to represent
the standard in online team-building. We compared the game to the social icebreaker task in an
online experiment with 34 pairs of strangers conducted through the web browser using voice chat.

Our results showed that:

e Overall, our game is more effective than a social task at building trust between distributed
strangers.
e Our game is as effective as a social task at facilitating interpersonal interaction, including the
development of relational depth, affect, and interpersonal involvement.
e Trust formation in the game is reliable, whereas the efficacy of the social task is contingent on
several factors:
e Personality—the game works equally well for everyone, whereas the social task works less
well for individuals low in propensity to trust or agreeableness.
e Enjoyment of the experience-the game works equally well for everyone regardless of
whether or not they enjoyed it; however, the social task does not work well for people who
did not enjoy it.
e The efficacy of our game for building trust is also not affected by age, gender, or gaming
experience, suggesting that it is an option with broad demographic appeal.

Our work shows that our game not only worked better for trust development than a social task in
general, but that trust development in the game was robust to individual personality characteristics,
task enjoyment, and interpersonal experience, whereas trust development in the social task was
sensitive to these factors. As such, online social games should be considered as an approach to
foster trust-building in distributed project teams. The relationships built through gameplay are
sometimes considered as impoverished versions of the rich bonds that are created through
conversation. We contribute to a growing body of work suggesting that games can facilitate deep

and meaningful social bonds.
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2.4. Related Literature

We propose that games can be used to facilitate trust development in distributed teams. The
increasing technological support for telecommuting along with the dearth of skilled workers in
certain fields means that more workplace teams are integrating geographically-remote workers or
allowing team members to work from home [145]. Ensuring that distributed members of a team
are well integrated is essential for the productivity and well-being of the entire team [45,163]. In
this section, we present the arguments about the importance of trust development for distributed
teamwork, describe how trust is developed, present technologies (including games) that facilitate
trust development, and describe how games are used to foster relationship building.

2.4.1. Why Trust is Important

Interpersonal trust is believed to be one of the key factors influencing the performance and
efficiency of both face-to-face and distributed teams [11,21,28,42,62,93,94,153,195,196]. Trust is
most commonly defined as a “willingness to be vulnerable based on positive expectations about
the actions of others” [125]. When trust is low within a work group, collaboration problems may
occur. Low trust is associated with poor decision-making [70,75,163], a lack of sharing relevant
information with team members [33,163], a tendency to avoid coordination with team members
[77,185], increased misunderstandings, and escalating conflicts [70,75,163]. High trust among
team members has been shown to have positive effects on team communication [17,44,47], team
identification [126,147,159], negotiations among dyads [104,172], conflict resolution [47,149,210],
individual performance [157,159], and team performance [44,45,210].

2.4.2. How Trust is Developed

Russman et al. [163] proposed a model of trust development that can be applied to face-to-face and
distributed teams. Following Zolin et al. [213], they distinguish between trust and trustworthiness.
Interpersonal trust is conceptualized as a state that determines whether the trustor engages in
trusting behavior towards the trustee, whereas trustworthiness is conceptualized as the trustor’s
perception of how trustworthy the trustee is. Interpersonal trust as a state is determined by the
perceived trustworthiness of the trustee [213,214], but also by the characteristics of the trustor (e.g.,

the inherent propensity to be trusting, mood) [125,162,163,205], and the situational context (e.g.,
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perceived risk) [82,118,163,213].

The trust state determines whether the trustor engages in trusting behavior for each interaction. If
the consequences of an interaction were positive, perceived trustworthiness of the trustee increases,
which impacts the trust state in future interactions [163]. Trust is therefore built through repeated
feedback loops of trust state, trusting behavior, and positive consequences. Because of these self-
enhancing properties, researchers stress the importance of initial trust building right at the

formation of work groups [93,94,163,213,215].

2.4.3. Trust Development in Distributed Teams

A large body of research has shown that distributed teams face difficulties in building and
sustaining trust [16,93,94,202,214]. These challenges and their effects on interpersonal trust can

be summarized in three groups:

First, trust formation works differently when teams are not collocated. Distributed teams tend to
have less information about trustworthiness available and fewer chances for personal
communication, which leads to assessments of trustworthiness based on stereotypes and
generalizations [82,102]. These initial assessments of trustworthiness are harder to change
(‘sticky”), and heavily impact interpersonal trust, further stressing the importance of initial trust
formation in distributed teams [163,213,214]. Second, interpersonal trust that does get built tends
to be more fragile and easily damaged in distributed teams than the more robust trust that is based
on an extensive history of shared experiences [16,82,163,202,214]. Third, the overall levels of
interpersonal trust and trustworthiness appear to be lower in distributed teams, and team members

appear to need higher initial trust to engage in collaborative behaviour [163,213].

2.4.4. Current Methods of Building Trust in Distributed Teams

Trustworthiness. In order to engender trust formation in distributed teams, interventions often aim
to compensate for the lack of personal and background knowledge in distributed teams
[56,139,163,214]. The goal of these interventions is to enhance the initial assessment of
trustworthiness. Team members are sometimes encouraged to exchange personal information or
supply information on trust warranting properties. The sharing of personal information has been

shown to increase the perceived trustworthiness of other group members. This in turn facilitates
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trust formation and allows for a more robust and stable trust in distributed teams [163]. Zolin et al.
[214] found a positive impact of personal information exchange on perceived trustworthiness, and
Feng et al. [56] argue that helping group members to find similarities amongst each other promotes

interpersonal trust.

Characteristics of the trustor. Other factors that will influence interpersonal trust are characteristics
of the trustor, such as personality traits. Research has shown that there is an inherent propensity to
trust that determines how easily someone trusts people in general [125,162,205]. While personality
plays a role in trust formation, it is not something that can be changed easily. Therefore, trust-
building interventions don’t generally address this aspect of trust formation; however, the role of

individual characteristics has to be acknowledged in trust-building interventions.

Context. The other factor that strongly affects interpersonal trust formation is situational context.
Research on context properties shows that two concepts are important to facilitate trust formation:
risk and interdependence [82,163]. Risk can be described as an uncertainty about the outcome of
an interaction [163]. Interpersonal trust is required when the trustor has a potential gain or loss
through the interaction with the trustee. The higher the stakes, the more trust is needed to
compensate the uncertainty. An ideal context will therefore provide an appropriate risk/trust ratio
that encourages the trustor to risk cooperatively engaging with the trustee. Because new teams
often have low initial trust [163] toward each other, starting with low risks might be
recommendable. Interdependence is the extent to which a trustor is dependent on the actions of the
trustee [56]. If the actions of another person are irrelevant for the personal outcome of the trustor,
then trust is neither necessary nor will it form through the interaction [82,163]. If a context involves
risk and high interdependence, the trustor is vulnerable to the actions of the trustee. According to
current models of trust formation, this vulnerability, in combination with positive experiences,

should lead to an increase in perceived trustworthiness and in turn interpersonal trust [163,213].

To our knowledge, current approaches for trust building in virtual teams ignore contextual factors.
Current approaches of information exchange (e.g., personal profiles, group chats) don’t encourage
team members to be vulnerable towards their team members. We believe collaborative games can
be an ideal setting for team members to experience risk and interdependence in a safe and playful

environment. While the stakes in games might not have real world consequences, the feeling of
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vulnerability and the need for cooperation with other team members are real.

2.4.5. Digital Games as Team Building Exercises

Research has started to investigate whether or not games are a viable form of team building for
distributed teams. Research has shown that in-game performance and effort influence how team
members feel about their partner [32]. The access to online 3D virtual worlds has inspired studies
investigating their potential to support collaborative work. Ellis et al. [52] propose the use of
playful group activities in the virtual world Second Life to increase cohesion in groups. The study
doesn’t evaluate the effectiveness of these games to enhance group cohesion or trust, but focuses
on the design challenges and frameworks that are relevant when designing games for team building.
Lewis, Ellis and Kellogg [117] used a game to investigate leadership behavior. Chat interviews
with the groups suggested that games should be considered as a viable team-building intervention.
Similar results were shown by Bozanta et al. [111], suggesting that playing a game in a 3D virtual
world can have positive effects on group identification and team building.

Nasir et al. [134,135] compared the group interaction of three face-to-face groups that played an
icebreaking game before a group exercise to three face-to-face groups that did not interact before
the group exercise. Their research indicates that playing an icebreaking game has, for the most part,
positive effects on group communication in terms of talking activity, and group member
participation. Because of the very low sample size, it is difficult to generalize these results to
distributed team building. While these results point to the potential benefits of games as icebreakers
in subsequent face-to-face collaborations, it is unclear if their results can be transferred to
distributed teams. Furthermore, only the first pilot study [135] compared a game condition with a
non-game icebreaker condition. The promising initial results were not verified in the actual study
[134].

2.4.5.1.  Requirements for Games as Trusts-Development Activities

Together all of these results seem to indicate that games are potentially suitable team-building

activities for distributed teams. The current literature also suggests that groups accept games as a

viable team building exercise, even in a business context [111]. Previous work has provided solid

design guidelines for collaborative games [52,134,135]. These guidelines have partially been

derived from literature on educational games and partially derived from qualitative analysis of
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collaborative game play. Literature is in agreement that the game should be cooperative in the sense
that players should be working towards the same goal, they should be required to come up with
communication strategies in order to play successfully, and they should fulfill different roles within
the game [52,135]. Keeping theories on trust formation in mind, it becomes evident that these are
all game mechanics that enhance the interdependence of the game. Literature also suggests to keep
the difficulty low and employ easy to use interfaces [52,135].

Following these guidelines, a game should be an interdependent task that rewards or even requires
coordination and cooperation. Players should also have the chance to take risks with other players
within the safe space of a playful interaction. The risk of winning or losing in a game has no real
life consequences. We therefore think it is optimal to encourage players to take risks despite low
initial trust. The artificial vulnerability that cooperative games create could be ideal for players to
rehearse trust in a playful environment that encourages trusting behavior. We therefore think that
games can be used specifically to foster trust in distributed teams. This approach does not involve
information exchange to increase perceived trustworthiness and is therefore quite different from
current trust-building interventions. In the next section, we describe a study that tested our
assumptions and investigated whether a game can compete with the trust-building properties of a

task designed for personal information exchange.
2.5. Experiment

2.5.1. Conditions

We conducted an online experiment to explore whether games can facilitate trust development in
distributed teams. In our experiment, half of the participants played a game to facilitate trust
development. To compare our game to a control condition, the remaining participants completed a

social icebreaker task used for developing trust.
2.5.1.1.  Labyrinth Game

We created Labyrinth (see Figure 1), a networked, cooperative 2-player, asymmetric role puzzle
game implemented using the Unity3D game Engine. Labyrinth is played on a tiled board where
each tile comprises a piece of a maze (a road through a lake of lava).

Players start on fixed positions within the maze as either the Pusher or Collector. Moving along
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the road, the pair’s goal is to enable the Collector to collect all of the gems, which appear at fixed
locations around the maze. The Pusher can reconfigure the maze by sliding tiles horizontally or
vertically, by holding the Shift key and walking towards a wall to “push” the row or column. To
foster coordination and communication (over voice chat) between the players, they can only see
the other player character’s location on the board if they are close to each other; otherwise the other
player is invisible. Four rocks are also scattered across the map for players to use as landmarks
when communicating locations [191]. The maze’s initial configuration was designed such that
players would have to work together to effectively move the rows and columns to collect all of the
gems. Players completed 4 rounds of 2 minutes, alternating playing as the Pusher or Collector.
After each round the participants were given their score with a grade (bronze, silver, gold, or

platinum) to give performance feedback.

The mechanics of the game were specifically designed to satisfy the guidelines for developing
trust proposed by literature. Players were working together toward the same goal of collecting all
of the gems. They were given different but complementary roles. Communication between the
players was necessary to coordinate which path to take, to communicate player location, and to

strategize. We made the input straightforward, using only arrow keys and shift. The level design
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Figure 2.1: Annotated Image of ‘Labyrinth’

was simple enough that most gems could be accessed with a single wall push.
2.5.1.2.  Social Icebreaker Task

For our non-game control condition, we implemented an online version of a social icebreaker task
in Construct 2, using WebRTC for the networking. We designed a set of questions that were
presented to both participants and that they were encouraged to ask each other over voice chat. In
total, the social task included 30 questions. Participants had to talk for at least 15 seconds after the
presentation of a question before they could advance to the next question; this feature was included
to ensure that participants did not run out of system-presented content during the duration of the
social icebreaker task. They could also dwell on questions for as long as they liked and there were

no constraints placed on the content of their conversations.

This social task was designed to stimulate conversation and information exchange. As described
in the related literature section, social interaction and exchange of personal information about team
members is a current method of developing trust in distributed teams [163]. We created the
questions with specific criteria in mind. We did not want participants to feel uncomfortable
providing personal information, so we avoided questions that included age, address, or place of

work. We also avoided questions about controversial or divisive topics, such as religion or politics.
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To support conversational flow, the questions were phrased openly so that participants were
encouraged to give longer and more elaborate answers than a simply yes or no answer (e.g., “Where
did you grow up?”, “If you had a year off with pay, what would you do?”, “When you are stressed
out, what do you do to relax?”’). We tested our icebreaker questions in a pilot study and found that
the social task worked well to facilitate communication between distributed strangers online. We
also observed reoccurring questions the pilot participants asked and included them in final version.
(e.g., “How long have you been working on Mechanical Turk?”, “What kind of hits do you usually
do?”).

2.5.2. Measures

First, we measured interpersonal trust between the participant and their partner as our main
outcome measure. Based on literature on interpersonal trust formation, we expected characteristics
of the participants to affect trust formation. Therefore, we measured individual propensity to trust
and the big five personality dimensions. We were also interested in how the participants perceived
the social interaction. We drew from early communication research and distinguished the content
of the social interaction from the relational aspects of communication [43,197]: Any given
interaction can be analyzed in terms of what it reveals about the relationship between the two
participants [43]. Because these are abstract dimensions independent of content, they allow us to
compare the two very different tasks in terms of how they impact relational communication. Finally,
to understand how trust formation interacts with the experience of the trust development task, we
measured how participants experienced the task (game or social task) by including established
experience measures from games user research. Unless otherwise mentioned all item responses

were measured on a 7-point-Likert scale (full questionnaires can be viewed in the appendix):

Interpersonal Trust: Most scales for interpersonal trust are designed for close romantic
relationships [97,114,156]. We selected 5 items from the Rempel trust scale [156] (e.g., “I could
count on my partner to be concerned about my welfare.”), 4 items from the Dyadic Trust scale
[114] (e.g., “I feel that my partner can be counted on to help me.”) and 2 items from the Specific
Interpersonal Trust Scale [97] (e.g., “I could expect my partner to tell the truth.”) to have enough
items appropriate for our setting of loose platonic relationships. Our interpersonal trust scale was

an internally consistent measurement of trust (Cronbach’s a4=.922, M=5.46, SD=.93).
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Propensity to Trust: We measure general propensity to trust as proposed by Yamagichi [205].
The 6-item questionnaire (Cronbach’s a=.859, M=4.94, SD=.93) asks participants to rate

statements such as “Most people are basically honest.”.

Ten-Item Personality Inventory (TIPI): We assessed personality using the TIPI [51]. The
questionnaire measures the personality dimensions commonly known as the Big Five [79]:
extraversion (M=3.87, SD=1.60), agreeableness (M=5.50, SD=1.20), openness to new experiences
(M=5.66, SD=1.19), conscientiousness (M=5.79, SD=1.07) and neuroticism (M=2.52, SD=1.31).
As the TIPI uses two-items to measure each subscale Cronbach’s o is difficult to interpret. The

scale has been shown to be a valid and reliable measurement [51].

Intrinsic Motivation Inventory (IMI): IMI used a 5-point-Likert scale to measures the
interest/enjoyment (Cronbach’s 0a=.863, M=4.14, SD=.67), effort/importance (Cronbach’s a=714,
M=4.44, SD=.48), pressure/tension (Cronbach’s 0=.857, M=2.43, SD= .93), and perceived
competence (Cronbach’s 0=.926, M=3.42, SD=1.09) felt during a task [127].

Relatedness: We used the relatedness subscale from the Player Experience of Needs Satisfaction
(PENS) scale to assess perceived satisfaction of relatedness (Cronbach’s a=.649, M=3.71, SD=.68)
on a 5-point-Likert scale [167]. The low o can be attributed to the fact that the sub-scale only uses

3 items.

Relational Communication Scale (RCS): We measure relational communication with a selected
set of subscales from the RCS [43]. We measure involvement (Cronbach’s a=.826, M=5.13,
SD=1.26), affect (Cronbach’s a=.736, M=48, SD=1.08), similarity/depth (Cronbach’s a=.788,
M=4.62, SD=1.13), receptivity/trust (Cronbach’s 0=.79, M=5.70, SD=.87), and formality (two-
item scale, M=3.17, SD=1.12).

2.5.3. Participants and Deployment Platform

The study was deployed on Amazon’s Mechanical Turk (MTurk) crowdsourcing platform. MTurk
connects paid workers to Human Intelligence Tasks (HITs) and has been shown to be a reliable
research tool [124]. We had 52 pairs of participants in our study; however, one participant left after
the task, resulting in 103 participants completing the full study. Participants completed informed

consent and were compensated with $2.50 for the 15-20 minute study.
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During the deployment of the study, we encountered client-side networking errors that caused
technical difficulties for many of our participants (due likely to low-bandwidth connections). We
excluded participants from the study if their voice chat did not work or the experimental platform
froze. Some of the remaining participants also experienced minor networking issues — particularly
in the game condition because it required real-time networking. The debrief comments and the
voice chat recordings indicate that these issues clearly impacted the play experience. We will

address these shortcomings in the discussion.

2.5.4. Procedure

Participants began with instructions about the expectation that they have a working microphone,
they will be recorded, they should be free to interact with a partner for 10 uninterrupted minutes,
and that the Unity Web Player plugin was required. Participants completed the trait questionnaires
and then proceeded to a matchmaking page that matched people based on the order they arrived.
Once participants were matched, the pair was randomly assigned to complete either the icebreaker

or labyrinth game task.

The icebreaker started as soon as audio communication was established and both participants
pressed a button to indicate they were ready. It lasted 8 minutes. A countdown timer showed for
the last 10 seconds of the task before participants were automatically redirected to the remaining

questionnaires so that they could say goodbye.

The labyrinth game had a 90-second tutorial video that played before participants were connected
to each other. After the video, the audio chat was established and written instructions were also
provided. The game began only once it had finished loading for both participants and lasted for 8
minutes. Following the experiment, participants completed the remaining questionnaires and

completed a debrief page.

2.6. Data Analyses

We excluded participants for being noncompliant in filling out the questionnaires. We identified
non-compliance if participants had zero variance in their answers or spent less than one-second per
item on average on our main outcome scale (interpersonal trust). In total, we excluded 36

participants due to the previously-mentioned technical issues and non-compliance, leaving 67
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participants: 31 male (age: m = 35.18, SD = 9.65, min = 23, max 64). For more information on the

excluded participants see appendix.

To test our hypotheses, we used SPSS to perform multivariate analysis of variance (MANOVA)
for comparison of means and multivariate regression analysis to investigate moderating effects.
We analyzed our data on the individual level and not dependent on pair membership. For all
subsequent analyses, we ran a post-hoc power analysis using G-Power. Given our sample size of
67, an a set to 0.05, and estimated small effect sizes (f = 0.10), our statistical power was above
0.90 thereby allowing us to assume the null hypothesis when no significant differences were found
[54]. Assumptions of equality of covariance matrices, normality, and absence of multicollinearity

are met (for details see appendix).

2.7. Results

Of 67 remaining participants, 35 experienced the social task and 32 the game. The difficulties
experienced while playing the game led to some teams performing rather poorly during the game.
Over all four rounds, teams collected on average 15.65 gems (SD = 6.97; min = 7, max = 30).
Because poor performance could potentially influence trust formation, we median split teams into
high and low performing teams and compared their interpersonal trust scores using ANOVA: there
was no effect of performance on trust formation (F=.965, p<.334, n?=.03).

2.7.1. Q1 Does the Game Work Better than the Social Task at Building Interpersonal Trust?

To determine the effects of task on trust development, we conducted a MANOVA with task (social,
game) as a between-subjects factor on trust development, on establishing relational communication,
and on generating satisfaction of relatedness. The MANOVA revealed an overall significant effect

of task (F1,29=6.76, p<.001, n2=.45); we investigate each measure in the following sections.
2.7.1.1.  Building Trust

The MANOVA revealed a significant effect of task on trust development (F1,65=13.5, p<.001,

n?=.17), showing that the game was significantly better at supporting trust development than the
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social task (see Figure 2).

2.7.1.2.  Relational Communication
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Figure 2.2: Main effects of condition on interpersonal trust, relational communication,
and task experience. (‘*’ =p < .05)

The MANOVA revealed a significant effect of task on the receptivity and trust subscale of the
relational communication scale (F165=7.51, p=.008, n?=.10), showing that the game produced
greater receptivity than the social task (see Figure 2). The receptivity subscale measures an

individual’s perception of the sincerity, honesty, openness, and willingness to listen of their partner.

There was no difference between the game and social task on involvement (F1,65=0.65, p=.424) —
which measures an individual’s perception of the enthusiasm and interest of their partner, affect
(F1,65=.81, p=.371) — the warmth and closeness of their partner, depth (F165=1.4, p=.244) — the
friendliness, similarity, depth of conversation, and desire for further communication of their partner,

or formality (F1,65=.003, p=.954) — how casual/formal they perceived their partner to be (Figure 2).

Although the social task was comprised of sharing personal information — whereas the game was
comprised of enacting cooperative and interdependent game mechanics — there was no advantage

of the social task in any aspects of relational communication.
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2.7.1.3.  Relatedness and Experience

The MANOVA revealed a significant effect of task on perceived relatedness (F1,65=15.6, p<.001,
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n%=.19), showing that the game was significantly better at satisfying the psychological need for
relatedness than the social task (see Figure 2). There were also significant differences for perceived
competence (F1,65=53.30, p<.000, n?=.45), and tension (F165=6.57, p<.01, 1?=.09). Perceived
competence was higher in the social task and perceived tension was higher in the game. We
partially attribute these results to the technical difficulties during gameplay, but also to the fact that
a conversation in our context is a familiar task with low pressure. The other task experience

measures showed no differences: interest/enjoyment (F1,65=2.56, p<.114, n?=.04), and effort

Figure 2.5: Interaction of condition with enjoyment (Low,
Medium, High) on interpersonal trust.

(F165=2.56, p<.114, n2=.00).
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2.7.2. Q2. Does the Efficacy of the Conditions Depend on Individual Characteristics?

We showed that the game works better than the social task overall at building trust amongst
distributed strangers (Q1) We further investigated whether the efficacy of games was dependent
on demographic variables (e.g., gamers, women) or particular traits (e.g., extroverts, people who
are inherently trusting) as is suggested by literature of trust formation [163]. To investigate the role
of the continuous demographic factors, we conducted moderated regressions in which we
investigated whether the prediction of trust by task (game, social task) was moderated by the

demographic or personality factor of interest (see Data Analyses section).

In each of the regressions, task (game or social) significantly predicts trust; however, the role of
the moderating factor varies. To investigate the role of the categorical demographic factors (i.e.,

gender and gaming experience), we conducted univariate analysis of variance.
2.7.2.1. Age

The moderated regression shows that task (game or social) predicts trust (=.75, p<.001). However,
age does not predict trust (=.01, p=.284), nor does it moderate the effect of task on trust (p=.265).

