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Chapter 1

Imagine a normal school day in secondary education. In the morning, Mike
meets up with his friends in front of the classroom. They talk about the
online match they played last night, and how close their team was to victory. During class, they discuss tactics and strategies that are recommended
by guides online. They start joshing around, and Mike imitates shooting a
gun at Leo while quoting a line from the game that plays after killing an
enemy. Later at recess, the group of friends all take out their phones to play
a quick online multiplayer team battle against some ‘randoms’ online.
Mike unlocks a rare new item and his avatar shows it off to all the other
players in the game. After school, Mike meets up with Leo to play some
offline on-the-couch multiplayer. They spend the rest of the evening watching their favorite streamer playing a new game and Mike shares the video
in the group chat, suggesting they try it out next.
The above example illustrates how ubiquitous video games are in the social
lives of adolescents. Nowadays, video games have become a commonplace
pastime for youth across the entire world. Nationally representative surveys
indicate that 90% of teens in the US play games on a regular basis (M. Anderson & Jiang, 2018). Surveys among Dutch youth show similar numbers,
with the average gamer playing 14 hours per week (van Dorsselaer et al.,
2016; van Rooij, Dalinghaus, & van den Eijnden, 2019). As so many adolescents play video games on a regular basis, many stereotypical ideas of the
‘gamer’ are false. Contrary to the popular cliché, gamers are – in general –
not isolated, socially inept loners (Kowert, Festl, & Quandt, 2014; Williams,
Yee, & Caplan, 2008). Instead, video games are predominantly played by
youth for social reasons (Ito & Bittanti, 2010; Olson, 2010). The prevalence
of gaming as a leisure activity, coupled with its pervasiveness in the social
environment, is likely to have an impact on development. Therefore, this
dissertation investigates how video games and social behavior, relationships, and well-being are connected to one another.
There are three key propositions which underlie all following chapters.
First is the notion that video games are a social leisure activity. Playing and
talking about video games with others is common in youth, particularly for
adolescents. Second is the idea that video games are not only negative, but
can impact the social lives of adolescents for both better and worse. Whether
video games are beneficial or harmful to a healthy socio-emotional wellbe-
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ing is a complex question, which cannot be answered with a simple yes or
no. Instead, we need to ask exactly when video games become harmful or
beneficial. Third is the view that gaming is a multi-facetted activity. Different dimensions of gaming can each have unique, distinct effects on youth.
Separating these dimensions is required for a better understanding of gaming effects. Therefore, this introduction proposes a new model that incorporates various aspects of gaming to gain a better and more nuanced understanding of the impact of gaming on adolescents’ social adjustment. In each
chapter we take a closer look at these aspects and show how they are
uniquely and distinctively related to adolescents’ social lives.
Gaming as a Social Leisure Activity
Video games are overly social and play a critical role in the development and
maintenance of social connections in adolescence (Lenhart, Smith, Anderson, Duggan, & Perrin, 2