2.7.2.2. Gender

To investigate the effect of gender on trust, we conducted a univariate analysis of variance
(ANOVA) with gender (male, female) and task (game, social) as two between-subjects factors;
because gender was collected as a categorical and not continuous variable, we could not conduct a
moderated regression (note that although we provided other options, participants all answered
either male or female). The ANOVA shows a significant main effect of task (game or social) on
trust (F1,63=11.8, p=.001, n?=.16). Although we also see a significant main effect of gender on trust
(F1,65=4.84, p=.031, n?=.07), it does not interact with task (F1,63=0.44, p=.511). The main effect of
gender shows that women (N=36, mean =5.70, SD=0.74) develop more trust than men (N=31,

mean=5.18, SD = 1.06) in our sample.
2.7.2.3.  Gaming Experience

Gaming experience was collected using an ordinal scale (from not at all through to every day). We
divided participants into two groups — those who played multiple times per week or more (N=45)

and those who played once per week or less (N=22). We conducted a univariate ANOVA with
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gaming experience and task as two between-subjects factors. As expected, the ANOVA shows a
significant main effect of task (game or social) on trust (F1,63=15.8, p<.001, n?=.20). There was no
main effect of gaming experience on trust (F1,63=0.99, p=.324); however, there was a marginally
significant interaction with task (F1,63=3.74, p=.057, 12=.06). The interaction showed that the game
was significantly better than the social task at generating trust for people with less gaming
experience (p=.001), but only marginally better for people with more experience (p=.078).

2.7.2.4.  Propensity to Trust

We conducted a moderated regression with task (game, social) as the predictor of trust state,
moderated by an individual’s propensity to trust (trait). As expected, task significantly predicted
trust development ($=.878, p<.001). General propensity to trust also significantly predicted trust
development ($=.348, p=.004). In addition, propensity to trust moderated the effect of task on trust
development (p=.009). As Figure 3 shows, for people with low (p<.001) or medium (p<.001)
propensity to trust, the social task performed significantly worse than the game; however, for
people high in propensity to trust, the social task did not perform worse than the game (p=.294). In
other words, the game works equally well for people regardless of their general propensity to trust;

however, the efficacy of the social task declines with an individual’s propensity to trust.
2.7.2.5.  Personality

We conducted five moderated regressions — one for each of the big five personality factors. As
expected, in each case, task predicted trust. However, personality was not a significant predictor of
trust: Extraversion ($<.001, p=.999), Agreeableness (f=.022, p=.846), Conscientiousness (p=.076,
p=.481), Neuroticism (p=-.040, p=.653), and Openness (B=-.076, p=.526). In addition,
Extraversion (p=.254), Conscientiousness (p=.433), Neuroticism (p=.653), and Openness (p=.805)
did not moderate the prediction of trust. Agreeableness marginally moderated the effect of task on
trust development (p=.079). Similar to the effect of propensity to trust, for people with low (p<.001)
or medium (p<.001) agreeableness, the social task performed significantly worse than the game;
however, for people high in agreeableness, the social task did not perform significantly worse than
the game (p=.426) (see Figure 4).
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2.7.3. Q3. Does the Efficacy of the Conditions Depend on the Experience During the Task?

In addition to investigating whether the effect of task on trust development was affected by
demographic factors, we wondered whether or not trust depended on the participants’ experience
of the task. To investigate the role of task experience, we conducted moderated regressions in
which we investigated whether the prediction of trust by task (game, social task) was moderated
by experience as measured by the intrinsic motivation inventory, which measures experienced
enjoyment, invested effort, perceived competence, and experienced pressure. In each of the
regressions, task (game or social) significantly predicts trust; however, the role of the moderating

factor varies.
2.7.3.1. Enjoyment

We conducted a moderated regression with task (game, social) as the predictor of trust state,
moderated by an individual’s experienced enjoyment of the task. As expected, task significantly
predicted trust development (=.812, p<.001). Experienced enjoyment did not directly predict trust
development (B=.201, p=.207); however, enjoyment did moderate the effect of task on trust
development (p=.040). As Figure 5 shows, for people who experienced low (p<.001) or medium
(p<.001) enjoyment, the social task performed significantly worse than the game; however, for
people with high enjoyment, the social task did not perform significantly worse than the game
(p=.233). In other words, the game works equally well for people regardless of their experienced
enjoyment of it; however, the efficacy of the social task declines with a decline in experienced

enjoyment.
2.7.3.2.  Invested Effort

The moderated regression shows that task predicts trust (f=.76, p<.001), as expected. However,
invested effort does not predict trust (B=.243, p=.279), nor does it moderate the effect of task on
trust (p=.799).

2.7.3.3.  Perceived Competence

Perceived competence does not predict trust (B=.253, p=.076), nor does it moderate the effect of
task on trust (p=.187).

38



2.7.3.4.  Experienced Tension

Experienced tension does predict trust (f=-.342, p=.002), showing that increases in experienced
tension decrease the development of trust. However, tension does not moderate the effect of task
on trust (p=.349).

2.7.4. Q4. Does the Efficacy of the Conditions Depend on the Interpersonal Experience?

The efficacy of the social task was sensitive to task experience, whereas the game was not. We
were also interested in whether the efficacy of the tasks might be sensitive to the relationship
developed. As such, we conducted moderated regressions of task on trust development with
experienced relational communication (i.e., receptivity, involvement, affect, depth, and formality)

as moderators.

As expected, task predicted trust development in all cases. In addition, all aspects of relational
communication except formality (f=.059, p=.628) also predicted trust development (Receptivity:
=.286, p=.003; Involvement: p=.513, p<.001; Affect: p=.276, p=.012; Depth: $=.335, p<.001).
This suggests that relational communication is an important factor for interpersonal trust formation.
However, none of the interpersonal relationship factors moderated the effect of the task on trust
development (Receptivity: p=.739; Involvement: p=548; Affect: p=.958; Depth: p=.286;
Formality: p=.778). The effect of task on trust is therefore independent of relational communication.

As mentioned above, relational communication did not change based on our conditions (except for

receptivity, which increased as a result of playing the game).

2.8. Discussion

We summarize our results, explain why the game works so well at facilitating trust, and discuss

the implications of our findings in the broader context of games and interaction.

2.8.1. Summary of Results

The goal of this study was to investigate whether or not games are a legitimate option for fostering
interpersonal trust in distributed teams. We compared a multiplayer cooperative game to a social
task that was designed to facilitate casual conversation and personal information exchange — a

strategy proposed by current literature on trust formation. Although both solutions helped to
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facilitate trust formation, our game appeared to be more effective than our social task. This was not
only true for interpersonal trust but also for how much the task satisfied relational needs and how

receptive/trusting the partner was perceived to be.

A closer look at our results gives us an understanding of why a game is overall more effective than
a social task. Under ideal conditions, our social task was as effective as our game for facilitating
interpersonal trust. However, the effectiveness of our social task was sensitive to characteristics of
the trustor as well as to the experience of the task, suggesting that when a team member is inherently
less inclined to be trusting or doesn’t enjoy social tasks, their ability to foster trust may break down.
A similar trend was seen in the personality trait of agreeableness, which measures how socially
harmonious people are. The notion that interpersonal trust formation is affected by characteristics
of the trustor is coherent with literature on interpersonal trust [82,163,205]. Our results let us
conclude that personal information exchange can be very effective at fostering trust; however, its
effectiveness is fragile and dependent on circumstance. In contrast to this fragility, the game’s

ability to foster trust was robust to these factors.

The effectiveness of our game was unchanged by any of the measurements we collected in this
study. The inherent propensity to trust, enjoyment of the game, or agreeableness did not affect its
power to make people feel safe with one another. The effectiveness of the game was also not
compromised by age or gender. Although there was a marginally-significant interaction with game
play frequency, the results showed that the game was better than the social task for both frequent
gamers and less-frequent gamers, but the magnitude of the difference was weaker for game
enthusiasts, suggesting that games are a viable option for all demographics and levels of experience
in games. These results suggest that games such as ours are the more reliable form of fostering trust

among team members.

Equally interesting are the constructs that weren’t changed by the task. We compared pairs that
were talking about each other’s preferences and personalities with pairs that talked about where to
go on a game board or which tile to push. However, we did not observe any differences in
involvement, affect, depth, and formality. This is consistent with literature on relational
communication, which suggests that the content of a conversation is distinct from its emotional

and relational components [43,197]. The results suggest that a game is as effective at fostering a
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relational connection between two people as a social conversation.

2.8.2. Why Does the Game Work?

The results clearly indicate that a game has the power to facilitate interpersonal trust between
players. Considering that the conversations in these games were without any meaning or
consequence to the players’ lives, these results may seem surprising. One might argue that the
interaction that occurs between players in online games might be considered as an impoverished
form of communication, and as a result, online games should not be effective at facilitating trust
development. Unless games are intentionally designed to promote personal information exchange
or similarity development through their mechanics, the limited amount of conversation that does
occur will generally be about events in the game. We now explore the idea that a game is in fact a
legitimate social interaction that can be optimal for trust formation. In particular, we focus on two
components of play: the game’s ability to simulate risk and interdependence, and the idea of game

moves as conversational turns.
2.8.2.1.  Simulating Risk and Interdependence

As described above, the formation of trust requires an appropriate amount of risk (i.e., consistent
with the current level of trust between the individuals) and interdependence between two partners.
A game is an artificial environment that can be designed specifically to create interdependence.
Following existing frameworks on collaborative game design [52,135], we implemented
mechanics like asymmetrical roles and the need for information exchange (e.g., position on the
board) to induce interdependence between the players. In terms of risk, poor performance in the
game had no real life consequences for the players. Because the stakes were artificial, the risk was
relatively low, thereby ideal for initial trust formation between strangers who have no existing
interpersonal trust. The conditions we created in our game therefore allow players to rehearse or
perform cooperation and trusting behavior. These activity-based interactions build a relational
connection through experiences, rather than through shared knowledge or similarities.

2.8.2.2.  Game Moves as Conversational Turns
Although not explicitly about trust formation, similar patterns of relationship building to ours have

been observed in Internet play rooms [128], MUDs [131], and virtual reality games [20]. In these
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examples, players didn’t communicate explicitly about non-game content; however, they still
created social bonds. McEwan et al. [128] argue that moves within the game “are legitimate forms
of human contact which create a shared experience through an (albeit stylized) form of human
interaction”. The notion that players can communicate nonverbally through the game is reflected
in our recordings of the game sessions. Players would sometimes suddenly say “Good Idea!” or
“Ah, now I get it” without the other player having proposed anything, clearly responding to a
nonverbal game move. The game adds richness to computer-mediated communication by allowing
for extra channels of communication (i.e., game moves as conversational turns). Our results suggest
that these interactions create relational bonds between players that are as strong as those created
through explicit verbal conversation.

2.8.2.3.  Fragility of Conversation vs. Robustness of Games

We showed that the effect of social conversation on interpersonal trust is fragile because it is
vulnerable to personality and enjoyment of the conversation. Games appear to be robust against
these contingencies. We believe the reason for this robustness is due to the activity-based nature of
social interaction within games. Based on literature on trust formation, personal information
exchange facilitates trust because this information is trust warranting and highlights similarities
between partners. These effects are however dependent on the content of the interaction. If the
information exchanged is not trust warranting or only highlights differences between the partners,
the interaction is not likely to facilitate trust formation. Some partners might not want to exchange
information because they are generally more private or don’t enjoy these kinds of interactions. In
contrast, the social interactions in games are independent of content or explicit communication.
Relational bonds are formed through action and game-related communication. These activity-based
interactions appear to foster relational bonds between partners as well as personal communication,

while being free of the contingencies that content-based interactions depend on.
2.8.2.4.  What should be Said About the Properties of the Game

Our game was strongly affected by networking issues, which made the game more frustrating and
difficult than we expected. This is reflected in the results. Performance in terms of gems collected
was lower than we expected, and participants in the game condition scored low on competence and

high on tension. Comments from the debrief as well as the recordings of the game session confirm
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that many participants experienced a frustrating, ‘buggy’ game, rather than the playful experience
we intended. The results of this study have to be interpreted with this in mind. Nevertheless, our
results showed strong effects that support arguments for the effectiveness of our game. Submitted
comments and the recorded conversations indicated that dealing with a ‘buggy’ game made the
players bond over how frustrating and challenging the game was. Literature suggests that
frustration in games can have positive consequences on player experience [64]. Our results show
that performance, perceived competence, and enjoyment don’t impact trust formation directly,
supporting at least the assumption that the game doesn’t have to be ‘fun’ or satisfy competence to
facilitate trust. Social identity theory suggests that creating an ‘out-group’, which can be considered
the common enemy, strengthens the cohesion of the ‘in-group’ [184] — in our case, the players can
be considered as the in-group and the game system as the out-group. Alternatively, the frustration
might have hampered an otherwise even more effective trust building intervention. Based on
previous frameworks for team building games [52,135], frustration and poor usability should be
avoided. The results support the assumption that increased tension inhibits trust formation. The

role of frustration on trust formation in team building games is an interesting area of future research.

2.8.3. Design Implications

Our results suggest that online multiplayer games should be considered as a potential team-building
activity to facilitate trust formation in distributed project teams; however, there are implications to

other collaborative relationships and to aspects of interpersonal relationships beyond trust.

Games have long been used as a means of supporting social interaction. Family board game nights,
tabletop gaming in board game stores, or weekly bridge meet-ups among friends can help us satisfy
our psychological need for relatedness [167] and create shared experiences that draw us closer
[63,78]. Online multiplayer games have the additional advantage of allowing distributed friends
and families to maintain a connection—for example, people enhancing their friendship through
play of social network games [203] or seniors playing online poker together to stay connected [178].
Trust is not just important in distributed project teams, but is valuable in many types of
relationships. Consider, for example, an online dating site. Users who are matched chat via text to
get to know one another before deciding whether or not to meet for a date. Our results suggest that

playing an online game together might help potential couples to develop a trusting bond or to
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develop positive relational communication patterns. Or consider families who are geographically
separated from one another. Playing a networked game may help develop that trusting bond
between, for example, a grandparent and their grandchild who lives in a different part of the world.
Future work is needed to determine whether our results can be applied into contexts beyond

distributed project teams.

2.8.4. Limitations and Future Work

Although our results strongly suggest the potential of games as trust-building activities, there are
limitations in our study that should be addressed in future work. First we have to acknowledge the
already discussed technical problems and the effects on our manipulations. The potential influence
of in-game frustration on our results and the question of how well a non-frustrating game could
facilitate interpersonal trust should be investigated. Second, we treated participants as individuals,
when they were part of a dyad, and therefore not entirely independent. This also prevented us from
investigating the effects of matchmaking. An interesting direction for future research would be to
investigate the effect of team constellations (e.g., same sex vs. mixed dyads). Third, our method
for measuring trust was a modified scale. Even though its metric properties made it a viable
measure for trust, future research should try a more multi-methodological approach to measuring
trust. Other studies investigating trust have, for example, implemented social dilemmas based on
game theory to measure trust behaviorally [16,152]. Using these methods, it is possible to make
assumptions about the fragility of trust, which is suggested to be a problem in distributed teams
[16,156]. Future research could investigate the effect of games on the ‘thickness or fragility’ of
trust compared to social tasks. Fourth, our results must be generalized with caution. Effects we
found in this study might be specific to the mechanics implemented in our labyrinth game. Further
research should investigate the effects of other games containing different game mechanics and
narrative elements. Fifth, we attribute the results of this study to the game in general. Our findings
raise the follow-up question of which mechanics or properties of the game specifically caused our
results. Future research should further investigate what properties of the game (e.g., cooperation,
interdependence, risk, frustration, playfulness) were the cause of our results. Lastly, we
investigated dyads. While using dyads to investigate small group dynamics is a viable research
method, future research should aim to investigate the effects of a game in bigger teams. We further
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only assume that each individual is its own data point instead of investigating the dyad as our unit
of analysis. We did not control for or include possible hieratical effects of dyad membership which

might have affected our statistical analysis.

2.9. Conclusions

Based on current literature on trust development, we proposed that context factors like risk and
interdependence could facilitate trust formation in distributed teams. We argued that games are an
optimal medium to induce an appropriate amount of risk and a need for interdependent interaction
between team members. In this paper, we showed that a game designed with these properties in
mind could compete with a social task that was designed to facilitate trust through personal
information exchange. In fact, it was better at facilitating trust than the social task. Our game was
also as good as the social task in promoting relational communication between the partners in terms
how involved or affectionate they perceived one another. These results support the notion that
interactions in games, while being focused on the game itself, are as efficient at facilitating social
bonds as social conversations. Our findings also suggest an explanation as to why games were
better at fostering trust than the social task. Under optimal conditions, the conversations in the
social task could effectively bring participants closer together. However, the efficacy of the
conversation was vulnerable to a set of contingencies, whereas our game facilitated trust regardless
of age, gender, personality, or experience. We conclude that games are simply more robust against

factors that threaten the efficacy of social icebreakers.

The relationships built through gameplay are sometimes considered as impoverished versions of
the rich bonds that are created through conversation. We contribute to a growing body of work
recognizing the ability of games to shape and foster online social relationships, facilitating the

development of deep and meaningful social bonds.
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3. MANUSCRIPT B: Cooperation and Interdependence: How

Multiplayer Games Increase Social Closeness>

3.1. Introduction to Manuscript B

The results from study one lay the groundwork for my research as we can now more confidently
assume that digital games can foster social ties between players. The more interesting question we
can now address is: ‘How?’, moving to the original question that drives my research: What are the

properties of play responsible for social ties between players?

As described in the introduction, we can draw from an incredibly diverse set of previous work that
has implemented games to jumpstart online relationships. In our review of this literature, we have
already argued that the mechanics that have been so far proposed (e.g., ‘complementary roles’
[52,174], synergies between goals’[160], ‘asymmetric knowledge’ [71,73]) can be synthesized into
two overarching mechanics: cooperation and interdependence. Unfortunately, we know very little
about how these mechanics actually affect social ties between the players for two reasons: first,
neither cooperation nor interdependence has been systematically compared to their inverse (i.e.,
competition, independence). We therefore do not know if cooperation is actually necessary as a
mechanic for social play or by how much it increases the social component compared to
competitive games. The same can be said about interdependence and ‘independence’. Second, both
mechanics have so far mostly been used in tandem (e.g., [14,52,71,111]) making it impossible to
confidently attribute any social effects on either one of the mechanics. To further our understanding
of social game design, we need to disentangle the mechanics and systematically evaluate them

separately.

2 The manuscript in this chapter, reproduced with permission form ACM, was published as:

Depping, A. E., & Mandryk, R. L. (2017, October). Cooperation and Interdependence: How Multiplayer
Games Increase Social Closeness. In Proceedings of the Annual Symposium on Computer-Human
Interaction in Play (pp. 449-461). ACM.
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3.2. Abstract

Games have long been used as a bonding activity; however, research on establishing and
maintaining social closeness through games uses different terms, different mechanics and controls,
and different contexts of use. As a result, designers have little guidance on which multiplayer game
mechanics are most effective. We summarize literature on game design for social closeness into a
framework with two collaborative mechanics: cooperation and interdependence. We then created
four versions of an online game to independently test the effects of these game mechanics on
relationship formation between paired online strangers, showing that cooperation and
interdependence are two distinct factors that both can be used to improve play experience and
increase social bonds. Additionally, we unpack the effect of interdependence, showing that the

improved social closeness can be explained by the increase in conversational turns.

3.3. Introduction

Games have long been used to support social interaction: family board game nights, tabletop
gaming in board game stores, and weekly poker games among friends can help us satisfy our need
for relatedness [166,167] and create shared experiences that draw us closer together. Digital games
are increasingly being employed to help form and maintain social relationships, with the additional
advantage of assisting distributed friends and families to maintain social connections — for example,
people enhance their friendship through playing social network games [203], seniors play online
poker together to stay connected [178], and kids with mobility disabilities connect through online
multiplayer games [78]. The Entertainment Software Association (ESA) reports that in 2016, the
majority of gamers played in multiplayer mode at least weekly because they felt that video games
help them connect with friends [53]. Multiplayer co-op modes are becoming increasingly common

in games [129,143] and people are playing games online with both friends and strangers [53].

Research on facilitating social closeness through games suggests that multiplayer game mechanics

can be used to build or strengthen relationships in various contexts. For example, in the context of

supporting people with different game preferences and abilities (e.g., grandparents playing with

grandchildren), Harris et al. [74] explore asymmetric games that embrace and cater to differences

between players, but maintain tightly-coupled social interactions. Investigating the context of

supporting distributed work teams, Depping et al. [37] show that playing a cooperative
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interdependent digital game can facilitate trust formation between two strangers online. And in the
context of family members with caring responsibilities, Gerling et al. [63] show that playing a
motion-based game with cooperative, closely-coupled game mechanics can help caregivers bond

with an older adult who has motor impairments.

Although these examples all demonstrate the benefits of multiplayer game mechanics for
establishing or reinforcing social closeness, we cannot compare or contrast the advantages of the
different approaches taken by the different research teams. Each project uses different terms for
the multiplayer aspects (e.g., asymmetry vs. complementarity), different game mechanics and
controls (e.g., a shooting mechanic in a motion-controlled game vs. a puzzle mechanic in a mouse-
based game), and different contexts of use (e.g., supporting existing familial relationships vs.
building new work relationships). These differences mean that game designers or researchers who
wish to leverage multiplayer game mechanics to facilitate social relationships have little guidance

on which mechanics or approaches to choose to implement for optimizing social closeness.

In this paper, we systematically explore how multiplayer game mechanics facilitate social
closeness among dyads of strangers. First, based on a literature review of multiplayer game
mechanics for relationship formation and maintenance, we establish cooperation and
interdependence as two distinct multiplayer game mechanics that have been successfully employed.
Second, we designed a game to investigate the efficacy of these two mechanics separately and in
combination, but with all other structural elements of the game remaining consistent. Third, we
conducted an experiment with dyads of strangers to determine how the mechanics affect the social

relationship that results from playing together. Our results show the following:

e Collaboration and interdependence are two distinct mechanics that separately influence game
enjoyment and experienced relatedness during play.

e Similarly, collaboration and interdependence are two distinct mechanics that separately and
significantly influence the experienced social closeness as a result of play. Furthermore, they do
not interact with each other.

¢ We additionally determine a primary mechanism through which interdependence works — the
number of conversational turns between players fully mediated the prediction of interdependence

on resulting social closeness.

48



Fourth, we explain our results and turn to theories of interpersonal interaction to describe why these
two mechanics facilitate social closeness. And finally, we discuss the implications of our results

for the design of games to establish and facilitate social closeness.

Social games have the potential to help form new relationships and strengthen existing ones. We
contribute to the growing body of literature that aims to understand the potential of games to
strengthen the bonds between people.

3.4. Related Literature

We reviewed literature on the benefits of multiplayer game mechanics for establishing or

reinforcing social closeness.

3.4.1. Scope of Literature Review

To scope the review, we were specifically interested in including previous work that satisfied three

conditions:

First, the primary goal of the research should be promoting or understanding social closeness, rather
than it being a secondary benefit that “came for free” along with the main goal of interest. For
example, we do not include multiplayer exergames in which the goal was to leverage social
pressure to improve exercise adherence (e.g., [144]), or papers in which communication is more

productive when using game interfaces that support simultaneous interaction (e.g., [173]).

Second, the research should be focused on games as a tool of intervention, rather than an
ethnographic study of how playing games can bring people closer together. For example, we do
not include work that examines how playing online games, such as World of Warcraft, helps people
make friends (e.g., [27,186]) and build social capital (e.g., [212]).

Third, the research should have either built and evaluated, or analyzed collaborative games, as
opposed to other forms of technology that promote social closeness. For example, we do not
include in our review work on how domestic video technologies can be used to bring families
together (e.g., [100,101]), how adolescents can engage in playful activities over videochat
interfaces (e.g., [207]), or how grandparents can read to their kids over a distance (e.g., [6]).

Although there are important results that we draw from each of these out-of-scope areas, our intent
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in the systematic review was to synthesize the literature on collaborative game mechanics that
facilitate social closeness.

3.4.1.1.  Goal of Literature Review

As noted in the introduction, researchers that investigate the effects of collaborative play on social
closeness have implemented different mechanics with different goals and have used different
terminologies. For example, Harris et al. investigated “asymmetric”” game mechanics in the context
of intergenerational play in the game Beam Me ‘Round, Scotty! [71,72,74]. Beznosyk et al.
investigate “closely-coupled” play in the context of six casual games using six different mechanics
[14]. Rocha et al. identify collaborative design patterns like “complementarity” and “synergies

between abilities” in an analysis of existing collaborative games [161].

Our primary goal was therefore to identify the commonalities between all of these implementations
so that we could identify the abstract overarching patterns that connect the existing approaches.
The three aforementioned examples might use very different mechanics in very different contexts;
however, what they have in common is the goal of inducing a dependency between players. Based
on our review of the literature on collaborative game mechanics and their potential to facilitate
social bonds, we identified two overarching mechanics: cooperation and interdependence. In the

next sections, we use these two dimensions to review existing literature on social closeness through
play.
3.4.2. Cooperation

The most prevalent idea in the literature on collaborative play is the notion of players working
towards the same goal. This stands in contrast to competitive play in which players have separate
or in its most extreme, opposing goals. Rocha et al. [161] identify “shared goals” and “synergy
between goals” as essential design pattern in collaborative play. The “synergy between goals”
pattern acknowledges that collaboration does not necessarily mean complete cooperation. It is
possible for players to simultaneously pursue individual goals (leveling up one’s own character)
and group goals (making sure the group wins). Zagal et al. [209] describe this phenomenon as the
tension between ‘individual utility’ and ‘group utility’. Another way of thinking about cooperation
IS by examining conflict. Definitions of ‘games’, as well as design guidelines, emphasize the
important of conflict [61]. Competitive and cooperative games differ in where conflict originates.
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Competitive games pitch players against each other and the conflict lies between the players. In
cooperative games, players team up to overcome obstacles and challenges (e.g., limited time or

resources) and the conflict originates between the players and the system or other groups.

The virtue of cooperation in the context of facilitating social bonds seems obvious and a matter or
common sense and is often included in design frameworks [13,95]. It is therefore not surprising
that every study we reviewed implicitly assumes cooperation to be the superior mechanic for
facilitating social bonds. Seif EI-Nasr et al. [174] investigated cooperative games like Little Big
Planet or Rock Band 2 to identify cooperative performance metrics. Depping et al. [37] investigated
the trust facilitating properties of a cooperative puzzle game in the context of distributed teams. A
number of cooperative 3D environment puzzle games have been found to effectively promote team
building [52,111,117]. In the game Operation Sting, players share the goal of successfully
performing a heist together [134,135]. Researchers found the game to have a positive effect on the
social fabric of the group [134,135]. Only one study investigating the effect of a collaborative game
on the players’ perception of each other actually built a competitive version of the game [32].
Unfortunately, a direct comparison between cooperation and competition was not reported. The
authors do, however, suggest that competition diminishes the extent to which players relate game

outcomes to liking for their partner in a game [32].

The idea that games should be cooperative if they are to facilitate social closeness appears to be an
assumption made by researchers and designers. Unfortunately, there has not been a direct
comparison between cooperation and competition regarding their individual effects on the social
bonds formed through play. Furthermore, cooperation has almost always been implemented in
combination with interdependence. Without an investigation of cooperation separately from

interdependence, we can only make assumptions about the effectiveness of either mechanic.

3.4.3. Interdependence

The second theme that emerges in the literature on collaborative play is focused on the level of
dependence between players. Interdependence is a term from psychological frameworks on social
and group interactions and is commonly defined as the ‘degree to which group members must rely
on one another to perform their task effectively’ [169]. In the context of games, the ‘task’ can be
viewed as the goal players want to achieve within the game. Rocha et al. [161] identify six design
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patterns in their analysis of popular collaborative games. As already discussed, ‘shared goals’ and
‘synergies between goals’ are mechanics emphasizing cooperation. The other four design patterns
are: ‘complementarity’ (specific to roles in the game), ‘synergies between abilities’, ‘abilities that
can only be used on another player’ and ‘special rules for players of the same team.” All of these
patterns describe game mechanics that induce dependency, i.e., a need to rely on and interact with
the other players [161]. Similarly, in their analysis of the collaborative board game Lord of the
Rings, Zagal et al. [209] suggest that ‘a collaborative game should bestow different abilities or
responsibilities upon the players’, emphasizing the importance of interdependent play. Beznosyk
et al. [14] distinguish ‘closely-coupled’ from ‘loosely-coupled’ casual games and find that closely-
coupled games rated higher overall in engagement. Unfortunately, they compare different games
with each other, making it hard to distinguish what effects are due to the game and what effects are
due to interdependence. Their results suggest however, that interdependence has a positive effect

on player experience.

In the game Zoom [111], each player received one picture they had to describe to the others; the
group then had to arrange the order to create a coherent story. The game utilized complementary
knowledge to induce dependence between the players. Findings suggested that the game was a
viable tool for team building [111]. Similarly, Ellis et al. [52] designed the games Castle Builder
and the Tower of Babble, which each utilized complementary knowledge in a different way. In
Castle Builder, only a few players were familiar with the blueprint of the castle that was supposed
to be built. In the Tower of Babble, players were required to utilize perspectives of different
viewpoints to ensure the tower was being built straight. In all of these games players were bound
to interact because each member had a piece of information that was required to complete the task.
All of these games appeared to have positive effects on the social fabric between the players. Nasir
et al. [134,135] created a game called Operation Sting to facilitate team building. Players each had
the same knowledge, however, the actions they were able to perform were different for each player,
giving them complementary roles (e.g., thief, hacker). Also utilizing complementary roles, Harris
et al. [71] created the game Beam Me ‘Round, Scotty!, a game utilizing “asymmetric” game
mechanics inducing interdependence between players. The experimental design does not compare
high interdependence to low interdependence; however, the participants’ quotes suggest a positive

impact of the interdependence that was experienced. Gerling et al. built two interdependent games
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to explore social play as an opportunity to connect caregiving dyads [63]. They found that
dependence between players appeared to foster communication between the players.

Each of these studies used different games, mechanics and contexts to implement interdependence.
The findings suggest, however, that a dependence between players and a necessity to interact and
communicate could potentially facilitate social closeness. While these results seem promising, we
do not know how high interdependence compares to low interdependence or how it affects social

closeness when it is not confounded with cooperation.

3.4.4. Summary of Systematic Review

Although these examples suggest that cooperation and interdependence can promote social
closeness, we cannot compare or contrast the advantages of both mechanics. While we have a rich
understanding of different methods and contexts in which playing together facilitates social bonds,
we have little guidance on the effects of the underlying mechanics. If we want our academic
knowledge of collaborative games to effectively inform game design, we need to understand the
different elements that make games so effective at reinforcing relationships. In previous studies,
cooperation and interdependence have been implemented together. How the two mechanics affect
relationships individually is yet unclear. Previous studies have also not systematically evaluated
how the mechanics affect social bonds. Are the relationships formed through cooperation different
from the relationships formed through competition? Finally, we have no knowledge about how the
two mechanics interact. Common wisdom might suggest that both mechanics have to occur
together in order to facilitate social closeness. Psychological theories on group work would even
suggest that interdependence in combination with competition would elicit hostilities and distrust
[98,99]. For game designers to be able to make informed design choices based on research, we
need to look beyond the blanket term ‘collaboration’ and systematically disentangle and evaluate

the underlying forces of collaborative play.

3.5. Experiment

We conducted an experiment to evaluate how cooperation (vs. competition) and interdependence

(vs. independence) affect how players perceive the game and each other.
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3.5.1. Game Design

We created a game in which both collaborative factors, i.e. cooperation and interdependence, could
be varied independently. This resulted in a two-by-two matrix: crossing competition or cooperation
with independence or interdependence resulted in four different games. In our design process, we
ensured that all other structural elements of the game were identical, and that only the two game
mechanics were manipulated. In the following sections, we will first describe the general design of

the game, and then describe the implementation of the four versions.
3.5.1.1.  Labyrinth Game

We created the game called Labyrinth: a networked, 2-player puzzle game implemented with the
Unity Game Engine, based on a German board game of the same name. The game is a top-down
2D board-style game. The game board is comprised of tiles and the configuration of the tiles creates
paths through the maze. The players control 2D avatar sprites that they can move along the paths
using the arrow keys. The goal is to reach and collect gems that are positioned on the paths of the
maze. The game is structured in individual puzzle ‘sets’. A set starts with both players and one gem
spawning in specific locations. A set lasts for a fixed period of time during which the players have
to collect the gem (the set duration is different between the four versions for balancing purposes).
Once the set time is up, a new set is loaded with new starting positions. If a gem is not reachable
with the current configuration of the maze, the players can push rows and columns to reconfigure
the maze and open new paths. Players change the maze by pressing the spacebar and walking
against the wall they want to push. After a wall is pushed, the players have to wait until the wall

automatically moves back to its original position before they can push another wall.
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Before the multiplayer game, players completed an interactive single-player tutorial that took
approximately three minutes. The tutorial used written instructions to present the rules of
movement and wall pushing. Players could only progress to the multi-player experiment versions

once they completed the tutorial.
Interdependence

In order to operationalize dependency or lack thereof between the players, we used two strategies:
complementary roles and separate board games. Complementary roles meant that one player was
only able to move walls but not collect (the ‘pusher’) while the other player was only able to collect
gems but not push (the ‘collector’), leading to a high level of dependency in the interdependent
versions of the game. In the independent game version, each player could use both abilities. To
further avoid any effect one player might have on the other player’s game experience we had them

play on two separate game boards in the independent games.
Cooperation

We induced cooperation by manipulating the goal of players. In the cooperative conditions, players
were instructed to work together to maximize the gems they collected as a team. To reinforce this,

Figure 3.1: Labyrinth Game board (Cooperative - Interdependent condition)

Collector

we presented the final team score. Depending on their score, they received a crown (bronze, silver,

gold, or diamond), emphasizing the struggle of the players against the game system. In the
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competitive conditions, players were informed that they were rivals and were to compete for the
gems. To reinforce this, their scores were presented individually and the winner received a golden

crown after the game, emphasizing comparison.

3.5.2. Game Versions

These variations resulted in four versions of the game (see video figure for audio-visual

explanation):
3.5.2.1.  Cooperative and Interdependent

Both players were positioned on the same game board. One was the pusher and the other was the
collector. Together, they had to try to collect as many gems as possible. Each set consisted of a
gem that was not reachable without pushing at least one wall; the most difficult sets required three
wall pushes to reach the gem. The difficulty of the sets increased over time. The final score was

the number of gems collected.
3.5.2.2.  Competitive and Interdependent

Both players were positioned on the same game board. One was the pusher and the other was the
collector. The collector was instructed to collect as many gems as possible. The pusher was
instructed to prevent the collector from doing so. The gems were positioned in a way that made
them reachable for the collector without any wall pushes. The pusher was spawned in a position
that made it possible for them to re-arrange the maze so that the collector’s path was blocked. The
collector’s score was based on the number of gems they collected. The pusher’s score was based
on the number of gems they prevented the collector from reaching before the set timed out and a

new set was loaded. A winner was declared at the end.
3.5.2.3.  Cooperative and Independent

Both players solved the same maze configuration; however, they were positioned on individual
game boards. Both players were capable of pushing and collecting. Players were instructed to

collect as many gems as possible as a team. The final score was the sum of both players’ scores.
3.5.2.4.  Competitive and Independent

Both players solved the same maze configurations; however, they were positioned on individual

56



game boards. Both players were capable of pushing and collecting. Players were instructed to

collect more gems than their rival. Their final scores were compared to declare a winner.

In all versions, participants played two rounds of 5 minutes each (10 total minutes of gameplay).
In the conditions with asymmetric roles, they switched roles in the second round to ensure that both

players had experience with both roles. During gameplay, partners were connected over voice chat.

3.5.3. Measures
All responses were measured on a 7-point-Likert scale (see appendix for full questionnaires).

Interpersonal trust: Social closeness or the quality of a relationship has been measured in a
variety of different ways. In the context of computer-mediated relationships, some research
measures ‘liking” [32,98] to describe the depth and quality of the relationship. However, the
predominant construct that has reliably and authentically characterized social relationships in this
context has been interpersonal trust [37,94,97,114,156,163]. To measure trust, we adopted a scale
that was previously used in the context of brief initial encounters [37]. The scale consisted of 11
items that were derived from the Rempel trust scale [156] (e.g., “I could count on my partner to be
concerned about my welfare.”), the Dyadic Trust scale [114] (e.g., “I feel that my partner can be
counted on to help me.”), and the Specific Interpersonal Trust Scale [97] (e.g., “I could expect my
partner to tell the truth.”). As with previous research [37], the scale was an internally consistent

measurement of trust (Cronbach’s a=.922, M=5.46, SD=.93).

Intrinsic Motivation Inventory (IMI): To quantify the play experience, we measure
interest/enjoyment (Cronbach’s a=.843, M=5.29, SD=1.14), invested effort (Cronbach’s a=.808,
M=5.05, SD=.88) and pressure/tension (Cronbach’s a=.877, M=3.77, SD=1.59) using the IMI
[127].

Player Experience of Needs Satisfaction (PENS): We used the PENS scale, which measures need
satisfaction of competence (Cronbach’s a=.837, M=5.0, SD=1.27), autonomy (Cronbach’s a=.71,
M=4.61, SD=1.24) and relatedness (Cronbach’s a=.681, M=4.29, SD=1.26) in-game. We also
measured intuitiveness of controls (Cronbach’s a=.792, M=5.23, SD=1.23) [167].

Conversational Turns: We quantified how responsive or involved the participants were with each

other by calculating the number of conversational turns in the speech signal based on the audio that
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we recorded during play (M=28.69, SD=19.35). Each change in who is talking is considered a turn

in the conversation.

Propensity to Trust: We measured general propensity to trust (trait) as proposed by Yamagichi
[205]. The 6-item questionnaire asks participants to rate statements such as “Most people are
basically honest.” (Cronbach’s a=.904, M=4.88, SD=1.09)

3.5.4. Participants

The study was deployed on Amazon’s Mechanical Turk (MTurk) crowdsourcing platform. MTurk
connects paid workers to Human Intelligence Tasks (HITs) and has been shown to be a reliable
research tool [124]. We recruited 138 participants, who received $3 for the 20 min study. Ethical
approval was obtained from the behavioral research ethics board of our university, and participants
were asked to give informed consent. To comply with ethical guidelines, the task was only made

available to workers older than 18.

3.5.5. Procedure

We first presented participants with information about what was expected of them (a working
microphone and the willingness to interact with another person for 10 uninterrupted minutes). They
then completed the consent form and demographics and propensity to trust. Subsequently they
performed the tutorial in which they learned the basic gameplay. Once they completed the tutorial,
they progressed to matchmaking in which they were assigned a partner and then randomly assigned
to a condition. They were connected over voice chat to their partner for the duration of the game.
After 10 minutes of gameplay, they completed the PENS, IMI, and trust scales. Finally, there was

a debriefing and an opportunity to leave comments.
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3.5.6. Data Analyses

All analyses were performed with SPSS 24. We identified noncompliant participants based on two
criteria and removed them from subsequent analysis. First we went through the comments in the
debrief and the audio recordings to check if they actually had a working microphone and removed
the ones who did not (N=14). Second, we checked for careless responses in the questionnaires
using a response-time threshold. We removed participants who completed three or more
questionnaires with an average time per item of less than 1.5 seconds (N=19). Our final dataset
consisted of 105 participants (47 male, 58 female; age M= 32.9, SD= 10.37, min= 21, max= 75;
for demographic breakdown of excluded participants see appendix). Our phonetic analysis of
conversational turns required high sound quality. Despite microphone checks and careful
instruction, in some cases the sound quality was not high enough to be accurately analyzed. For
the analysis including conversational turns, we excluded an additional 39 participants due to poor

sound; this left 66 participants for analyses involving conversational turns. Assumptions for

“‘ Hl

Competence Autonomy Intuitiveness®f? Relatedness Enjoyment Pressure/Tension Trust
Contrals

Figure 3.2: Means and standard errors for outcome variables. (light blue)=competition, m (dark
blue)=cooperation; = (pattern)=independent, m (solid)=interdependent (e.g., = = Cooperative and Independent).

analysis of variance were met. Levene’s test showed that variance for all dependent measures was
equal across conditions. All variables appear to be normally distributed (for details on homogeneity

and normality see appendix).
3.5.6.1.  Group vs. Individual Variables

Although our survey items were completed by individual participants, their individual ratings are

subject to the experience of being in a dyad with another participant. For statistical analyses, it is
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important to determine whether the participants can be treated as independent cases. We conducted
an inter-rater agreement (IRA) analysis [116]. The IRA was assessed using the r.. index, which
defines agreement in terms of the proportional reduction in error variance. It compares the observed
variance on a variable over the group members to the variance drawn from a theoretical null
distribution that represents complete lack of agreement [116]. We computed the multi-item rue
index over all relevant constructs. Our r, index (M= .60, se= .06) was below the recommended
threshold for group aggregation (.72). We therefore proceeded treating our psychometric
measurements (i.e., surveys) as individual variables. Excluded from this analysis were

conversational turns, which were inherently measured on a group level.
3.5.6.2.  Propensity to Trust

Literature on trust formation has long acknowledged that a large factor in trust formation is
someone’s general propensity to trust [163,205]. To control for this, we used the participants’

propensity to trust as a covariate in all subsequent models that use trust as an outcome.

3.6. Results

We explore the independent and joint effects of cooperation and interdependence by answering
two questions: First, do the two mechanics affect how players experience the game? Second, how

do the two mechanics affect the relationship between players outside of the game?

A two-way analysis of variance with two between-subjects factors (cooperation/competition and
independence/inter-dependence) was conducted (using Bonferroni correction for multiple
comparisons) to investigate the main effects and interaction of cooperation and interdependence
on the dependent measures (see Figure 7). This analysis allowed us to investigate the distinct main

effects of cooperation and interdependence as well as their interaction.

3.6.1. Player Experience
3.6.1.1.  Are the Games Structurally Similar?

The different versions of the labyrinth game employed different mechanics that changed the
gameplay significantly. The changes were designed to manipulate the multi-player experience;

however, we intended our manipulation to be as equal as possible to avoid confounding factors. To
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ensure our manipulations did not systematically vary in overall difficulty or the difficulty of the
control scheme, we investigated the effect of our manipulations on the perceived competence and

autonomy of players and on the intuitiveness of controls.

For perceived competence, we did not observe any significant main effects of cooperation
(F1,101=.05, p=ns, n?=.00) or interdependence (F1,101=.58, p=ns, n?=.00). Neither was the interaction
of the two mechanics significant (F1,101=.00, p=ns, n?=.00). Similarly, autonomy was not affected
by cooperation (F1101=.08, p=ns, n?=.00), interdependence (F1101=.32, p=ns, 1?=.00), or the
interaction of the two mechanics (F1,100=1.05, p=ns, n?=.01). Finally, intuitiveness of control was
also not affected by cooperation (F1,101=.56, p=ns, n?=.01), interdependence (F1,101=.34, p=ns,
n?=.00), or the interaction of both mechanics (F1,101=.01, p=ns, n?=.00).

Based on these results, we can assume that there were no inadvertent differences in the perceived

competence, autonomy, or the difficulty of the control scheme.

3.6.1.2.  How were the Remaining Aspects of Player Experience Affected by Cooperation

and Interdependence?

First we investigated differences in how related the players felt during the game. The ANOVA
revealed significant main effects for cooperation (F1,101=7.08, p=.01, n?=.07) and interdependence
(F1.100=4.19, p=.04, n?=.04) on experienced in-game relatedness. Both mechanics increase scores

in relatedness but do not interact (F1,101=1.19, p=ns, n?=.01).

We also investigated the effect the two mechanics have on enjoyment. Similar to relatedness, there
are significant main effects for cooperation (F1,100=4.92, p=.03, n>=.05) and interdependence
(F1.100=8.19, p<.01, n?=.08) on enjoyment. Both cooperation and interdependence increase the
enjoyment of the game. The two mechanics do not interact in their effect on enjoyment (Fy,101=.10,
p=ns, n>=.00).

The significant main effects and the lack of interactions indicate that cooperation and
interdependence are two distinct mechanics. Both appear to increase experienced relatedness and

enjoyment.

We observe a significant main effect on invested effort for cooperation (F1,101=4.33, p=.01, 1?=.06);

however, there was no main effect of interdependence (F1101=.28, p=ns, n?=.00). Cooperation
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increased invested effort over competition. The interaction of the two mechanics is also not
significant (F1,101=.68, p=ns, n?=.01).

There were no main effects of cooperation (F1,10:=.16, p=ns, n?=.00) or interdependence (F1,101=.46,
p=ns, 1?=.00) on experienced tension. The interaction term, however, is significant (F1,101=5.21,
p=.02, n?=.05); the effect of interdependence on tension appears to depend on whether the players
are competing or cooperating. When competing, interdependence decreases perceived tension.

When cooperating, interdependence increases perceived tension.
3.6.1.3.  Relationship Between Players

We were most interested in how the two mechanics affect the feelings of closeness and rapport that
developed between the players as a result of gameplay.

Similar to enjoyment and relatedness, we can observe two distinct main effects of cooperation
(F1,100=.12.00, p<.01, n?=.11) and interdependence (F1101=13.47, p<.01, n?=.12) on interpersonal
trust after gameplay. Cooperation facilitated trust development better than competition and
interdependence facilitated trust better than independence. Furthermore, there was no significant
interaction between cooperation and interdependence (F1,101=2.32, p=ns, n?=.02).

These findings further suggest that cooperation and interdependence are two distinct game

mechanics that both influence the relationship individually and do not interact.
3.6.1.4.  Unpacking the Effect of Interdependence

As explained previously, interdependence is likely to affect social bonds due to the increase in
interaction and communication between the agents involved. Our ANOVA results support the idea
that interdependence increases trust development between the players. Theory suggests that this
relationship facilitation can be explained by the degree of interaction between the players during
the game.

To explore this idea, we performed a mediated regression analysis using the Process macro [76] in
which we investigated whether the prediction of interdependence on trust is mediated by the
number of conversational turns (controlling for an individual’s propensity to trust). The regression
revealed that interdependence significantly predicted the number of conversational turns (b=25.75,
SE=3.005, p<.001), explaining 52% of the variance and also directly predicted trust (b=.544,
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SE=.227, p=.020). Conversational turns also directly predicted trust (b=.021, SE=.010, p=.038).
Furthermore, when conversational turns were included in the model, interdependence was no
longer a predictor of trust (b=-.017, SE=.353, p=.961), consistent with a full mediation. The indirect
effect was tested using the bootstrap estimation approach with 10000 samples [76], revealing that
conversational turns significantly mediated the prediction of interdependence on trust (b=.561,
SE=.274, 95% CI=.1043, 1.1439). Approximately 20% of the variance in trust was explained by

all predictors (R-sq= .20, including general propensity to trust).

There is no theoretical reason to assume that the number of conversational turns would mediate the
effect of cooperation on trust as the theoretical underpinnings of cooperation as an effective game
mechanic relate to shared goals and establishing an in-group effect (i.e., us against the game). A
mediated regression supports this. Cooperation predicts trust (b=.697, SE=.231, p=.004), but not
conversational turns (b=4.44, SE=4.48, p=.325). Furthermore, when the number of conversational
turns is included in the model, the effect of cooperation on trust is still significant (b=.612, SE=.210,
p=.005, 95% CI1=.1915, 1.03).

3.7. Discussion

In this section, we summarize our results, provide some theoretical background for our findings,

and discuss design implications, limitations and future directions.

3.7.1. Summary of Results

Our results demonstrate that cooperation and interdependence each affect the relationship between
players. First we established comparability between the four versions of the game. The four
different versions of our game were identical in terms of the dramatic elements and visual design;
we further established that the players’ perceived competence, autonomy, and intuitiveness of
controls did not differ between versions. Ensuring these similarities between the game versions
allows us to more confidently attribute our results to the manipulations of cooperation and
interdependence. Second, we reveal how cooperation and interdependence affect different aspects
of player experience. As expected, both collaborative mechanics appear to increase the relatedness
that players experience during the game. Similarly, both cooperating and interdependence increase

game enjoyment. When considering the invested effort and the perceived tension, the two
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mechanics appear to have different effects. The effort players invest into the game increased when
they were cooperating compared to competing. Sharing a goal with another player appears to be a
key motivator to engage with the game. Interdependence between players seems to have no effect
on the effort invested by players. Cooperation can also induce tension and pressure; however, only
when the game is also interdependent. When players’ actions do not affect each other (low
interdependence), cooperating decreases the perceived tension. Third we confirm that cooperation
(vs. competition) and interdependence (vs. independence) affect the relationship between players
outside of the game. Similar to relatedness and enjoyment, we observe both mechanics separately
affecting the interpersonal trust that developed between players. Informed by theory, we further
offer a model as to how interdependence facilitates the relationship between players. As proposed
by previous work, interdependent tasks increase the need for communication [37,40,98,99] and
previous work in psychology has hypothesized that this increase in interaction between group
members would be responsible for stronger social bonds between the group [16,93,94,99,163]. Our
results confirm this hypothesis. The influence that interdependence has on interpersonal trust is

fully explained by the increased number of conversational turns between the players.
3.7.1.1.  Disentangling Collaborative Mechanics

Previous research has only implemented cooperation and interdependence together. This approach
was enough to illustrate the potential of games to enhance social relationships. For game developers
to make informed design choices, however, we need a more detailed understanding of how these
different parts make collaborative games effective at establishing and reinforcing relationships. We
need to look underneath the broad category of “collaboration” and start teasing out the underlying
mechanics of social play. Our study is the first to disentangle two major mechanics and investigate
them as separate properties of a collaborative game. We successfully demonstrate that cooperation
and interdependence are in fact two separate forces shaping the players’ perception of the game as

well as the relationship that develops with their fellow players.
3.7.1.2. A Systematic Comparison

Looking back at existing literature, it becomes evident how much we already know about
collaborative play. We have an understanding of which mechanics successful multiplayer games

utilize [161,209]. Findings suggest that collaborative games can reinforce relationships between

64



work colleagues [52,111,117], caregiver and caretakers [63], or family members of different
generations [74]. What we still lack are systematic evaluations of the mechanisms that we believe
are driving the beneficial effects of games on relationships. Our study systematically compares
cooperation with competition as well as interdependence with independence within an otherwise
identical game. This allowed us to make assertions about how strongly each mechanic influences
different outcomes. What we observe is that both mechanics have medium-sized effects on the
perceived relatedness, enjoyment and tension. The invested effort in the game is only affected by
shared goals, but also with a medium effect size. Regarding the relationship between the players,

we observe that both mechanics exhibit large effects on interpersonal trust.
3.7.1.3.  The Additive Model of Collaborative Play

Our experimental approach allowed us to also investigate how the two mechanics interact with
each other. As cooperative and interdependent play have so far only been implemented together,
we had no knowledge about if and how the two mechanics influence each other. One reason why
these two mechanics are always used together might be the idea that a dependence between players
is only conducive to their relationship if they are on the same team, working towards the same goal.
Social interdependence theory [99], for example, proposes that interdependence in combination
with competition would lead to oppositional, negative interaction resulting in conflict and distrust.
Or perhaps researchers have only used the two mechanics in tandem because they thought that the
two mechanics would amplify each other’s effect on social bonds if they occurred together. These
models of thinking about the inner workings of collaborative play represent ideas of interactions
between the two mechanics. These models, however, have never been investigated in the context
of games. Our study addresses this lack of knowledge by giving evidence in support of an additive
model. Our findings support the notion that cooperating and being dependent on the other player
are two separate mechanics that do not interact, but instead each provide their own influence on
how players experience the game and each other. Our results indicate that both individual effects
are additive, leaving the cooperation plus interdependence condition to be the most effective at
facilitating social closeness. Only the effect on the perceived tension/ pressure appears to adhere

to a conditional model.

65



3.7.2. Theories of Interpersonal Interaction

In the following section, we look to psychological theories offering explanations as to why

cooperation and interdependence in games facilitate social closeness.

Cooperation in Theory: The argument that working towards the same goal will facilitate social
bonds is most commonly justified using Social Identity Theory (e.g., [52]), which argues that a
large part of a person’s self-concept is based on group membership [183]. As an individual can
potentially identify with many different groups, an important concept within Social Identity Theory
is group saliency [95]. When a group membership is more salient to the individual, they will likely
identify more strongly with that group. Findings suggest that group saliency can be induced by a
minimal set of identifiers—even randomly assigning people to a group can elicit group identification
[95]. A game that pits the players together against another team or the system could therefore
already be enough to create a sense of group membership reinforced by conflict, i.e., “us vs. them’.
Greater identification with a group has been linked to greater trust and cohesion among group
members [1], greater individual contribution to the goals of the group [1], and increased group

productivity [95].

Interdependence in Theory: The concept of task interdependence comes from psychological
frameworks on group work and is usually described as the ‘degree to which group members must
rely on one another to perform their task effectively’ [169]. Regarding the formation of trust in
relationships, psychological research supports the idea that task interdependence is a requirement.
Trust towards another person is only required if that person’s actions affect the trustor. A person is
only vulnerable to a partner if they can be potentially hurt or helped by that person. Therefore, a
context of interdependence is helpful, and perhaps even necessary for two people to build a trusting
relationship [98,163]. According to Social Interdependence Theory [99], if a group or dyad
performs a task that is high in interdependence, their need to interact and engage with each other
increases. This increased interaction and communication between group members is believed to
reinforce the formation and maintenance of social relationships. Interestingly the assumption that
interdependence in competitive settings would diminish social closeness was not confirmed in our
study. Our results suggest that even in competition, interdependence increases relatedness,

enjoyment, and interpersonal trust.
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3.7.3. Implications for Design

Given what we have learned from our results, and the psychological theory that explains the
findings, we can derive some design implications for social games with the goal to facilitate

relatedness, enjoyment, and the relationship between players.
3.7.3.1.  Maximizing Cooperation

Our results show that sharing a goal with the other players affects the game positively. Building on
social identity theory, we can further recommend that cooperative game mechanics should be
designed with group identification in mind. Designs could maximize group saliency by
emphasizing group identity. In-group identification can be enhanced by pitting the in-group against
an outside force, such as a challenging system or another group. Many multiplayer games have
been successfully using group membership as a tool to emphasize cooperation as a game mechanic.
World of Warcraft (WoW) introduced two factions, creating strong in-group identification (e.g.
“For the Horde!”) and a clear enemy faction that players are pitched against in PvP games and
ranking systems within WoW. A similar faction system was used in Pokémon Go. While there is
little interdependence between fellow players in the same team (e.g. team Mystic), game designers
used team colors, symbols, and unique Pokémon to create a sense of belonging to one particular
group.

So far we have only discussed fully assured cooperation in which goals were pre-set as fully shared.
In some games, however, players pursue multiple goals that might conflict. A support character in
a MOBA game like League of Legends for example, is pursuing the individual goal to level up
their own character. Their group goal, however, is to support other characters, which can result in
fewer resources for them. As mentioned previously, Zagal et al. [209] describes this as the tension
between individual utility and group utility. These scenarios add a level of uncertainty as the
players cannot know whether the other players will act in their own best interest or what is best for
the group. This uncertainty could hurt the social facilitation through the game or it could form even
stronger bonds as cooperation is now a choice and thereby perceived as more meaningful. Our
study has only investigated the effect of full cooperation. How conflicting goals affect the

relationship between players remains to be investigated.
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3.7.3.2.  Maximizing Interdependence

Based on our results, we can conclude that a high level of dependency is a desirable property of a
game if the goal is to strengthen the social bonds between players. We can furthermore suggest
that any mechanic implemented to induce dependency between players (e.g., synergies between
abilities, complementary knowledge) should be in service of increasing interaction between players.
In this study, we used voice chat as a communication channel and operationalized ‘interaction’
through conversational turns. While our system configuration yielded very positive results, many
games might not offer that communication channel to their players. Other games offer different
means of interaction such as text chat or low bandwidth signals that signify simple massages like,
for example, ‘help’, ‘danger’ or ‘missing enemy’ (as is implemented in League of Legends).
Research has even suggested that in-game actions can be interpreted as conversational turns [128].
Any mechanic that induces interdependence challenges the players to effectively coordinate and
communicate. As a design guideline, we can recommend that any implementation of
interdependence should be accompanied by a way for players to successfully send, receive and
adequately interpret other players’ signals. The communication channel has to allow for signals
that are rich enough in information that players can effectively overcome the coordination

challenges that the game poses.

Frameworks from literature on work and organizational psychology distinguish different kinds of
interdependence [98,169,193] — specifically, task interdependence and outcome interdependence
[193]. Johnson and Johnson [98] define task interdependence as the necessity for each member to
take action for other members to do any part of their work. In contrast, outcome interdependence
is defined as the degree to which the outcomes an individual receives depend on the performance
of others [98]. As outcome interdependence does not actually require interaction during the task,
we would recommend implementing task interdependence. In games, this means that the
dependence between players should not be an addition of scores or damage or any other resource

in the game, but be derived from a need to coordinate and interact during play.
3.7.3.3.  Working with Restrictions

Ideally a game should employ both mechanics in pursuit of strengthening the social bonds between

players. However, some games have core mechanics that are incompatible with some of our
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recommendations. Some games might be inherently competitive and shared goals as a design
option is unavailable. Online chess, for example, or multiplayer tower defense games are inherently
zero sum paradigms that pit players against each other. Our results suggest that even competitive
games can still reinforce relationships through interdependence. Other games might be entirely
optimized for individual play independent of other people’s influence or cooperation. Clash of
Clans for example, is an interesting example of an inherently single player game that still
successfully generates strong bonds between their players. The core game elements of building
your village and raiding other villages are competitive and independent in nature. Game designers
implemented clan membership, and clan-specific success metrics and leaderboards to induce group
identification and an “us vs them” mentality. Game designers also created interesting ways to
induce interdependence. Because the core game elements were asynchronous and optimized for a
single-player experience, game designers opted for outcome interdependence. In ‘Clan Wars’
(battles between two clans), individual performances were added up to clan-specific performance
metrics. Clan wars also induced a need for coordination, as attack strategies have to be discussed.
Another mechanic they introduced was a reinforcement system. Other clan members can send
reinforcements that support the single players in their raids. These design choices are all peripheral
additions that do not fundamentally change the game. They rather leverage the psychological
mechanics that underlie the benefits of cooperation and interdependence (group identification,
increased interaction), without actually requiring the development of a fully cooperative and

interdependent game.

3.7.4. Limitations and Future Work

Although our findings provide insights into multiplayer game mechanics for facilitating social

closeness, we acknowledge the limitations of this work.

First, we only tested our results using one specific puzzle game. Comparing our conditions in an
otherwise identical game was necessary for our research questions. How well our findings translate
into game genres like platformers, first-person shooters, or even board games remains unclear. The
psychological frameworks would suggest that dynamics like group identification and increased
interaction would have similar effects regardless of genre; however, future research should

investigate if our findings hold in different genres.
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Second, we only tested with a specific set of mechanics. While we believe that these mechanics
are valid representations of cooperation and interdependence, we cannot exclude the possibility

that other mechanics inducing cooperation and interdependence might have led to different results.

Third, we focused on establishing a new relationship between two strangers in a brief game
interaction. How the results extend to relationship maintenance or to establishing relationships that
are intended to be deeper (e.g., longer term) or of a different nature (e.g., romantic) is still

speculative.
Fourth, we examined dyads. Extending the findings to groups would provide value for the field.

Fifth, it is important to acknowledge that cooperation and interdependence are most likely not the
only game elements that facilitate social closeness. Based on theory and the predominant themes
discussed in the game literature, however, we found them to be the most prevalent. Future research

should further identify mechanics that can bring players closer together.

Finally, our experimental setup did not anticipate the difficulties of sound quality we encountered.
While we still found effects using phonetic analysis despite our reduced sample size, future
research can draw a lesson from this and instructs participants to reduce background noise (e.g.

radio, TV) and use headphones to avoid echo.

3.8. Conclusions

The motivational draw of video games comes from different needs they satisfy. While games can
make players feel powerful, autonomous, and explorative, they can also make players feel socially
connected to other players. In 2016, 54% of the most frequent gamers played socially, to bond with
friends, family, or strangers through play [53]. This need is already being acknowledged by game
researchers who investigate the social potential of games, as well as by the video game industry
who continue to implement more multiplayer mechanics into their games. How do we design
games that effectively promote social closeness between the players? We previously had a very
narrow understanding of what social play should look like. The work on social play predominantly
assumed that games need to be cooperative and interdependent to facilitate social closeness. Our
results demonstrate that both factors do in fact positively influence the relationship between the

players. Our findings additionally widen the perception of what collaborative play can entail. The
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effects of cooperation and interdependence are not co-dependent, but are additive and can therefore
be leveraged separately. A competitive game high in interdependence can still help two players
form a connection. Similarly, shared goals and group identification alone could help players form
communal bonds. The disentanglement of concepts previously only used in tandem broadens the
design space that we can explore to innovate and further the use of social games. Our findings also
help us better understand these mechanics. Interdependent play may only ever be as effective as

the communication channels of the game allow it to be.

Forming and maintaining positive relationships between grandparents and grandchildren,
caregivers and elderly caretakers, work colleagues, parents and their kids, or distributed friends
can be difficult. Social games can be a powerful tool to help strengthen these bonds. The more we
understand the underlying elements of social play, the more we can use games to bring people

closer together.
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4. MANUSCRIPT C: Designing for Friendship: Modeling Properties of
Play, In-Game Social Capital, and Psychological Well-being’

4.1. Introduction to Manuscript C

Until now, we have used controlled experiments with random assignments of participants and game
conditions that were specifically designed for our research questions. One of the drawbacks of such
a controlled experimental approach is that we do not know how well our findings can be
generalized to a broader scale over different types of games in different types of gaming
communities. Additionally, we have so far only tested the efficacy of interdependence and
cooperation after a short period of playtime (i.e., 10 min). Finally, we tested the effects of
interdependence and cooperation in interactions between dyads of strangers. How do these
mechanics affect long-term relationships in a variety of different relationship types? Based on our
findings so far, we have reason to assume that players who experience higher levels of
interdependence or higher levels of cooperation with other players within a game are more likely
to build stronger social bonds within those gaming communities. How well this assumption holds
in a more general setting, however, is yet unclear. In this third study, we aim to test how well our
assumed predictors of in-game relationships perform ‘in the wild’ (i.e., in naturalistic play settings)
rather than in an experimental setting. Because we are now aiming to investigate more established
social ties within communities, rather than in dyads, we are in the realm of investigating social
capital. Choosing the social capital framework ties our findings to previous approaches touching
on social ties in games. As we have discussed in the related literature, social capital is often used
as a framework to evaluate social ties within specific contexts. Social capital is an interesting
construct as it has generally been associated with positive outcomes regarding social wellbeing
[150,199]. Within the context of games, however, this association is questionable. We further add

a third dynamic we think is predictive of the social capital build within a game: toxicity — the level

3 The manuscript was accepted for publication at the upcoming 2018 Annual Symposium on Computer-
Human Interaction in Play (CHI Play 2018).

Co- authors to this paper were Colby Johansson as second author and Regan L. Mandryk as third author.
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of hostility experienced within the game. In our experimental setting toxicity was not likely a factor
as we investigated strangers who only interacted with each other for 10 minutes. In established
gaming communities, however, hostile behavior is a frequent experience in many multiplayer
games. We therefore think it might be explanatory for how strongly player build in-game social

capital.
4.2. Abstract

Players are increasingly viewing games as a social medium to form and enact friendships; however,
we currently have little empirically-informed understanding of how to design games that satisfy
the social needs of players. We investigate how in-game friendships develop, and how they affect
well-being. We deployed an online survey (N= 234) measuring the properties of games and social
capital that participants experience within their gaming community, alongside indicators of the
social aspects of their psychological wellbeing (loneliness, need satisfaction of relatedness). First,
our findings highlight two strong predictors of in-game social capital: interdependence and toxicity,
whereas cooperation appears to be less crucial than common wisdom suggests. Second, we
demonstrate how in-game social capital is associated with reduced feelings of loneliness and
increased satisfaction of relatedness. Our findings suggest that social capital in games is strongly
and positively related to players’ psychological well-being. The present study informs both the

design of social games as well as our theoretical understanding of in-game relationships.

4.3. Introduction

Playing digital games has become a social experience for many players. According to the ESA [53],
a frequent gamer spends an average of 6 hours a week playing with others online and 5 hours a
week playing with others in person. People play multiplayer games with friends, family members,
parents, and spouses [53]. Gameplay has been shown to often be socially motivated [59,67,90,91]
— more than half of the most frequent gamers report that video games help them connect with their
friends [53]. For example, World of Warcraft (WoW) players use the game as a platform to maintain
preexisting relationships, form new ones, and even find romantic partners [200]. Stereotypes about
the antisocial, lonely gamer have long been proven to be inaccurate [107,171]. It is safe to say:

Players view games as a social medium on which they want to form and maintain friendships (e.g.,
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[27,109,181,186,200]).

A large body of literature indicates that games can provide social experiences (e.g.,
[37,84,181,198]); while we know that games can foster social ties, we do not yet understand how
they do so. What experiences within games best support players in forming social bonds?
‘Multiplayer games’ are incredibly diverse in terms of the underlying game properties, such as the
game’s mechanics, interactions, and design patterns. Raiding a dungeon in WoW, fighting a match
in Counter-Strike GO, or playing a game of Words with Friends are all fundamentally different
experiences of play, yet all three are examples of multiplayer games. Do they each promote social
ties between players? What properties do they have in common that makes them ‘social’? The
underlying properties of play that are responsible for building social ties are not clearly identified.
A rich body of literature studying different game mechanics in social contexts provides us with
design recommendations to enhance social ties, such as including roles [135] or inducing a need
for communication [52], yet very few studies have empirically investigated the efficacy of these
recommendations [37,39]. As such, game designers who wish to design social games have to rely
on common sense solutions derived from their intuition and expertise. There are no empirically-

informed models for what properties of play best support in-game friendships.

Why are in-game friendships of interest to games researchers? As digital games become
increasingly popular, concerns about problematic gaming behavior arise. For example, there is
significant debate over the World Health Organization’s proposal to include ‘gaming disorder’ in
their international classification of diseases [10,204]. Similarly, research has suggested that the in-
game relationships players foster online do not provide any benefits to overall well-being [84,181]
and might even reduce the players’ social embeddedness offline [106,177]. These types of debates
call for further investigation into the relationship between digital gaming and the psychological
well-being of players, which is especially relevant in the context of social play. The need to form
lasting and caring relationships and the feeling of belonging are fundamental human needs [9,36]
and a lack of social embeddedness has been identified as a serious threat to well-being [9,176].
Given the increasing prevalence of multiplayer digital games as a leisure activity, we must consider
whether the social relationships that are established and enacted through digital games help or harm

the social aspects of psychological well-being.
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The present study aims to contribute to the ongoing discourse on social play by addressing two

research questions:
e What properties of games foster social ties?
e What is the relationship between in-game social ties and psychological well-being?

These questions were addressed using a mixed-methods approach. To characterize our sample, we
first took a qualitative approach to describe the nature of a participant’s gaming community,
including the types of relationships formed and maintained through a specific game that they play
regularly with others. To answer our two research questions, we drew from theory on collaborative
game design to identify three properties of play — interdependence, cooperation, and toxicity — that
we hypothesized predict in-game social capital. We then investigated the relationship between in-
game social capital and social aspects of psychological well-being, including feelings of loneliness

and need satisfaction of relatedness.

Our findings contribute to the ongoing discourse of friendship formation in digital games in two
ways: First, we identified what properties of play are associated with forming successful
relationships in games. We found that interdependence between players is a crucial part of forming
social ties in games. Toxicity of the game environment is a strong social inhibitor. Contrary to
common wisdom, cooperation is not necessary to form social bonds in games, opening up the often-
avoided design space of competitive play for social facilitation. Second, we demonstrate that in-
game ties are strongly and positively linked to psychological well-being. The social capital formed
in games was associated negatively with feelings of loneliness and positively with the satisfaction
of relatedness. We discuss implications for design and theory as well as limitations and
opportunities for future research.

4.4. RELATED WORK

4.4.1. Social Closeness in Games

Research on social ties in online contexts often uses the framework of social capital, more
specifically the differentiation of two kinds of relationships: bridging ties and bonding ties. Based
on Putnam [151], ‘bridging ties’ are characterized as tentative relationships that may lack depth

but make up for it in breadth. Bridging ties broaden the social horizon of the holder as they expose
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one to different world views, opinions, and resources [151,199]. In contrast, ‘bonding ties’ refer to
strong relationships in which people feel emotional and social support. Bonding ties are
characterized by relationships with less diversity but stronger personal connections. They provide
strong, reciprocated, and substantive emotional support [151,199]. Studies have investigated the
framework of social capital in the gaming communities of World of Warcraft [27,181,200], Second
Life [84], and Counter-Strike [90,91], and have successfully shown that relationships in games are
capable of generating social capital [84,181,201]. The general consensus appears to be that games
are likely to lead to bridging ties, but are unlikely to generate bonding ties between players
[84,181,200].

4.4.2. Antecedents of In-Game Social Ties

Literature on social ties in games provides an understanding of the social motivations of players
[59,67] as well as the types of relationships they form within games [84,181,200]. While we know
that games can foster social ties, we do not yet understand how they do so. What properties of

gameplay are fostering social ties among players?

Researchers have started to investigate the predictors of in-game social capital by considering the
motivations [46,177] of players as well as their play frequency [46,106,177]. While these predictors
are associated with gaming behavior, they are not within the control of game designers who wish
to build social games. Developers cannot control the motivations or time restraints of players. What
they can control are the interactions players experience within the game. As the present study aims
to inform design, we focus on the properties of the game rather than the properties of the gamer.
Multiplayer games can take many different forms. A group raid in World of Warcraft is a
fundamentally different experience than completing a race in Mario Kart. In what ways are these
two examples different? How are they similar? Research on social ties in games should not only
investigate if people play together but also how they play together. To date, very few studies take
this approach of identifying the properties of play that foster social capital. For example, Trepte et
al. successfully identified ‘social proximity’ in games as a predictor for social capital in games
[186]. Shen & Williams measured play duration but also measured the intensity of communication
[177].

Based upon recent contributions to the field of games research, we identified three properties of
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play that we hypothesized would be explanatory of how and when games facilitate social closeness:
cooperation, interdependence, and toxicity.

4.4.2.1.  Cooperation & Interdependence

Depping et al. [38] reviewed the literature on collaborative game mechanics and their potential to
facilitate the formation of trust. They identified two overarching multiplayer game mechanics:
cooperation and interdependence. The authors argue that while these two dimensions are mostly
used in tandem, they are theoretically distinct, which they demonstrated in an experimental setting

in which both constructs appeared to separately facilitate trust formation.

Cooperation is the most common suggestion as a game mechanic that could be used to bring
players closer together [37,52,135,161,209]. Cooperation is characterized by players working
towards the same goal, in contrast to competition, in which players pursue separate or even
opposing goals [39]. Goal sharing as a mechanic to facilitate social closeness has been suggested
by literature investigating commercial games [161,174] and board games [209]. Goal sharing has
also been successfully implemented in games designed to facilitate team building. For example,
cooperative games in Second Life have been shown to facilitate team identification and social bonds
within work groups [52,117,137]. Cooperative game mechanics have also been successfully used
to facilitate social bonds between strangers online [32,37,39]. Vella et al. [194] have found that

cooperating with others is positively associated with relationship formation.

Interdependence describes the level of dependence between players [39]. The term originated
from psychological frameworks on social and group interaction and is commonly defined as the
‘degree to which group members must rely on one another to perform a task.” [98]. In games,
interdependence has been referred to as ‘closely coupled’ play [14], ‘complementarity’ (specific
roles in the game) [161], or as the separation of ‘different abilities or responsibilities’ between
players [209]. Interdependence is characterized by the need to interact and coordinate with other
players [39]. Studies on collaborative play have implemented this need to interact using various
game mechanics. Common ways of inducing interdependence have been through using
complementary roles (i.e., giving players asymmetric abilities) [71,72,74], or complementary
knowledge (i.e., players have to interact to exchange information) [52,111,117]. Research on

interdependence and social facilitation has shown positive effects on team building [52,117,135]
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as well as on trust formation between strangers [37].

Depping et al. [39] evaluated the effects of cooperation and interdependence on trust development
and found that both mechanics are theoretically independent and separately facilitate trust
formation between strangers online. The literature on collaborative game design strongly suggests
a positive effect of cooperation and interdependence on social outcomes. However, the
cooperation/interdependence framework has only been validated once in a highly-controlled
experimental study, using one specific game, and evaluating very brief interactions between
strangers [39]. While the framework potentially predicts how social ties develop in games, we do
not presently know how well it translates into a natural play setting, into longer-lasting
relationships, and into diverse games and game genres. In order to more effectively design social
experiences for social communities in games, we aimed to investigate this framework in a natural
play setting. Following the proposed conclusions by Depping et al. [39], we hypothesized that the
degree to which players experience cooperation and interdependence during play will predict the
degree to which players build social capital in their gaming community.

4.4.2.2.  Toxicity

The third factor that promises to be predictive of social capital in games is toxicity. Toxic behavior
in multiplayer games often takes the form of one player harassing another through slurs, spam, or
verbal abuse [58]. In team games, it is any behavior that is counter-productive to team cohesion,
such as having a negative attitude towards other team members, refusing to help your team,
purposefully losing the game, or not participating in a match [112,158]. Although the number of
toxic players in a group may be relatively small [148], they can affect a large number of players
[58,146]. Even a single toxic player in a group can cause group dysfunction [55]. Toxic behavior
not only affects a player’s performance and overall experience within a game, but it can also have
a very real effect on a person’s psychological well-being outside the game. Previous research has
suggested that toxicity in games can facilitate social exclusion, which leads to viewing
interpersonal interactions through a negative lens, and may create a positive feedback loop of
increasing toxicity [15]. We propose a negative relationship between toxicity and in-game social

capital.
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4.4.3. How In-Game Relationships Relate to Well-being

In the previous section, we proposed properties of play that might help understand how social bonds
form in games; but how meaningful are those bonds to the players? Social capital in the physical
world has generally been associated with positive outcomes of psychological well-being [151,199].
How does in-game social capital affect the well-being of players? The debate about gaming
potentially being a problematic behavior is ongoing, touching on the relationship between gaming
and violence [68], gaming addiction as a psychological disorder [10,204], and also gaming as a
socially isolating activity [46,106]. Therefore, we do not want to simply investigate how social
capital is generated in games, but also investigate how in-game social capital is related to the overall

psychological well-being of players.

Do in-game relationships affect psychological well-being? Previous research has suggested that
online social capital does not transfer to the offline realm [84,110,211]. Only a few studies have
found a relationship between online interactions and offline social embeddedness [186], and most
of these relationships appear to be negative. For example, Williams reported that gaming frequency
had a negative impact on offline social capital and interpersonal trust [198]. Huvila et al. [84] found
that Second Life users may build social capital within the game but that online and offline social
capital do not converge. Kowert et al. [106] found that gaming frequency seems to be negatively

associated with the quality and size of offline social circles.

These findings appear to suggest that players who focus their time and energy on fostering in-game
relationships spend less time fostering their offline relationships [46,106,110,177]. Is this trend a
threat to their well-being? To answer this question, we investigated how well in-game relationships
satisfy our psychological needs for social contact and feelings of relatedness. A number of studies
have suggested that social ties formed in games appear to be mostly ‘weak’ bridging ties that
supposedly do not provide the same level of social support provided by in-person relationships
[46,84,181,198-200].

Very little research has specifically investigated the relationship between in-game social capital
and indicators of psychological well-being. Shen & Williams [177] observe what they call the
‘communication paradox’ where communication intensity within an MMO was negatively

associated with psychosocial outcomes of the players. Similarly, Vella et al. [194] observe that
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greater amounts of play is linked to lower levels of well-being. In contrast, Trepte el al. [186] found
social capital within a game to be positively associated with offline social support. Their findings
suggest that in-game social capital is in fact associated with how supported players feel offline,
indicating effects on psychological well-being. These are just initial findings based on specific
game communities and focused on one specific aspect of well-being. These initial findings
demonstrate the heterogeneity of current findings and how we require further analysis to
Figure 4.1: Hypothesized Path Model
understand how in-game social capital affects psychological well-being. We aim to advance this
research by considering this relationship not just in a single play setting (e.g., MMO, eSports), but
across different types of games and different types of relationships. We also aim to broaden the
concept of well-being by looking not just at social support, but adding two established indicators
for social aspects of well-being: loneliness and need satisfaction of relatedness. Loneliness
represents feelings of being isolated, disconnected, and lacking social connectedness [164].
Relatedness is one of the fundamental human needs proposed by Self Determination Theory [168].
The need to relate refers to ‘the desire to feel connected to others — to love and care, and to be loved
and cared for’ [36]. We aim to uncover if in-game social capital is associated with subjective

loneliness and need satisfaction of relatedness.

4.5. Study Design and Procedure

We conducted a survey to gather participant attitudes and opinions around their experiences of play,

their gaming communities, and psychological well-being.
4.5.1. Hypotheses

The hypotheses we derive from the previously-presented literature can be expressed in the path
model seen in Figure 8. The present study aims to identify properties of play that are predictive of
in-game social capital. Drawing from theory on collaborative game design and previous literature
on toxicity, we hypothesize that experiences of interdependence and cooperation are positively
associated with social capital, while experiences of toxicity are negatively associated with social

capital. Our path model hypothesizes a relationship between in-game social capital with feelings
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of loneliness as well as the psychological need satisfaction of relatedness.

4.5.2. Recruitment and Participants

The survey was deployed on Amazon’s Mechanical Turk (MTurk) crowdsourcing platform, which
connects willing workers to Human Intelligence Tasks (HITs). MTurk has been used for HCI
research [18,37,39,96], and has been demonstrated to be a reliable and valid platform to gather data
[25,124,142]. We were interested in finding participants who regularly play games with others
online, and so we first launched a pre-screen HIT.

4.5.2.1. Pre-screen

A total of 598 participants (226 female, 370 male, 2 ‘rather not say’; age M=32.8, SD=8.57)
completed our pre-screen task, which paid $0.20 USD and took about a minute to complete. In our
recruitment, we indicated that we were looking for participants who ‘play video games’. In terms
of the frequency at which they played games, 280 (46.8%) participants indicated that they played
games every day, 232 (38.8%) played ‘a few times per week’, 33 (5.5%) played ‘once per week’,
and 53 (8.9%) played less than once a week. We also asked them to rate (on a scale from 1 to 10)
how much they self-identify as a gamer [123] and what proportion of time they spend playing alone
(1) as compared to with others (10). We found that on average, participants considered themselves
to be moderate gamers (M=4.43, SD=3.09), and choose to play slightly more with others rather
than by themselves (M=6.51, SD=3.01).

Because responses from participants who do not play multiplayer games or hardly play games at
all would not be useful data for the purposes of our study, we only invited those participants who
reported that they played games at least ‘a few times per week’, considered themselves to be
somewhat of a gamer (3/10 or higher), and spent at least some time playing with others (3/10 or

higher). We excluded an additional 10 participants due to non-compliance issues in answering the
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pre-screen. We invited back 314 participants to complete our main study.
4.5.2.2.  Main Study

Of those we invited, 250 completed the study, which paid $5 USD and took about 20 minutes. We
removed 16 participants (8 males and 8 females; age M= 27.53, SD= 4.19) due to noncompliant
behavior, such as an extremely quick response time or high variance in their responses [18]. Our
remaining 234 participants had an average age of 32.6 (SD=8.1, min=19, max=69), 159 (68%)
were male, and 1 chose to not disclose their gender. The majority (n=147) played games every day,
with the remainder playing a few times per week. Our participants identified as gamers (M=8.25,

SD=1.63) and spent more than half of their gaming time playing with others (M=6.5, SD=1.96).

45.3. Measures

We used several measures to qualify play and the relationships that are formed in multiplayer

games (for full questionnaires see appendix).

Game Considered. Participants were instructed to name one game that they frequently played with
other people. We made it clear to them that this game would be the focus of any upcoming questions

they might answer.

Types of Relationships. We presented two questions on a bipolar semantically-anchored scale
from 1 to 10. The first asked what proportion of time participants spent playing with strangers (1)
versus people they have played with before (10), and the second asked what proportion of time
they spent playing with people from the physical world (1) versus people from the digital world

(10). We also asked two open-ended questions:

When thinking about these people that you play regularly with, how well do you know each other?

Please describe the relationships that you have with people that you play with.

The responses to these questions were referred to as the participant’s ‘gaming community’, which
we asked them to consider when responding to the questionnaires. The two questions served as

prompts to reflect on their gaming community, but were also thematically analyzed.

Cooperation was measured using a scale we created for the purposes of this study. Item creation
was informed by theoretical conceptualizations of cooperation (in contrast to competition) [39].
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Our scale for cooperation of play (7-pt scale, see appendix) showed good internal consistency
(Cronbach’s 0=.93) as well as satisfactory descriptive indices (M=5.5, SD=1.5, Skewness=-.93,

Kurtosis=-.47). The items were carefully crafted to be independent of game genre or mechanics.

Interdependence was measured using a scale we created, for the purposes of this study. Item
creation was informed by scales measuring task interdependence in the context of work and
organizational psychology [24,130] and the theoretical groundwork of interdependence in play [39].
Our scale for interdependence of play (7-pt scale, see appendix) showed good internal consistency
(Cronbach’s a=.85) as well as descriptive indices (M=5.2, SD=.89, Skewness=-.27, Kurtosis
=-.20). It is important to note that this scale was created to subjectively measure the degree to which
players must rely on one another, or are affected by other players during play. As with cooperation,
this scale was crafted to measure the subjective experience of interdependence regardless of genre

or specific mechanics.

In-Game Toxicity. We measured toxicity within the participant’s specified gaming community
with an in-game toxicity scale based on Anderson et al.’s State Hostility Scale [4]. We selected a
subset of the items to use and added ‘hurtful” and ‘toxic’ as items. Our scale for toxicity (7-pt scale,
see appendix) showed good internal consistency (Cronbach’s a=.90) as well as satisfactory
descriptive indices (M=2.45, SD=1.18, Skewness=-.86, Kurtosis=-.43).

Social Capital. We used Williams’s Internet Social Capital Scales [199] to measure bridging
(Cronbach’s a=.875, M=3.85, SD=.677; e.g., ‘Interacting with people from my game community
makes me feel like part of a larger community’) and bonding (Cronbach’s a=.913, M=3.21,
SD=.92; (e.g., ‘There are several people from my game community | trust to help solve my

problems’) (5-pt scale). Items were adjusted to refer to the player’s gaming community.

Loneliness. To measure overall loneliness, we used Russell et al.’s UCLA Loneliness Scale [164]
(4-pt scale; Cronbach’s 0=.944, M=1.74, SD=.6).

Relatedness. To measure overall need satisfaction of relatedness of our participants, we used the
relatedness subscale from the Basic Psychological Need Satisfaction (BPNS) questionnaire [35]
(7-pt scale; Cronbach’s a=.9, M=5.28, SD=1.37).
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45.4. Procedure

After providing informed consent, participants filled out the open-ended questions and scales

described above. Once they had named their considered game, we asked questions to get a sense

of the type of people they play with, and the relationships they have with them. We informed

participants that we would refer to the people they play games with as their personal ‘game

community’ and instructed them to keep that group in mind as they answered the upcoming

questions. They rated the degree of cooperation, interdependence, and toxicity they experience

while playing their specific game with their specific community. We then asked them to rate their

in-game social capital within their game community. Finally, they rated scales for their overall

loneliness and satisfaction of relatedness as a measure for psychological well-being.

Mean  SD 1 2 3 4 5 6
1 Cooperation 5.52 1.43
2 Interdependence 5.23 0.89 244%*
3 Toxicity 241 1.16 -.133* -0.04
4 SC: Bridging 3.85 0.68 .210** A75%* -.314**
5 SC: Bonding 3.18 0.95 211%* .333** -.395** A464**
6 Loneliness 1.78 0.59 -0.04 -.252** .324** -.394** -.320**
7 Relatedness 5.28 1.39 .293** .387** -.434** .592** T43** -.406**

4.5.5. Data Analyses

Table 4.1: Means, SD and Correlation coefficients for variables in SEM (** = p < .01)

Our data consisted of a mix of qualitative responses to open-ended questions and quantitative data

in response to the scales used in our questionnaires.

4.5.5.1.

Qualitative Data

Qualitative coding was conducted by two researchers, who were not the principal researcher. In
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order to determine inter-rater reliability, the raters overlapped on 24% of the responses so that
Cohen’s kappa could be calculated. There was sufficient agreement between the two coders
(x=.752) [26]. For the final coded responses, the two coders went through the conflicts within the
overlap case by case until an agreement was reached, and used these standards in coding the

remaining responses.
4.5.5.2.  Quantitative Data

We used a structural equation model (SEM) with the AMOS 19 statistical package using the
maximum likelihood method. We only performed the path analysis between using the SEM. The
variables in our path model were aggregated using SPSS and then fed into the SEM instead of
feeding each individual items into the SEM.

4.6. Characterizing our Sample

In order to understand and interpret our findings, it is necessary to first clearly describe the sample
of players from which these results were derived. We describe our sample based on what games
participants thought of when filling out our survey, and what type of relationships participants

thought of when we prompted for their gaming community.

4.6.1. What Games Were Considered?

Previous studies investigating social ties in games often focused on one specific game, such as
World of Warcraft [27,181,200], or one setting of play (e.g., eSports) [186]. These approaches
provided valuable insight into social play; however, the specificity of the samples also raise
questions of generalizability. The present study aims to identify properties of play that are
independent of game genre or specific mechanics, therefore we did not limit our sampling to
specific games or genres. Participants were instructed to ‘Name a game that you frequently play
with other people’, that they would be considering while responding to our questionnaires. 95
unique games were named, with the top ten most frequently listed games being World of Warcraft
(23), Overwatch (16), Call of Duty (12), League of Legends (10), PlayerUnkrnown s Battlegrounds
(7), Hearthstone (7), Dota (7), Destiny (7), Final Fantasy XIV (6), and Diablo 3 (5). Participant
quotes include the game they were considering while responding.
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4.6.2. What Types of Relationships were Considered?

We asked participants to consider their community within the game that they specified when
answering our questions, as we wanted to get a sense of what types of relationships that specific
community included. The prompt ‘gaming community’ used in the survey was intentionally vague,
to avoid biases towards specific forms of social play (e.g., playing in guilds/clans) as we wanted
our sample to contain the full range of relationships players experience in games.

Previous research has pointed towards diversity in the origin of in-game relationships, with some
originating from in-person relationships being carried over into a game world and others
originating from within the game world [200]. In our sample, participants played slightly more
often with people from the digital world than with those from the physical world (mean=6.05,
SD=3.37, min=1, max=10, where 1=physical and 10=digital) and played about equally with
strangers as with players they have played with before (mean=5.38, SD=3.05, min=1, max=10,
where 1=strangers and 10=people they have played with before).

When analyzing the written responses, we found that every response included some indication of
whether the participant knew their community though in-game interaction, out-of-game interaction,
or a mix of both. Half of the participants (122, 52.1%) described their relationships within their

game community as originating in-game. Examples include:

“I've known these people for a few months, | have never met these people in person and | have only communicated with one outside

the game by Facebook messenger.” — Grand Theft Auto

“We've know each other for about a year or so. We met in the game and have never met in person. We are friendly, and will talk in

and out of the game about a wide range of topics.” — World of Warcraft
A total of 47 (20.1%) participants described their relationships as originating outside of the game.
“They are my parents and other family.” — Sorry (online)

“We have been friends since grade school. We know each other very well. We used to all work nights and started playing games
on Sunday nights well into the morning since we didn't have to be at work until the next afternoon. We have been playing for over

20 years.” — Tomb Raider

And a total of 63 (26.9%) participants described their relationships as consisting of a mix of people

they met outside the game and in the game.
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“Almost all friends that | play with online | have known since high school from a few years ago. There are some friends that | haven't

met before but on average | have known those friends for as long as my real life friends.” — PlayerUnknown’s Battlegrounds

Our sample consisted of a diverse set of games from multiple genres (e.g., role-playing games,
first-person shooters, multiplayer online battle arenas, sports games). The games mentioned also
seemed to accurately represent contemporary and successful games (e.g., League of Legends,
Hearthstone, Overwatch). Both the diversity as well as the representation of contemporary games
speak to the ecological validity of the data presented in this study. The types of relationships we
observed in our data appear to echo what previous literature [27,181] has observed: a mix of
relationships, some formed entirely within the game and some formed in-person but maintained

within the game. Our sample appeared to consist of slightly more relationships originating in-game.

4.7. Results
The following section reports the results of our hypothesized path model (Figure 8).

4.7.1. Structural Equation Model

In Table 1, we present the means, standard deviations and correlation coefficients for the variables
included in the path model. As Table 1 shows, cooperation significantly correlated with
interdependence (r=.24) and toxicity (r=-.13). The variables were therefore allowed to co-vary in
our statistical model. Not surprisingly, bridging and bonding were also significantly correlated

(r=.46), as were loneliness and relatedness (r=-.41). The error terms of the variables were therefore

Figure 4.2: Standardized coefficients of the hypothesized path model (dashed lines are non-significant paths).

allowed to co-vary in our statistical model (see Figure 9). Following the model fit threshold
recommendations of Hu and Bentler [81], our statistical model exhibited a good fit with our data.
v2/df was good with a value below 3 (2.37), with a significant p value which is to be expected given
the sample size [81]. The Comparative Fit Index (.97) was good (above .95) and the Tucker Lewis
Index (.94) was acceptable (above .90). The root mean square error of approximation was
acceptable (.07) with a value below .08 [119]. Fit indices were calculated with non-significant
paths remaining in the model. Removal of those paths only further increased the model fit.

87



> Social Capital: >
45 ) i
Interdependence %/ Bridging 31 Loneliness
” 32 18
© NGO
Cooperation 26 .64
@ 42 e
12 -30 26 .
.. \‘A Social Capital: 03
Toxicity 37 > Bonding  Leeeooooooooiioo. N Relatedness

4.7.2. How Properties of Play are Associated with In-Game Relationships

We expected that interdependence, cooperation, and toxicity would be associated with in-game

social capital.

As hypothesized, interdependence significantly predicted bridging capital (p=.45, p<.01) as well as
bonding capital (3=.30, p <.01). Toxicity negatively predicted bridging capital (p=-.37, p<.01) as
well as bonding capital (p=-.30, p<.01), also confirming our hypotheses. Contrary to what we
expected, cooperation neither predicted bridging capital (3=.06, ns) nor bonding capital (3=.09, ns).
Overall, our path model explained 31% of the variance in bridging (R?=.31), and 26% (R?=.26) of
the variance in bonding capital.

4.7.3. How In-Game Relationships are Associated with Psychological Well-Being

We hypothesized that the qualities of social relationships would be associated with the
psychological well-being of players. As indicators for psychological well-being, we measured
loneliness and the satisfaction of relatedness.

The path analysis showed that bridging capital was negatively associated with Loneliness (p=-.31,
p<.01) and positively with Relatedness (g=.42, p<.01). Bonding capital significantly predicted
Loneliness (p=-.17, p<.01), but not Relatedness (p= .03, ns). Overall, bridging and bonding social
capital in games explained 18% (R?=.18) of the variance in overall loneliness and 19% (R?=.19) of

the variance in overall need satisfaction of relatedness.

4.8. Discussion

We summarize the results, present implications for theory and design, and discuss limitations and

future opportunities.
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4.8.1. Summary of the Results

In this section, we summarize and interpret our findings in regard to our two research questions:
What are experiences within games that foster social ties? What is the relationship between in-

game social ties and psychological well-being?
4.8.1.1.  Antecedents of In-Game Relationships

As we aim to inform design, the present study did not focus on properties of the player (e.g.,
motivation [177], frequency [46,106]) to predict social capital, but rather focused on the properties
of play within the game. Based on game research, we hypothesized three aspects of play that would
affect social ties: Interdependence — the degree to which players affect each other during gameplay,
Cooperation — the degree of working towards a shared goal, and Toxicity — the degree of exposure

to antisocial and hostile behavior.

As expected, interdependence was positively associated with bridging and bonding ties. Similarly,
toxicity was negatively associated with bridging and bonding ties. Surprisingly, cooperation did
not predict social capital. The non-significance of cooperation stands in stark contrast to common
wisdom on social play. Our findings suggest that players do not need to work toward the same goal
to form social bonds. Meanwhile, interdependence and a benevolent atmosphere are experiences
within games that appear to foster social ties. Relationships are affected by a multitude of factors
(e.g., personality, motivations, or circumstance). That our model explains 32% of the variance in
bridging and 26% of variance in bonding shows how relevant interdependence and toxicity are for

forming social ties in games [57].

These findings contribute to our understanding of in-game relationships in two ways. First, they
provide insights into what specific aspects of games facilitate social bonds between players. We
can now differentiate games based on interdependence and toxicity to better understand how they
generate social capital. Second, designers who wish to create game environments that foster strong

social communities can use these insights to enhance social capital between players.
4.8.1.2.  In-Game Relationships and Well-Being

Our findings address concerns of the social effects that in-game relationships have on players’

psychological well-being. Following previous studies on social relationships in games, we
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operationalized the qualities of in-game relationships using the constructs of bridging and bonding
ties. As outcome variables, we used established scales measuring loneliness as well as the
psychological need satisfaction of relatedness. We found that the degree to which players form
bridging and bonding ties within their game community was negatively associated with how lonely
they feel. Bridging ties were also positively linked to the satisfaction of relatedness. Interestingly,
the bonding ties were not associated with need satisfaction of relatedness, raising the question of
how the two seemingly similar constructs of loneliness and relatedness differ in their link to
bonding ties. Our model explains 18% of the variance in loneliness and 19% of the variance in
relatedness with in-game social capital as predictors. Considering how complex and multifactorial
feelings of loneliness and relatedness are, the observed effect sizes are surprisingly large [57].
According to our findings, in-game social ties players form are strongly connected to their

psychological well-being.

The results of our statistical model were echoed in what we found in the written responses. Our
participants described deep and meaningful bonds, which provide support even beyond the game.

“There was a time where i was very alone, and the social aspect of a game (not path of exile) and games in general, helped me to
cope. | found people with like minds and similar problems, and it really saved me, i think.” — Path of Exile
Our respondents often acknowledged that in-game relationships work very differently, but

emphasized how the emotional payoffs are comparable.

“They are very similar from an emotional perspective. We can hang out and laugh, tell stories and just be real with each other just
like the people | hang out with in person.” — NHL 2017
Overall our structural equation model indicates that, depending on how they play, players build
social capital in games, which is substantially linked to positive effects on their psychological well-
being. Based on the data presented in the current study, we cannot make the causal claim that in-
game social capital leads to psychological well-being. There is, however, a clear association

between the constructs.

4.8.2. Implications for Design

Our findings allow us to make some statements about design decisions for games, aiming to

enhance social interaction and player communities.
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4.8.2.1.  The (Ir)relevance of Cooperation

Surprisingly, cooperation was not predictive of social capital. This stands in stark contrast to
previously-held beliefs stated by many researchers [52,135,161,209]. Design recommendations for
collaborative play have pointed to cooperation as highly important [135,161,209]. Similarly,
studies on team building [52] as well as social facilitation between strangers online [32,37] have
suggested that cooperation would be crucial to the effective formation of relationships. The
findings of this study, however, suggest that experiencing cooperative play is not essential to
forming social capital. Many of our participants reported playing a competitive game such as online
chess, Mario Kart, or Hearthstone, while still holding close ties with the people they play with.
Others engaged with their friends through games, which can be played both cooperatively as well
as competitively, such as FIFA17, Minecraft, or Counter-Strike. These are examples in which

competition does not seem to be detrimental to relationship formation.

We offer three explanations for the contrast between our findings and the commonly-held beliefs
about the importance of cooperation: First, many studies advocating the use of cooperation only
assume its importance based on theoretical grounds (e.g., [52,135,161,209]). Second, the studies
investigating collaborative play mostly conflate cooperation with interdependence [32,39,135].
Cooperation as a game mechanic has very rarely been disentangled from interdependence and
systematically compared to the effects of competition. However, the one study that found
cooperation, controlling for interdependence, to be beneficial to trust formation [39] stands in
contrast to our findings. A third possible explanation might be related to the phase of relationship
formation. The experimental setting of Depping et al.’s [39] work investigated brief interactions
between strangers, while the current study is investigating established communities. Cooperation
might be important in early relationship formation but grow less important as relationships develop.
Nonetheless, our findings challenge the common wisdom that multiplayer games need to be

cooperative to facilitate relationship formation.
4.8.2.2.  Designing for Friendship

Our findings suggest some recommendations for multiplayer games. Overall, game designers who
wish to facilitate the creation of social bonds should focus on creating games featuring highly

interdependent play, with or without competition, with communities that are low in toxicity.

91



Interdependent play can be designed through the use of game mechanics that induce dependency
and a need for interaction between players. For example, asymmetric abilities, asymmetric
knowledge [72], synergies between abilities [161], or reinforcing the concepts of roles [52,161]
can all lead to increased interdependence. Social Interdependence Theory [99] proposes that
interdependence is beneficial for social ties because it forces people to interact. Previous findings
have shown that the positive effect of interdependence on social bonds in games is mediated by the
amount of conversation between the players [39]. Interdependence should therefore always be

accompanied by sufficient communication channels to enable the players to interact and coordinate.

The absence of cooperation as an important factor in social facilitation opens up a largely
unexplored field of possibilities for game designers. Competition has so far been avoided as a
method to facilitate social relationships; however, pitting one player against another is an inherently
interdependent experience. Exploring competition as a means to facilitate social relationships

vastly expands the possible design space of interdependent games for facilitating social bonds.

Any time players interact with one another, there is the possibility that the interactions lead to toxic
behavior. There are many well-known consequences of this behavior. It harms the player
experience [58,112], reduces performance [112], can lead to bullying [112,146,206], and can cause
a player to quit playing entirely [190]. We additionally find that even if a player is willing to tolerate
toxicity, it will still affect the quality of social bonds they form within the game.

Too often, the response to toxicity is simply to disable communication channels — the same
channels that could be used to facilitate social relationships [39]. For example, many competitive
team games do allow players to interact with one another, but only with teammates (e.g., Clash of
Clans). Even if a game does allow communication with opponents, it may be disabled by default
(e.g., League of Legends), or the interaction may be restricted to only a handful of pre-programmed
phrases (e.g., Mario Kart 8). While preventing competitors from communicating may effectively
combat toxicity, it does so at the cost of simultaneously preventing interactions that might lead to
valuable social ties. In addressing the toxicity of game environments, designers can consider the
possible value of competitive interactions and should find innovative ways to prevent toxic
behavior without sacrificing the benefits of in-game communication. It is important to

acknowledge that toxicity in games is a very different, in most cases worse, experience for women
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than it is for men [30]. In the confines of this study, we did not investigate gender differences in
the relationship between toxicity and social capital. These differences do however need to be
addressed in future work to avoid implementing mechanics that inadvertently discriminate based

on gender.

4.8.3. Implications for Theory

In addition to informing the design of games and game environments, our work has several

implications for theory.

4.8.3.1.  Scope and Generalizability

We recruited our sample from a general audience on Mechanical Turk. This recruitment approach
provided us with a sample diverse in gender and age: 32% of our participants were female and the
average age was 32, an age distribution echoing general industry statistics on gamer age [53]. In
comparison, another study [186] recruiting participants through an eSports platform reported 3.2%
female participants and an average age of 19 years. The gaming communities we investigated in
this study spanned over 95 different games from World of Warcraft and Counter-Strike to Words
with Friends or online Chess. We also did not focus our investigation on hard-core eSport gamers
or fan communities of specific games. Our results are based on a diverse set of contemporary games,
with a representative population of gamers. The findings in this study may lack specificity to one
game; however, they are ecologically valid and generalizable to a wide range of games. This
approach helps advance our understanding of social ties in games by moving beyond the often-
researched guilds in World of Warcraft.

4.8.3.2. ‘Weak’ Ties?

As games are becoming more popular, concerns have been raised about the effect of games on the
mental health and well-being of players. While the stereotype of the ‘antisocial, socially-isolated
gamer’ has been debunked [46,107,171], concerns about the social effects of digital gaming remain.
For example, a recent study found that social online gameplay corresponds with smaller and lower
quality offline social circles [106]. According to social displacement theories [110], this trend is

concerning because in-game friendships are supposedly an impoverished, lesser version of ‘real’
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friendships. As previously mentioned, early studies on social interaction in World of Warcraft [181]
and Second Life [84] have supported the notion that while games might be social, they
predominantly promote bridging social capital, referred to as ‘weak ties’ [50,181]. Similarly Shen
& Williams explain the above mentioned ‘communication paradox’, the fact that increased
communication in game was associated with decreased well-being, with the notion that in-game
ties tend to be ‘shallower’ bridging ties rather than rich offline bonding ties [177]. The present

study adds to a body of work [186] challenging this notion.

Caring relationships are essential for our well-being because they provide us with social support
and satisfy our basic human need to belong and relate to others [35]. How valuable and nourishing
a relationship is to our psychological well-being should therefore be evaluated by how well it
satisfies our emotional needs. Our findings demonstrate how strongly in-game social capital is
associated with reduced feelings of loneliness and higher satisfaction of relatedness. Interestingly,
bridging ties in particular appear to be a strong predictor in our model, challenging the idea that
these ties are too shallow to be related to well-being. Bonding ties strongly correlate with feelings
of relatedness, however do not significantly predict relatedness in our path model. As bridging and
bonding ties are correlated, this discrepancy might be an artifact of collinearity [65]. We therefore
restrain ourselves from interpreting the differences between bridging and bonding and their link to
well-being outcomes. We can, however, state that in-game social ties, including bridging ties, are

strongly associated with player well-being.

4.8.4. Limitations and Future Work

While our findings contribute to our understanding of social relationships in games, there are

limitations and possible future directions we would like to address.

First, it is important to acknowledge that we cannot make statements on the direction of causality
in our statistical model. We hypothesize that experiences of interdependence or toxicity during play
lead to social capital. One might also argue that players with strong social ties might be more
inclined to play interdependently and less inclined to exhibit toxic behavior. However, previous
findings using random experimental assignment have shown that the aspects of play we studied
(e.g., interdependence) affect social closeness between players [37,39]. Therefore, we have

grounds to argue similar directionality of effects in our model. We cannot, however, exclude the

94



possibility of both effects being at work simultaneously. The relationship between in-game social
capital and our indicators for well-being is unclear. It is, for example, possible that inherently
sociable personalities generally feel less lonely and more related and due to their socially inclined
personality, also generate more social capital within games. Longitudinal analyses on the social
benefits of in-game relationships could further explain the directions of causality of our findings.
Statistically controlling for possible tertiary variables, such as personality could additionally

provide more depth in explanation.

Second, our analysis did not investigate different origins of relationships as a moderator, which
promises to reveal interesting differences for future work. We observe that our dataset consists of
preexisting relationships that were brought into the game as well as ones that originated online.
The previous literature discusses how these two types of in-game relationships differ in depth and
closeness [199]. Other findings suggest that relationship types have moderating effects on the way
social capital is developed [194]. Future analysis using origin as a moderating variable might reveal

interesting differences between relationship formation and relationship maintenance in games.

Third, our investigation of social capital remains at the level of general social closeness, rather than
teasing out the differences between bridging and bonding. Previous research has proposed
differences in bridging and bonding in games [181,198,200]. Our results suggest different effects
on bridging and bonding in terms of the satisfaction of relatedness and future research could

investigate how they differentially affect psychological well-being.

Finally, the qualitative responses in our survey were incredibly rich in information and deserve to
be further analyzed in future work. Themes that emerged from our survey responses touched on
many interesting topics (e.g., ‘the ability to be oneself online’, ‘finding similar minded people’,
‘seeking support for offline problems’). Thematic analysis could expose the different values player
derive from in-game ties, further broadening our understanding of how in-game friendships foster

psychological well-being.
4.9. Conclusion

As social multiplayer online games increasingly become a forum for social interactions, we have

to better understand how we can design games that satisfy the social needs of players. The present
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study contributes to our knowledge of social play — when in-game friendships develop, and how
they affect well-being. First, we provide insights into what properties of play foster or threaten the
formation of social capital in games. While we identify interdependence and toxicity as important
properties of social play, cooperation appears to be less crucial than common wisdom suggests.
Second, we demonstrate how social capital in games is associated with reduced feelings of
loneliness and increased satisfaction of relatedness. Our findings suggest that social capital in

games is strongly and positively related to the well-being of players.

The present study provides novel and generalizable insights on how to better design games that
foster strong social communities. We also contribute to the ongoing debate about gaming as a
potentially problematic behavior. It is easy to disregard in-game relationships, as they are
fundamentally distinct from the in-person ones we think of as natural. We add to an emerging body
of work demonstrating that in-game friendships appear to have very real and positive effects on
well-being. Rather than being perceived as a threat, online social play could be viewed as an
opportunity to enhance psychological well-being. The present study provides an empirically-

supported model than informs the design of social games.
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5. Overall Discussion

Each manuscript already contains a discussion of the results. This chapter therefore only briefly
summarizes the main findings of each manuscript and then moves on to the lessons learned from

this research regarding methodology and our three research questions.

5.1. Review of the Work in this Dissertation
In this section of the discussion, we briefly present the key findings of each manuscript.

5.1.1. Summary of Manuscript A

The goal of manuscript A was to investigate whether or not games are a legitimate option for
fostering interpersonal trust in distributed teams. We compared a multiplayer cooperative game to
a social task that was designed to facilitate casual conversation and personal information exchange
— a strategy proposed by current literature on trust formation. Although both solutions helped to
facilitate trust formation, our game appeared to be more effective than our social task. This was not
only true for interpersonal trust but also for how much the task satisfied relational needs and how
receptive/trusting the partner was perceived to be. Under ideal conditions, the social task was as
effective as the game for facilitating interpersonal trust. However, the effectiveness of the social
task was sensitive to characteristics of the trustor as well as to the experience of the task; for
example, team members who were inherently less inclined to be trusting or didn't enjoy social tasks
exhibited lower levels of trust. A similar trend was seen with the personality trait agreeableness.
Equally interesting are the constructs that weren’t changed by the task. We compared pairs that
were talking about each other’s preferences and personalities with pairs that talked about where to
go on a game board or which tile to push. However, we did not observe any differences in
involvement, affect, depth, and formality. This is consistent with literature on relational
communication, which suggests that the content of a conversation is distinct from its emotional
and relational components [43,197]. The results suggest that a game is as effective at fostering a

relational connection between two people as a social conversation.

Considering that the conversations in these games were without any meaning or consequence to
the players’ lives, these results may seem surprising. One might argue that the interaction that

occurs between players in online games might be considered as an impoverished form of
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communication, and as a result, online games should not be effective at facilitating trust
development. We present two possible explanations that are rooted in literature on trust formation
and the activity of play as a social activity. First, we argue that games provide an ideal environment
to simulate risk and interdependence, two contextual factors that have been associated with trust
formation [163]. Second, we build on research arguing that actions within games are structurally
similar to conversational turns [128]. Our results provide evidence that players occasionally
verbally respond to non-verbal game moves as if following a neural flow of a conversation. Third,
we argue that the robustness of games in their capability to foster trust between players may be due
to the activity-based interaction, that does not rely on perils that come with content-based

interactions.

5.1.2. Summary of Manuscript B

The motivational draw of video games comes from different needs they satisfy. While games can
make players feel powerful, autonomous, and explorative, manuscript A demonstrates that they

can also make players feel socially connected to other players.

In 2016, 54% of the most frequent gamers played socially, to bond with friends, family, or strangers
through play [53]. This need is already being acknowledged by game researchers who investigate
the social potential of games, as well as by the video game industry who continue to implement
more multiplayer mechanics into their games. How do we design games that effectively promote
social closeness between the players? We previously had a very narrow understanding of what
social play should look like. The goal of manuscript B was to add a systematic and empirically
evaluated approach to our understanding of the properties of play that facilitate social ties. We
build on the framework described in the introduction, proposing two overarching properties of
gameplay that are contributing to social facilitation through games: cooperation and
interdependence. We then designed a game that allowed us to experimentally manipulate the two
variables contrasting cooperation with competition and interdependence with independence. We
then evaluated how the four different games affected trust development between strangers after 10

minutes of gameplay.

Our results demonstrate that cooperation and interdependence each affect the relationship between

players. First we established comparability between the four versions of the game. The four
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different versions of our game were identical in terms of the dramatic elements and visual design;
we further established that the players’ perceived competence, autonomy, and intuitiveness of
controls did not differ between versions. Ensuring these similarities between the game versions
allows us to more confidently attribute our results to the manipulations of cooperation and
interdependence. Second, we reveal how cooperation and interdependence affect different aspects
of player experience. As expected, both collaborative mechanics appear to increase the relatedness
that players experience during the game. Similarly, both cooperation and interdependence increase
game enjoyment. Third we confirm that cooperation (vs. competition) and interdependence (vs.
independence) affect the relationship between players outside of the game. Similar to relatedness
and enjoyment, we observe both mechanics separately affecting the interpersonal trust that
developed between players. Informed by theory, we further offer a model as to how
interdependence facilitates the relationship between players. As proposed by previous work,
interdependent tasks increase the need for communication [37,40,98,99] and previous work in
psychology has hypothesized that this increase in interaction between group members would be
responsible for stronger social bonds between the group [16,93,94,99,163]. Our results confirm
this hypothesis. The effect of interdependence on interpersonal trust is fully explained by the

increased number of conversational turns between the players.

5.1.3. Summary of Manuscript C

The motivation behind this study was to transfer our previous findings into a field setting and
evaluate how well cooperation and interdependence predict social capital in a naturalistic play
setting with diverse communities, games and types of relationships. We added ‘toxicity’ as an
additional predictor for social capital based on previous literature suggesting its effect on social
dynamics within games. As expected, interdependence was positively associated with bridging and
bonding ties. Similarly, toxicity was negatively associated with bridging and bonding ties.
Surprisingly, cooperation did not predict social capital. The non-significance of cooperation stands
in stark contrast to common wisdom on social play as well as our own findings in manuscripts A
and B. We will further discuss this in a separate section. Our findings suggest that players do not
need to work toward the same goal to form social bonds. Meanwhile, interdependence and a

benevolent atmosphere are experiences within games that appear to foster social ties. Relationships
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are affected by a multitude of factors (e.g., personality, motivations, or circumstance); the fact that
our model explains 32% of the variance in bridging and 26% of variance in bonding shows how

relevant interdependence and toxicity are for forming social ties in games [57].

Furthermore, our findings address concerns of the social effects that in-game relationships have on
players’ psychological well-being. Following previous studies on social relationships in games, we
operationalized the qualities of in-game relationships using the constructs of bridging and bonding
ties. As outcome variables, we used established scales measuring loneliness as well as the
psychological need satisfaction of relatedness. We found that the degree to which players form
bridging and bonding ties within their game community was negatively associated with how lonely
they feel. Bridging ties were also positively linked to the satisfaction of relatedness. Interestingly,
the bonding ties were not associated with need satisfaction of relatedness, raising the question of
how the two seemingly similar constructs of loneliness and relatedness differ in their link to
bonding ties. Our model explains 18% of the variance in loneliness and 19% of the variance in
relatedness with in-game social capital as predictors. Considering how complex and multifactorial
feelings of loneliness and relatedness are, the observed effect sizes are surprisingly large [57].
According to our findings, social ties players form in-game are strongly connected to their
psychological well-being. The results of our statistical model were echoed in what we found in the
written responses. Our participants described deep and meaningful bonds, which provide support

even beyond the game.

5.2.  Methodology

Throughout the three manuscripts, we made many methodological choices. Many of these
decisions are described and justified in the actual manuscripts. We would like to use this section to

discuss and reflect on some overarching themes that emerged throughout this research.

5.2.1. Experimental Research & Field Studies

In this dissertation, we combined two approaches to validate the framework we propose.
Manuscripts A and B implemented controlled experiments comparing conditions that were
designed to deliver a specific experience. In manuscript C, we moved away form an experimental

setting and performed a field study. Both approaches add different layers to our validation and
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allow us to make certain claims. They also come with their own set of drawbacks and limitations.
The experimental approach used in manuscripts A and B allowed us to make claims regarding
causality due to the randomised assignment of conditions. In manuscript A, this was important to
unequivocally conclude that play can facilitate social ties. In manuscript B, randomized conditions
let us attribute the effects we found to the factors we manipulated (cooperation, interdependence).
The two-by-two experimental design in that study was also explicitly chosen so that we could
investigate main effects and the interaction between the two factors. While the experimental setting
provided us with the advantage of making causal claims while testing a controlled experience, the
approach also entails drawbacks that we have to acknowledge. The experience of playing a 10-
minute game with a complete stranger is an artificial one that is not representative of actual
gameplay for most games. The context of an experiment in which the participants are financially
motivated is also very removed from the natural setting in which players engage with games. We
controlled for the duration of the relationships by matching strangers online. We also only
investigate one game. Playtime, relationship duration, and the use of a singular game were all
decisions that help us control for noise in our data. However, this control is also a restriction that
reduces the range of generalizability of our findings to more established relationships and other
games. In manuscript C, we aim to overcome these limitations by using a field study. The subject
of our investigation is no longer confined by an experimental duration but investigates ‘natural
play’. This also includes no longer motivating the activity of play extrinsically through payment,
but simply by asking participants to recall play that occurred in the past, presumably that was
intrinsically motivated. We further no longer control for relationship types or game type but instead
simply describe the sample on which our findings are based. Following up our experimental results
with a field study allowed us to assess the strengths and weaknesses of our findings. The positive
effect of interdependence on social ties appears to be a moderate effect size and robust across
methods. Our initial findings on cooperation, however, appear to not be generalizable to other
contexts. Were it not for the multi-method approach, we might have assumed cooperation to be
always of importance. The field study approach, however, also pairs with its own set of drawbacks.
Our data is a snapshot in time and relies on participants recalling experiences that might range far

into the past. Participant perceptions might be prone to memory biases.
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5.2.2. Measurements

The work presented in this dissertation focuses almost exclusively on measurement of specific,
established constructs using psychometric scales. In order for us to answer the question we wanted
to address, we were reliant on larger sample sizes. For example, in manuscript A, we wanted to
investigate the interaction of our manipulations and personality traits of our participants. In order
to do this in a clean way, we chose statistical procedures (i.e., moderation analyses) that required
larger sample sizes. We also knew in advance which constructs we wanted to measure (e.g., trust,
agreeableness, propensity to trust). Given our requirement for larger samples sizes and our clear
understanding of what we wanted to measure, psychometric scales were the most obvious choice,
as performing interviews with more than 100 participants would have been unrealistic. This
approach, however, also means that we were not able to ‘explore’ the phenomenon of social play
as we strictly confirmed and dis-confirmed pre-established hypotheses. There is most likely a
wealth of experiences that we did not account for and are unaware of due to the restrictive nature

of quantitative scales.

5.2.3. Amazon Mechanical Turk

All three papers presented in this dissertations used Amazon Mechanical Turk (MTurk) to recruit
and compensate participants. The use of MTurk and other forms of internet-based behavioral
research is not without criticism [25,124]. We would like to discuss some of the reasons why we

chose MTurk and what our experiences were with the platform.
5.2.3.1.  Subject Pool Access

One of the challenges we were anticipating was to find a large enough pool of willing participants
to draw from. The experimental design of the studies conducted in manuscript A and B required us
to find two participates who were available at the same time, who also didn't know each other. One
of the advantages MTruk provides is stable access to a large pool of participants who are motivated

to participate in studies.
5.2.3.2.  Subject Pool Diversity

Another advantage MTurk provides is that its users come from a diverse background spanning over

a wide range of age, ethnicity, gender, and socioeconomic status. Alternatives for recruitment
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would have been recruiting from the lab participant pool or the university website, which would
have provided us with a pool of undergraduate students, inherently introducing biases over most
of the axes described above, most predominantly age and socioeconomic status. A diverse
participant pool was important to us as we wanted our results to be generalizable to the population
of gamers, who are diverse over age, gender, ethnicity and socioeconomic markers [53]. Testing at
the University would have also made us vulnerable to criticism that games may only facilitate trust
in young people, and that our findings would not translate to people beyond their twenties. MTurk
provided us with an opportunity to broaden the generalizability of our studies beyond the
population of undergraduate students. We did specify many who gets to participate in our HIT’s
by only allowing participants who have at least 90% rates of acceptance and are experienced
MTurkers. These sampling techniques are common in MTurk to ensure quality participants. It is

possible, however, that these sampling criteria have introduced biases into our data.
5.2.3.3.  Low Cost and Fast Theory/Experiment Cycles

The steady and large pool of willing participants also allows for fast and cheap data collection.
While we obviously compensated participants, we did not have to run experiments in our lab
additionally paying lab personnel. The most beneficial aspect is, however, the speed at which data
was collected. Data collection for the study in manuscript C for instance lasted less than a week.
Studies in manuscripts A and B lasted longer as we needed to open smaller batches to not
overburden the matchmaking and networking systems. Overall the speed and economic way of
gathering many participants allows for quick cycles of theory, experimental design and then
conducting the experiments. For us that meant we could run smaller batches to ‘test’ specific
measurements or questions we asked. We did, for example, initially plan to use a behavioral
measure for trust in the form of a prisoners-dilemma-type trading game after participants played
one of the games in manuscript B. The trading game, however, did not work as planned, which we
were able to see based on a small pilot experiment that we conducted to test the measurement. We

subsequently removed the measurement for the main study.
5.2.3.4.  Data Validity

One of the largest doubts we had regarding MTurk was the validity of the resulting data. We did

not actually know who was participating, how much effort they would actually invest and whether
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or not the measurement techniques we used (e.g., questionnaires that were validated in different
settings) would still perform as intended. Literature, however, seems to suggest that the data
collected on MTurk resembles data collected in other, more traditional, contexts [124]. For example,
a large scale comparison between a normal internet-based sample and a MTurk sample with respect
to several psychometric tests showed no significant differences and high test-retest reliability
within the MTurk population [22]. Similarly, Paolacci et al. replicated a range of decision-making
tasks both on MTurk and through traditional recruiting at a university [142]. They tested Tversky
and Kahnemans’s ‘Asian disease’ problem [188] to measure framing effects, the ‘Linda’ problem
[189] to test conjunction fallacies and the ‘Physician’ problem [8] to test outcome biases. They
found only minor differences between the testing conditions, and qualitatively the results were
equivalent [142]. Generally, the literature comparing MTurk data with traditional experimental
procedures suggests that MTurk data, for both psychometric scales as well as behavioral and
decision making tasks, is equivalent to more traditional methods [22,124]. Similarly, we find that
the psychometric scales we used performed as expected and demonstrated good internal
consistencies. The decision-making task we wanted to implement as a behavioural measure for
trust was an established trading game based on traditional game theory paradigms. The procedure
did not work in the context of MTurk because our participants always acted pro-socially to
maximize the total payoff for both partners. Further balancing in the payoff matrix might have
changed this behavior. The original payoff matrix suggested by previous, non- MTurk, findings
did not work in our sample. These findings suggest that there might be differences between MTurk
and traditional experimental contexts regarding game theoretical paradigms. MTurkers might have
felt a stronger sense of being ‘observed’ by us, leading to stronger social desirability of pro-social
behavior, compared to traditional settings. Or perhaps they are simply more accustomed to the
context of micropayments than the typical laboratory experiment participants of undergraduate

students.
5.2.3.5.  Context of Work

Besides a number of very valuable advantages, one drawback of this recruitment method was that
Mechanical Turk is very much a context of ‘work’. Participants sometimes did not initially

understand that we want them to ‘play’ and engage hedonically with the game and the other partner.
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MTurk users have a strong culture of efficiency and making as much money per hour as possible.
We had to instruct participants to not multitask and perform our experiment while also performing
another task. The quality of our data (and listening to the recordings of gameplay that were
available) suggests that most participants complied with this, however, we cannot be absolutely
certain that multitasking did not happen. Regardless of compliance the context of work is generally
not an ideal setting to research ‘play’ and seems to subvert the hedonic mindset that players

experience during natural play.

Overall, we think the advantages MTurk provided outweighed the disadvantages and made it a

great choice to perform the studies presented in this dissertation.

5.3. Contribution of this Dissertation

We set out to achieve three research goals: First we wanted to identify properties of play that are
likely responsible for social ties within digital games. Second, we wanted to evaluate the efficacy
of these properties to make empirically-informed design recommendations. Third, we wanted to
provide insight into the link between in-game relationships and general well-being. In the following
sections, we discuss how well we achieved these goals and what the future directions are for

research in each of these areas.

5.3.1. Identify Properties of Play that are Likely Responsible for Social Ties within Digital
Games.

In this dissertation, we argue that the two most prevalent themes that emerge from the design
literature are cooperation and interdependence. We furthermore provide theoretical backing from
each theme drawing from social identity theory [183] and frameworks on interdependence as
properties of tasks [99]. Much of the design literature we draw from recommends very specific
mechanics to implement (e.g., ‘asymmetric knowledge’ [71,74], “abilities that can be used on other
players’ [14,161]). The approach we take on the other hand, takes a few steps back and investigates
more abstract, overarching themes. Clearly both of these approaches have advantages and
disadvantages. What are the tradeoff between specificity and generalizability in the context of these
design recommendations? A useful perspective to help distinguish these different approaches is

the MDA framework [83], which we briefly describe and then apply to our question of specificity
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vs generalizability.
5.3.1.1.  Mechanics, Dynamics, Aesthetics

The MDA framework is a formal approach to analyze games [83]. MDA stands for Mechanics,
Dynamics and Aesthetics. The framework proposes that we can describe games and game design

based on these three layers.

Mechanics are the specific rules of a game. Mechanics are the actions and behaviours a player is

afforded within the game and how the system for the game responds to these actions.

Dynamics are the experiences resulting from the mechanics of the game. Limited time (mechanic)
might result in the experience of urgency. Unfavourable odds embedded in the rules (mechanic)
might end in the experience of challenge.

Aesthetics refer to the mostly emotional reactions evoked by the experiences within the game.
These reactions might be feelings of stress, frustration, determination, achievement, or any other

feelings resulting from the game dynamics (e.g., trust or feelings of relatedness).

One of the assumptions the framework proposes is that designers and players approach a game
from different directions (see Figure 10). While players predominantly experience how the game
makes them feel, and upon reflection might discern the dynamics of the game, they will rarely be
exposed to or systematically think about the the actual mechanics of the game. Meanwhile,
designers who wish to develop a game only have control over the mechanics they implement. They
will choose mechanics with the specific intention of creating a certain dynamic (e.g., time limit —

urgency); however, the emotional reaction of the player is beyond their immediate control.

a N

Designer Mechanics Dynamics Aesthetics Player

\_ /

Figure 5.1: MDA Framework
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Designers can only try to elicit their envisioned emotional response through the dynamics their

game creates.

How does this framework apply to the question of specific and generalizable design
recommendations? When mapping the design recommendations from the existing literature and
the abstract properties we identify to the MDA framework, we argue that the vast majority of the
existing literature describes mechanics. Synergies, ascribing different abilities, making players pick
roles are properties that are hardcoded into the system. They are rules developers implement to
elicit a specific experience; however, each mechanic in itself does not describe the intended
experience. Until now we have known very little about what dynamics players should experience
in a social play setting. The only recommendations given so far that constitute a ‘dynamic’ are
related to communication. Communication is certainly important, as we have found in manuscript
B ourselves; however, many games do not afford communication channels and still elicit strong
social communities. Communication alone is insufficient to describe the dynamics games should
elicit if they aim to foster social ties between players. The work in this dissertation and the
framework we propose is in fact the first systematic approach to identify the dynamics — the

experiences — that lead to social ties between players.

This contribution does not substitute, replace, or diminish the knowledge we have gained from
previous literature; this framework puts our previous knowledge into focus. This dissertation
provides design goals, guiding the specific design implementations we already know. Designers
who wish to elicit feeling of relatedness and trust between players are recommended to aim for
interdependence, cooperation, and a non-toxic environment. Specific mechanics such as roles,
unique abilities, or synergies can be used, but should always lead toward interdependence between
the players. Roles that do not create a need to monitor and coordinate will most likely not be
effective. Shared goals, synergies between goals, shared puzzles, or special rules for players on the
same team can all be used as mechanics, but should emphasize cooperation. A shared puzzle that
still leaves players only looking out for their own utility and not for the group will most likely not
be effective.

5.3.1.2. Limitations and Future Directions

While we did identify properties of play that are likely responsible for social ties between players,
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this work is only an initial step into this direction. We would like to discuss two limitations of our
findings:

First, factors of cooperation, interdependence, and the later added non-toxic environment, are three
predominant factors that stood out based on previous literature; however, they are most likely not
the only dynamics conducive to social experiences within play. The present work has therefore no
claim to being comprehensive. Future work could aim to identify further dynamics. For example,
theories on social ties in non-game environments often focus on self-disclosure as an important
factor [66]. Could experiences of self-disclosure within games lead to stronger ties? Are there
mechanics such as avatar customization, unique equipment, or specific types of communication

abilities that would evoke a dynamic of self-disclosure?

Second, we do not address how these dynamics relate to one another. We argue that cooperation
and interdependence are orthogonal constructs that are both theoretically and practically distinct,
but we do not address other factors. For example, high interdependence appears to invite positive
interactions, but it is also likely that being strongly affected by someone’s actions can also lead to
toxic behavior. Games that are famous for their toxic players, such as League of Legends or Dota
2 [29], are also prime examples for interdependence. In manuscript C, we measure both
experienced interdependence and experienced toxicity in participants’ gaming communities and do
not find a significant correlation (r = -0.04) between them. The instruction to think about the
gaming community players already regularly play with might have biased this relationship.
Extreme cases where interdependence leads to strong toxicity might have self-selected out of our
sample because participants would no longer play within those circles. Future work could further
investigate to what degree interdependence and toxicity are interlinked.

We also fail to address differences in group dynamics that are associated with gender. Our data in
all three manuscripts consists of gender diverse subject pools. It would have possible for us to
investigate moderating effects of gender on social play. As this was not the main focus of the
research we neglected that possibility. Seeing that gaming is increasingly gender balanced and that

toxicity often has sexist undertones future research should investigate the role of gender in social

play.
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5.3.2. Systematically Evaluate the Efficacy of these Properties to Make Informed Design

Recommendations.

All three manuscripts deal with evaluating the efficacy of games to foster social ties. Our second
research goal was to make empirically founded statements on how effectively games, more
specifically our hypothesized factors of cooperation and interdependence, generate social ties
between players. In the following sections we will discuss the implications of our findings, the

methodological approaches we took in this work and the limitations of our findings in this area.
5.3.2.1.  Implications of the Results

Each of the findings have already been discussed in each manuscript. In the following sections, we
aim to point out some observations that emerge when looking at all manuscripts together in

combination.
Not Just a Common Interest

A skeptical approach to social ties in games might be to argue that games are merely a common
interest some people share and bond over, similarly to how people bond on online forums over
their hobby of miniature train models or their passion for a TV show. Our findings, however,
suggest there is more at play. In manuscript A, we demonstrate that games outperform a
conversational icebreaker at fostering trust, suggesting that there are properties in the activity of
play that fosters trust between strangers. Subsequently, manuscripts B and C demonstrate that the
social ties formed through play are not about whether participants play but determined by how they
play. These findings further suggest that it is not merely liking the same game, but actually the
activity of play that is strengthening trust and social capital. ‘Sharing an interest’ probably adds to
the social experience, but is clearly not the only factor. This substantially distinguishes games as a
medium from other hobbies people pursue online.

Cooperation

The story of how cooperation affects social ties in play appears to be more complicated than we
originally thought. While our findings give us a clear understanding of the reasons and pathways
in which interdependence facilitates social ties, cooperation as an experience in games shows

mixed results. As we have already mentioned, the relationship type might be a moderating factor.
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Cooperation might simply be less important in already established relationships. In manuscript A,
we discuss how games provide an ideal context in which players can rehearse trust because the
systems encourage cooperation. This line of reasoning is supported by the fact that we found
significant effects in manuscript B, in which participants did not know each other, however, no

effects in manuscript C, in which participants described more established relationships.
The Relevance of Toxicity

Experiences of toxicity are highly associated with reduced social capital, suggesting that toxicity
is a strong social inhibitor within gaming communities. These findings further demonstrate the
importance of dealing with toxic behavior in games and online in general. Based on our findings,
we cannot make specific recommendations to avoid toxicity; however, we can demonstrate that
toxicity significantly affects the social experiences within play, which in turn appear to be
associated with psychological well-being. Academically, toxicity in games is under-researched,

considering how important it is to the social fabric of play.
The Importance of Informed Design

Manuscripts B and C distinguish different experiences within games, investigating how people play,
not just that they play. Acknowledging these different experiences (e.g., interdependence vs.
independence) appears to be useful when investigating the social ties players form in games. In
manuscript B, we vary the degree of interdependence and cooperation while keeping the rest of
gameplay identical. Main effects of cooperation (F1,101=.12.00, p<.01, n?=.11) and interdependence
(F1100=13.47, p<.01, n?=.12) on the dependent variable trust show moderate effect sizes. In
manuscript C, our SEM predicting bridging and bonding ties explained 31% of the variance in in
bridging (R?=.31), and 26% (R?=.26) of the variance in bonding capital. Based on our findings, we
know that the majority of the explained variance can be attributed to the experienced
interdependence and toxicity within the participants’ gaming communities. The large amount of
variance explained by the two predictors is coherent with the effect sizes we find in manuscript B.
Trust, as well as social capital are both highly complex constructs, yet the predictors we use explain
a surprisingly large amount of variance. These findings demonstrates how greatly the experiences
within games affect the players’ emotional and cognitive outcomes. Within the context of the MDA

framework, this dissertation demonstrates the strong link between our proposed social dynamics
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and the social aesthetics of gameplay (e.g., feelings of trust, social capital). For developers, these
findings demonstrate just how important good design can be when trying to create a ‘social game’,

further emphasizing the importance of an informed approach to game design.
5.3.2.2.  Limitations and Future Directions

Regarding our systematic evaluation of the factors we proposed — cooperation, interdependence,
toxicity — we discuss some of the shortcoming of this dissertations and how future work might

address these.
When is Cooperation Useful?

As already discussed, we suspect cooperation to be mostly of value in early stages of relationship
formation. This claim however needs to be empirically investigated. It is also possible that other
moderating variables that we did not think of might affect the role cooperation plays in the context
of social play. Further analysis is needed to investigate when cooperation plays a crucial role in

social play and when cooperation simply does not matter.
Formation and Maintenance

The two pillars of relationships types that emerged from our data in manuscript C appear to be
relationships that formed within the game and relationships that were formed face-to-face and are
at least partially maintained within the game. If we want to further understand social play, a
distinction between relationship formation and maintenance might be useful. Do our findings differ
between these two groups? What design factors should be recommended for a game that tries to
build new communities? What design factors should be recommended for a game designed to
connect family members who want to stay in touch? Based on our research and the current literature,
we cannot answer these questions. Future research could explicitly investigate differences between

relationship formation and relationship maintenance.

Reducing Toxicity

Toxicity is a strong inhibitor for social capital in manuscript C. These findings are coherent with

other results demonstrating the negative effects of toxicity on the player base [58,112]. The logical
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consequence for developers is to try to implement mechanics that enhance benevolent behavior
and inhibit toxicity. Based on our findings, we can however not make any statement on what
mechanics might reduce toxicity. Initial correlations suggest that interdependence is not associated
with toxicity; however, this relationship requires further investigation. An interesting direction
might also be to investigate to what degree social capital or feelings of belonging to a community
inhibit toxicity. The results in manuscript C do not allow us to make claims about casual
directionality; it is therefore just as likely that social capital inhibits toxicity and not the other way

around.
Qualitative Methods

As already discussed, the purely scale-based measurements prevent us from taking a more
explorative approach to investigating the range of possible social experiences within contemporary
gaming communities. Specifically, how the experience of cooperation, interdependence and

toxicity translates to social ties might be an interesting avenue for future qualitative approaches.

5.3.3. Insights Into the Link Between In-Game Relationships and Psychological Well-being.

We have only addressed this question in the last manuscript as the link between play and well-
being is difficult to investigate in an experimental setting. The field study approach, however,
allowed us to investigate a cross-sectional look at social capital in gaming communities and its link
to psychological well-being. In the following section, we address some of the broader ideas that

extend beyond the manuscript and how they relate to future directions in game user research.
5.3.3.1.  Framing of Research

In manuscript C, we argue that our approach differs from previous research because it investigates
the effect of in-game relationships on the emotional payoffs for the players. Previous approaches
had, for example, demonstrated the link between gaming behavior and the number of friends offline
[46,106]. This approach is taken to investigate the phenomenon of displacement — the idea that
relationships in digital contexts take away from relationships in the physical world. Displacement
is an interesting topic and the research on investigating the tradeoffs between digital and non-digital
relationships is a valuable contribution. However, framing research around confirming or

disconfirming displacement does not contribute to our understanding of how in-game relationships
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affect players emotionally; it simply confirms or disconfirms that people have different types of
relationships in the digital age. Future research, in any field investigating digital relationships,

should focus more on the effects to well-being than on the effects to offline relationships.
5.3.3.2.  Depth of Investigation

The empirical approach we took using only established constructs, such as social capital or
loneliness, allowed us to embed our findings into previous knowledge on digital relationships and
well-being. It was an important step to expand our understanding of social communities and how
they translate into well-being. Using established constructs and psychometric scales provided us
with the construct validity we needed to make these arguments. This procedure, however, is aligned
with some substantial shortcomings. As already discussed in the previous section on validating
our frameworks, using psychometric scales only allowed us to investigate the constructs we
measure and did not allow for exploration. The qualitative data we gathered in manuscript C
promises a rich and diverse range of experiences. Future research on social communities and their
link to psychological well-being would do well to investigate qualitatively how exactly in-game
ties translate into well-being. Is the traditional model of superficial bridging ties and deep bonding
ties even accurate in games? What are the behaviours and experiences that make players feel less
lonely overall because they have in-game friends? These questions cannot be answered with the

approaches we took in this dissertation.
5.3.3.3. Impact

As mentioned repeatedly in this dissertation, games have become a deeply entrenched part of many
people’s lives. In the US, 67% of all households own a device that is used ot play game [53]. On
average each household is home to almost 2 (1.7) people who play digital games [53]. With such
a far reaching popularity and salience in people’s lives, game developers as well as game
researchers are increasingly faced with the individual and societal impact games have.
Academically, as well as politically, we are having debates about the impact of gaming in the
context of addiction [10,204] and aggression [4,69], but also about the positive impact of games
on mood repair [19], stress recovery [154], cognitive benefits [7,85], mental health assessment and

treatment [122,123], and, of course, social aspects of psychological well-being.

The shift toward focusing on the impact a medium has as it grows in popularity is not unique to
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games. Facebook started as an innocent platform for people to share pictures of their cats. Now
that Facebook has 2.19 billion active monthly users worldwide [179], the developers of Facebook
have to reconcile with its immense impact on their users’ life satisfaction [192], what information
users are exposed to [41,87], and arguably even US democratic elections [86]. With the immense
popularity of Facebook also comes a sense of responsibility over how the technology affects its
users outside of the website.

We would argue that the same responsibility applies to the medium of games and the people who
develop and research them. As games touch so many people’s lives, one could make the moral
argument that we ‘should’ formalize and reinforce our approach to understanding the impact of
games. The above mentioned MDA framework [83] investigates mechanics, dynamics, and
aesthetics as the fundamental pillars of gameplay. All three properties are experiences that happen
within the game. The framework does not account for long-term effects on behavioral, cognitive,
or emotional effects outside the confines of the game. The above-mentioned research on impact of
gaming cannot be placed within the MDA framework. Given the prevalence of games, perhaps it

is time to add a fourth pillar to our understanding of gaming: ‘Impact’.
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6. Conclusion

What are the properties of play responsible for social ties between players? In this dissertation, we

contribute to our knowledge of social play in three ways:

First, we combine psychological frameworks on social ties with the rich literature of design
recommendations for social play. We synthesize the recommendations for social mechanics into
two overarching dynamics of social play: cooperation and interdependence. We later add toxicity
as a social inhibitor to the framework. These factors are not aimed to replace current design
recommendations, which mainly focus on mechanics. Our framework illustrates the dynamics of
social play by describing the experiences social mechanics in games should aim for. Second, we
empirically support the validity and efficacy of these factors, both in an experimental setting as
well as in a field setting. All three factors appear to play a fundamental role in the facilitation of
social ties in games. While the roles of interdependence and toxicity appear to be just as expected,
cooperation appears to not always be essential. Overall our work reveals that the social dynamics
investigated in this dissertation strongly effect the social ties players formed. These findings
emphasize the importance of well-informed design choices. Third we contribute to the ongoing
debate about the legitimacy of in-game relationships by demonstrating that in-game social capital
is positively associated with need satisfaction of relatedness and negatively associated with

loneliness.

It is easy to disregard in-game relationships, as they are fundamentally distinct from the in-person
ones we think of as natural. Yet we cannot ignore the emergence of digital games as a social
medium. Players are increasingly looking to connect with others through play. This dissertation
contributes to an emerging body of work addressing concerns about social play and its effects on
social ties. The more we understand the underlying elements of social play, the better we can design

games that bring people closer together.
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Appendix A — Consent Form of Study in Manuscript A

Usask Study " the interactioniab

university of saskaichewan

Before proceeding, please read the following. You must give your consent to continue.

Title: Usask Game Study

Researcher(s): Ansgar Depping, Dr. Regan Mandryk, Department of Computer Science, University of Saskatchewan, 306-966-2327,
ansgar.depping@usask.ca

Purpose(s) and Objective(s) of the Research: The purpose of this project is to investigate how strangers get to know each other in an
online enviroment.

Procedures:

« In this study you will be engage in two interactive tasks with another participant over voice chat. Before and after each exercise you
will be asked to fill out questionnaires.

o This study will take approximately 25 minutes to complete.

Funded by: The Natural Sciences and Engineering Research Council of Canada (NSERC).

Potential Risks and Benefits: There are no known or anticipated risks to you by participating in this research. Your participation will help us
understand relationship building in an online enviroment.

Confidentiality:

« Confidentiality will be maintained throughout the study. The entire process and data will be anonymized. Data will only be presented in
the aggregate and any individual user comments will be anonymized prior to presentation in academic venues.

« Only the principal researcher and her research assistants will have access to the data to ensure that your confidentiality is protected.

« Storage of Data
o Data (including survey and interview responses, logs of computer use, and videos of interaction) will be stored on a secure
password-protected server for 7 years after data collection.

o After 7 years, the data will be destroyed. Paper data will be shredded and digital data will be wiped from hard disks beyond any
possibility for data recovery.

Right to Withdraw:

« Your participation is voluntary. You may withdraw from the research project for any reason, at any time without explanation.
« Should you wish to withdraw, you may do so at any point, and we will not use your data; we will destroy all records of your data.

« Your right to withdraw data from the study will apply until the data have been aggregated (one week after study completion). After this
date, it is possible that some form of research dissemination will have already occurred and it may not be possible to withdraw your
data

Follow up: To obtain results from the study, please contact Ansgar Depping (ansgar.depping@usask.ca).
Questions or Concerns:

« Contact the researcher(s) using the information at the top.

« This research project has been approved on ethical grounds by the University of Saskatchewan Research Ethics Board. Any questions
regarding your rights as a participant may be addressed to that committee through the Research Ethics Office ethics.office@usask.ca
(306) 966-2975. Out of town participants may call toll free (888) 966-2975.

Do you give your consent?

I consent

I do not consent
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Appendix B — Questionnaires of Study in Manuscript A
Demographics

Please answer the following questions.

What is your Gender? (drop down menu)

Female
Male
Other

Rather not say

What is your age? (numeric field, min = 0, max = 100)

How often (on average) do you play games? (drop down menu)
Every day
A few times per week
Once per week
A few times per month
Once a month
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A few times per year
Once per year

Not at all

What genre do you play most of the time?

Action

Platform games
First Person Shooter
Beat 'em up
Adventure

Role Playing Games
Massively Multiplayer Role Playing Games
Simulation

Vehicle Simulation
Strategy

Music Games
Puzzle Games

Sport Games

Other
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Ten Item Personality Inventory

| see myself as:

Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree

Item 1 2 3 4 5 6 7
Extraverted, enthusiastic. 1 2 4 5 7
Critical, quarrelsome. 1 2 4 5 7
Dependable, self-disciplined. 1 2 4 5 7
Anxious, easily upset. 1 2 4 5 7
Open to new experiences, complex. 1 2 4 5 7
Reserved, quiet. 1 2 4 5 7
Sympathetic, warm. 1 2 4 5 7
Disorganized, careless. 1 2 4 5 7
Calm, emotionally stable. 1 2 4 5 7
Conventional, uncreative 1 2 4 5 7

Propensity to Trust

Below you can read a number of statements. Read each statement and rate how much you agree or

disagree with it.

Disagree
strongly

Disagree

Somewhat
Disagree

Neither
agree nor
disagree

Somewhat
Agree

Agree

Agree
strongly

141




Item 1 2 3 4 5 6 7
Most people are basically honest. 1 2 4 5 7
Most people are trustworthy. 1 2 4 5 7
Most people are basically good and kind. 1 2 4 5 7
Most people are trustful of others. 1 2 4 5 7
I am trustful. 1 2 4 5 7
Most people will respond in kind when they are trusted by 1 2 4 5 7
others.

Interpersonal Trust State

Below you can read a number of statements about the partner you just interacted with. Read each

statement and rate how much you agree or disagree with it.

Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
I would expect my partner to play fair. 1 2 4 5 7
| could expect my partner to tell the truth. 1 2 4 5 7
I could count on my partner to be concerned about my 1 2 4 5 7
welfare.
I would feel very uncomfortable if my partner had to make 1 2 4 5 7
decisions, which would affect me personally.
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I could rely on my partner to react in a positive way if | 1 2 3 4 5 6 7
exposed my weaknesses to them.

I could rely on my partner to keep the promises they make. 1 2 3 4 5 6 7
I would be willing to let my partner make decisions for me. 1 2 3 4 5 6 7
My partner would be honest and truthful with me. 1 2 3 4 5 6 7
| feel like I could trust my partner completely. 1 2 3 4 5 6 7
My partner would treat me fairly and justly. 1 2 3 4 5 6 7
| feel that my partner could be counted on to help me. 1 2 3 4 5 6 7

Relational Communication Scale

Please take a moment to think about your interaction with your partner in the previous exercise.

Please rate how much you agree or disagree with the following statements that describe this

interaction.
Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
My partner was intensely involved in conversation. 1 2 3 4 5 6 7
My partner found the conversation stimulating. 1 2 3 4 5 6 7
My partner showed enthusiasm while talking to me. 1 2 3 4 5 6 7
My partner acted bored. 1 2 3 4 5 6 7
My partner communicated coldness rather than warmth. 1 2 3 4 5 6 7
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My partner was interested in talking to me. 1 2 4 5 7
My partner did not want a deeper relationship between us. 1 2 4 5 7
My partner was NOT attracted to me. 1 2 4 5 7
My partner created a sense of distance between us. 1 2 4 5 7
My partner acted like we were good friends. 1 2 4 5 7
My partner seemed to desire further communication. 1 2 4 5 7
My partner acted very friendly. 1 2 4 5 7
My partner tried to move the conversation to a deeper level. 1 2 4 5 7
My partner made me feel he or she was very similar to me. 1 2 4 5 7
My partner was very honest in communicating with me. 1 2 4 5 7
My partner was willing to listen to me. 1 2 4 5 7
My partner was sincere. 1 2 4 5 7
My partner was open to my ideas. 1 2 4 5 7
My partner made the interaction very formal. 1 2 4 5 7
My partner wanted the discussion to be casual. 1 2 4 5 7
Intrinsic Motivation Inventory
Reflect on the task you just engaged in and rate your agreement with the following statements.
Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
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I enjoyed this task very much.

Doing this task was fun.

I would describe the task as very interesting.

While doing the task, | was thinking about how much |
enjoyed it.

This task did not hold my attention.

| put a lot of effort into this task.

It was important to me to do well at this task.

I tried very hard while doing the task.

I didn’t try very hard at doing the task.

| felt tense while doing the task.

| felt pressured while doing the task.

I was anxious while doing the task.

| was very relaxed while doing the task.

I think 1 am pretty good at this task

I am satisfied with my performance at this task.

After doing this task for a while, | felt pretty competent.

| am pretty skilled at this task

I couldn’t do this task very well.

I find the relationships I form in this task fulfilling.

I find the relationships I form in this task important.

| don't feel close to my interaction partner.

Relatedness
145




Reflect on the task you just engaged in and rate your agreement with the following statements.

Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
| find the relationships | form in this task fulfilling. 1 2 4 5 6 7
I find the relationships | form in this task important. 1 2 4 5 6 7
| don't feel close to my interaction partner. 1 2 4 5 6 7

Debriefing
Thank you for participating in our study.
What did you think this study was about? (open text field)

Do you have any comments? (open text field)
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Appendix C — Consent Form of Study in Manuscript B

Usask Study & the'interactioniab

university of saskatchewan

Before proceeding, please read the following. You must give your consent to continue.

Title: Usask Game Study

Researcher(s): Ansgar Depping, Dr. Regan Mandryk, Department of Computer Science, University of Saskatchewan, 306-966-2327,
ansgar.depping@usask.ca

Purpose(s) and Objective(s) of the Research: The purpose of this project is to investigate how strangers get to know each other in an
online enviroment.

Procedures:

« In this study you will be engage in two interactive tasks with another participant over voice chat. Before and after each exercise you
will be asked to fill out questionnaires.

» This study will take approximately 25 minutes to complete.

Funded by: The Natural Sciences and Engineering Research Council of Canada (NSERC).

Potential Risks and Benefits: There are no known or anticipated risks to you by participating in this research. Your participation will help us
understand relationship building in an online enviroment.

Confidentiality:

« Confidentiality will be maintained throughout the study. The entire process and data will be anonymized. Data will only be presented in
the aggregate and any individual user comments will be anonymized prior to presentation in academic venues.

« Only the principal researcher and her research assistants will have access to the data to ensure that your confidentiality is protected.

« Storage of Data
o Data (including survey and interview responses, logs of computer use, and videos of interaction) will be stored on a secure
password-protected server for 7 years after data collection.

o After 7 years, the data will be destroyed. Paper data will be shredded and digital data will be wiped from hard disks beyond any
possibility for data recovery.

Right to Withdraw:

« Your participation is voluntary. You may withdraw from the research project for any reason, at any time without explanation.
e Should you wish to withdraw, you may do so at any point, and we will not use your data; we will destroy all records of your data.

« Your right to withdraw data from the study will apply until the data have been aggregated (one week after study completion). After this
date, it is possible that some form of research dissemination will have already occurred and it may not be possible to withdraw your
data

Follow up: To obtain results from the study, please contact Ansgar Depping (ansgar.depping@usask.ca).

Questions or Concerns:

« Contact the researcher(s) using the information at the top.

« This research project has been approved on ethical grounds by the University of Saskatchewan Research Ethics Board. Any questions
regarding your rights as a participant may be addressed to that committee through the Research Ethics Office ethics.office@usask.ca
(306) 966-2975. Out of town participants may call toll free (888) 966-2975.

Do you give your consent?

I consent

I do not consent
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Appendix D — Questionnaires of Study in Manuscript B
Demographics

Please answer the following questions.

What is your Gender? (drop down menu)

Female
Male
Other

Rather not say

What is your age? (numeric field, min = 0, max = 100)

How often (on average) do you play games? (drop down menu)
Every day
A few times per week
Once per week
A few times per month
Once a month

148



A few times per year
Once per year

Not at all

What genre do you play most of the time?

Action

Platform games
First Person Shooter
Beat 'em up
Adventure

Role Playing Games
Massively Multiplayer Role Playing Games
Simulation

Vehicle Simulation
Strategy

Music Games
Puzzle Games

Sport Games

Other
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Propensity to Trust

Below you can read a number of statements. Read each statement and rate how much you agree or

disagree with it.

Disagree | Disagree | Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
Most people are basically honest. 1 2 3 4 5 6 7
Most people are trustworthy. 1 2 3 4 5 6 7
Most people are basically good and kind. 1 2 3 4 5 6 7
Most people are trustful of others. 1 2 3 4 5 6 7
I am trustful. 1 2 3 4 5 6 7
Mf?st people will respond in kind when they are trusted by 1 2 3 4 5 6 7
others.

Interpersonal Trust State

Below you can read a number of statements about the partner you just interacted with. Read each

statement and rate how much you agree or disagree with it.

Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
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| would expect my partner to play fair. 1 2 4 5 6 7
I could expect my partner to tell the truth. 1 2 4 5 6 7
I could count on my partner to be concerned about my 1 2 4 5 6 7
welfare.

I would feel very uncomfortable if my partner had to make 1 2 4 5 6 7
decisions, which would affect me personally.

| could rely on my partner to react in a positive way if | 1 2 4 5 6 7
exposed my weaknesses to them.

I could rely on my partner to keep the promises they make. 1 2 4 5 6 7
I would be willing to let my partner make decisions for me. 1 2 4 5 6 7
My partner would be honest and truthful with me. 1 2 4 5 6 7
| feel like I could trust my partner completely. 1 2 4 5 6 7
My partner would treat me fairly and justly. 1 2 4 5 6 7
| feel that my partner could be counted on to help me. 1 2 4 5 6 7

Intrinsic Motivation Inventory

Reflect on the task you just engaged in and rate your agreement with the following statements.

Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
I enjoyed this game very much. 1 2 4 5 6 7
Doing this game was fun. 1 2 4 5 6 7
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I would describe the game as very interesting. 1 2 4 5 6 7
While playing this game, | was thinking about how much 1 1 2 4 5 6 7
enjoyed it.

This game did not hold my attention. 1 2 4 5 6 7
| put a lot of effort into this game. 1 2 4 5 6 7
It was important to me to do well at this game. 1 2 4 5 6 7
| tried very hard while playing the game. 1 2 4 5 6 7
I didn’t try very hard at playing the game. 1 2 4 5 6 7
| felt tense while playing the game. 1 2 4 5 6 7
| felt pressured while playing the game. 1 2 4 5 6 7
| was anxious while playing the game. 1 2 4 5 6 7
| was very relaxed while playing the game. 1 2 4 5 6 7
| am pretty skilled at this task 1 2 4 5 6 7
I couldn’t do this task very well. 1 2 4 5 6 7

Player Experience of Needs Satisfaction

Reflect on the task you just engaged in and rate your agreement with the following statements.

Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
| feel competent at the game. 1 2 4 5 6 7
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| feel very capable and effective when playing. 1
My ability to play the game is well matched with the game's 1
challenges.

The game provides me with interesting options and choices. 1
The game lets you do interesting things. 1
| experienced a lot of freedom in the game. 1
| find the relationships | form in this game fulfilling. 1
| find the relationships | form in this game important. 1
I don’t feel close to other players. 1
Learning the game controls was easy. 1
The game controls are intuitive. 1
When | wanted to do something in the game, it was easy to 1
remember the corresponding control.

Debriefing

Thank you for participating in our study.

What did you think this study was about? (open text field)

Do you have any comments? (open text field)
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Appendix E — Consent Form of Study in Manuscript C

Personalizing, adapting, and balancing computer games 2\ Iz intzraciion [z

university of saskatchewan

Before proceeding, please read the following. You must give your consent to continue.

Title: Personalizing, adapting, and balancing computer games

Researcher(s):

Ansgar Depping, Ph.D. Student, Department of Computer Science, University of Saskatchewan, 306-966-2327, ansgar.depping@usask.ca
Colby Johanson, Ph.D. Student, Department of Computer Science, University of Saskatchewan, 306-966-2327, colby.johanson@usask.ca
Dr. Regan Mandryk, Professor, Department of Computer Science, University of Saskatchewan, 306-966-4888, regan@usask.ca

Purpose(s) and Objective(s) of the Research: In this study, we collect information regarding the ways you play games.

Procedures:

« In this study, you will complete a series of questionnaires asking you about yourself and the ways in which you play games in others.
« This study will take approximately 30 minutes for you to complete.

Funded by: The Natural Sciences and Engineering Research Council of Canada (NSERC).

Potential Risks and Benefits: There are no known or anticipated risks to you by participating in this research. Your participation will help us
understand the ways in which people play games with others.

Confidentiality:

« Confidentiality will be maintained throughout the study. The entire process and data will be anonymized. Data will only be presented in
the aggregate and any individual user comments will be anonymized prior to presentation in academic venues.

« Only the principal researcher and her research assistants will have access to the data to ensure that your confidentiality is protected.
« Storage of Data

o Data (including survey and interview responses, logs of computer use, and videos of interaction) will be stored on a secure
password-protected server for 7 years after data collection.

o After 7 years, the data will be destroyed. Paper data will be shredded and digital data will be wiped from hard disks beyond any
possibility for data recovery.

Right to Withdraw:

« Your participation is voluntary. You may withdraw from the research project for any reason, at any time without explanation.
« Should you wish to withdraw, you may do so at any point, and we will not use your data; we will destroy all records of your data.

Your right to withdraw data from the study will apply until the data have been aggregated (one week after study completion). After this
date, it is possible that some form of research dissemination will have already occurred and it may not be possible to withdraw your
data

Follow up: To obtain results from the study, please contact Dr. Regan Mandryk (regan@cs.usask.ca).
Questions or Concerns:

« Contact the researcher(s) using the information at the top.

« This research project has been approved on ethical grounds by the University of Saskatchewan Research Ethics Board. Any questions
regarding your rights as a participant may be addressed to that committee through the Research Ethics Office ethics.office@usask.ca
(306) 966-2975. Out of town participants may call toll free (888) 966-2975.

Do you give your consent?

I consent

I do not consent
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Appendix F — Questionnaires of Study in Manuscript C
Prescreening/ Demographics
Please answer the following questions.
What is your Gender? (drop down menu)
Female
Male
Other

Rather not say

What is your age? (numeric field, min = 0, max = 100)

How often (on average) do you play games? (drop down menu)
Every day
A few times per week
Once per week
A few times per month
Once a month
A few times per year
Once per year
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Not at all

How much do you self-identify as a gamer on the following scale: (slider on continuous scale)

Not at all (value 0) < »  Gamer (value 100)

Do you play multiplayer games? (forced choice)

Yes

No

How much time of you time spent playing games is with done with others compared to playing

alone? (slider on continuous scale)

Play Alone (value 0) » Play with others (value 100)

<

Considering your response to the previous question, why do you choose to play with others or by

yourself? Which do you prefer? (open text field)

List three games that you have played recently that you enjoyed playing. (open text field)
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Community descriptions
Name a game that you frequently play with other people. (open text field)

From now on, every question you answer should be with that game in mind.

When playing the game you specified, what proportion of time do you play with strangers

compared to people that you have played with before? (slider on continuous scale)

Strangers (value 0) < » People you have played with before (value 100)

When playing the game you specified, what proportion of time do you play with people that you
know from the physical world compared to people that you know only from the digital (game)

world. (slider on continuous scale)

physical world friends only (value 0)¢ . Digital world friends only
(value 100)

When playing the game that you specified, how many different people do you regularly play with?

(Numeric field)
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Please take a few minutes to think about and answer the next questions on this page. We are

interested in understanding the unique ways people play socially, we therefore would appreciate

detailed responses.

When thinking about these people that you play regularly with, how well do you know each other?

(Open field)

Please describe the relationships that you have with people that you play with. (Open field)

Moving forward, we refer to the people that you play regularly with as your “game community”.

Cooperation

When answering the questions, consider the game you named earlier and the community that you

described.
Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7

When | play with my game community...
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we are trying to achieve the same goal. 1 2 4 5 7
we are working against each other. 1 2 4 5 7
we are on the same team. 1 2 4 5 7
they are competing against me. 1 2 4 5 7
my gain is their loss. 1 2 4 5 7
they want me to succeed. 1 2 4 5 7
we are trying to defeat someone or something else. 1 2 4 5 7
it's "us" vs someone or something else. 1 2 4 5 7

Interdependence

When answering the questions, consider the game you named earlier and the community that you

described.
Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
When | play with my game community...
my gameplay is strongly affected by them. 1 2 4 5 7
they influence my gameplay. 1 2 4 5 7
I have to keep an eye on what they are doing. 1 2 4 5 7
I can effectively play the game without interacting with them. 1 2 4 5 7
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I don't have to focus on what they are doing. 1 2 4 5 7
I can strongly effect their gameplay. 1 2 4 5 7
| have to interact with them a lot. 1 2 4 5 7
my success in the game strongly depends on them. 1 2 4 5 7
my performance is effected by them. 1 2 4 5 7
I don’t communicate at all with them. 1 2 4 5 7
our actions are strongly linked. 1 2 4 5 7
our in-game actions are closely tied. 1 2 4 5 7
we have to communicate to play the game effectively. 1 2 4 5 7

Toxicity

When answering the questions, consider the game you named earlier and the community that you

described.
Disagree Disagree Somewhat | Neither Somewhat | Agree Agree
strongly Disagree agree nor | Agree strongly
disagree
Item 1 2 3 4 5 6 7
The people | play with are sometimes...
angry. 1 2 4 5 7
offensive. 1 2 4 5 7
mean. 1 2 4 5 7
good-natured. 1 2 4 5 7
sympathetic. 1 2 4 5 7

160




friendly. 1 2 3 4 5 6 7

hurtful. 1 2 3 4 5 6 7
toxic. 1 2 3 4 5 6 7
Social Capital

Considering the game community you have mentioned, please agree or disagree to the following

statements.
Disagree Disagree Neutral Agree Agree
strongly strongly
Item 1 2 3 4 5
There are several people from my game community | trust to help 1 2 3 4 5
solve my problems.
There is someone my game community | can turn to for advice about 1 2 3 4 5
making very important decisions.
There is no one from my game community that I feel comfortable 1 2 3 4 5
talking to about intimate personal problems.
When | feel lonely, there are several people from my game 1 2 3 4 5
community | can talk to.
If I needed an emergency loan of $500, | know someone from my 1 2 3 4 5
game community | can turn to.
The people | interact with from my game community would put their 1 2 3 4 5
reputation on the line for me.
The people I interact with from my game community would share 1 2 3 4 5
their last dollar with me.
The people I interact with from my game community would be good 1 2 3 4 5
job references for me.
I do not know people from my game community well enough to get 1 2 3 4 5
them to do anything important.
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The people I interact with from my game community would help me 1 2 3 4
fight an injustice.

Interacting with people from my game community makes me 1 2 3 4
interested in things that happen outside of my town.

Interacting with people from my game community makes me want to 1 2 3 4
try new things.

Interacting with people from my game community makes me 1 2 3 4
interested in what people unlike me are thinking.

Talking with people from my game community makes me curious 1 2 3 4
about other places in the world.

Interacting with people from my game community makes me feel 1 2 3 4
like part of a larger community.

Interacting with people from my game community makes me feel 1 2 3 4
connected to the bigger picture.

Interacting with people from my game community reminds me that 1 2 3 4
everyone in the world is connected.

I am willing to spend time to support general my game community’s 1 2 3 4
activities.

Interacting with people in my game community gives me new people 1 2 3 4
to talk to.

In my game community, | come in contact with new people all the 1 2 3 4
time.

Loneliness

Indicate how often you feel the way described in each of the following statements. Select one

response for each.

Never Rarely Sometimes Often

Item 1 2 3 4
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| feel in tune with the people around me.

I lack companionship.

There is no one | can turn to.

I do not feel alone.

| feel part of a group of friends.

I have a lot in common with the people around me.

I am no longer close to anyone.

My interests and ideas are not shared by those around me.

| am an outgoing person.

There are people | feel close to.

| feel left out.

My social relationships are superficial.

No one really knows me well.

| feel isolated from others.

There are people who really understand me.

I am unhappy being so withdrawn.

People are around me but not with me.

There are people | can talk to.

There are people | can turn to.
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Need-satisfaction of Relatedness

Please read each of the following items carefully, thinking about how it relates to your life, and

then indicate how true it is for you.

Disagree | Disagree Neutral Agree Agree
strongly strongly
Item 1 2 3 4 5
I really like the people I interact with. 1 2 3 4 5
I get along with people | come into contact with. 1 2 3 4 5
| pretty much keep to myself and don't have a lot of social contacts. 1 2 3 4 5
| consider the people | regularly interact with to be my friends. 1 2 3 4 5
People in my life care about me. 1 2 3 4 5
There are not many people that I am close to. 1 2 3 4 5
The people | interact with regularly do not seem to like me much. 1 2 3 4 5
People are generally pretty friendly towards me. 1 2 3 4 5

Debriefing
Thank you for participating in our study.
What did you think this study was about? (open text field)

Do you have any comments? (open text field)
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Appendix G — Additional Statistics Manuscripts A
Statistics on Assumptions

The correlation matrix of dependent variables shows multiple significant correlations between
dependent variables. None of the correlations exceed coefficients of .8 suggesting the absence of

multicollinearity:

Correlation matrix of dependent variables

1 2 3 4 5 6 7
1 Trust State 1 .33%* 27* 318** . 564** 0.061 .636™*
2 Involvement .33* 1 .76** 79** A499** -0.196 .344**
3 Affect 27* T6** 1 .614**  43** -0.176  .334**
4 Depth .318** [ 79%* .614** 1 .492** -0.271 .396**
5 Receptivity 564**  499**  43*x* 492** 1 -0.062 .483**
6 Formality 0.061 -0.196 -0.176  -0.271 -0.062 1 0.06
7 Relatedness .636**  344**  334**  396**  483** 0.06 1

** Correlation is significant at the .01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Table G1

The Box’s M tests the null hypothesis that the observed covariance matrices of the dependent
variables are equal across groups. The non-significance suggest we can assume equality of

covariance across conditions:

Box's Test of Equality of Covariance Matrices

Box's M 6.329

F 1.002

dfl 6

df2 29925.712

Sig. 0.422
Table G2
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Skewness and Kurtosis values of our dependent variables indicate no violations of normality:

Skewness Kurtosis
Std. Std.
Statistic Error Statistic Error

Trust State -0.598 0.293 0.347 0.578
Involvement -1.043 0.293 0.882 0.578

Affect -0.587 0.293 0.265 0.578

Depth -0.622 0.293 0.498 0.578

Relatedness -0.544 0.293 0.4 0.578
Table G3

Details on Exclusion of Participants

The 36 excluded participants consisted of 20 males and 16 females (age: m = 32.11, SD = 10.16,
min = 20, max 69). The distribution of gender and age in the excluded participants is similar to the
remaining participants. Regarding the distribution of condition in the excluded participants there
is a strong tendency towards the game condition with (N= 29) in contrast to the ice breaker task
(N=7). We largely attribute increased number of non-compliant participants in the game condition
to the technical difficulties participants endured in that condition. Participants were likely more
frustrated and less inclined to answer the questionnaires adequately. We compensated for the
skewed exclusion by gathering additional data for the game condition leading to a final data set of
35 participants in the ice breaker task and 32 participants in the game condition.
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Appendix H — Additional Statistics Manuscripts B
Statistics on Assumptions

Levene’s test for equal variance tests the null hypothesis that the error variance of the dependent
variable is equal across groups. Levene’s test is non-significant for all outcomes suggesting

homogeneity of variance:

Levene'siEestForREquality@®fRError@ariance

F dfl df2 Sig.
Competencel 2.256 3 101 0.086
Autonomy 2.286 3 101 0.083
Control 1.246 3 101 0.297
Relatedness 0.725 3 101 0.539
Enjoyment 1.338 3 101 0.266
Effort 1.478 3 101 0.225
Pressure 0.505 3 101 0.68
Trust 0.857 3 101 0.466

Table H1

Skewness and Kurtosis of all outcomes suggest the variables considered are within the margins of

normal distribution:

Skewness Kurtosis
Statistic Std.Error Statistic Std.Error
Competence -0.89 0.236 0.802 0.467
Autonomy -0.545 0.236 0.526 0.467
Intuitive@ont -1.092 0.236 1.171 0.467
Relatedness -0.183 0.236 0.032 0.467
Interest -0.846 0.236 1.083 0.467
Effort -0.872 0.236 0.989 0.467
Pressure -0.051 0.236 -0.927 0.467
TrustBtate -0.85 0.236 0.487 0.467
Table H2

167



Details on Exclusion of Participants

The 33 excluded participants consisted of 18 males and 15 females (age: m = 23.51, SD =32.6, min
=1, max 100). The distribution age cannot effectively be interpreted as ages such as 1 or 100 are
clearly not accurate. Exclusion was fairly even across conditions (N= 6, 10, 10, 7) resulting in

remaining samples of 28, 25, 25, 27 in the conditions.
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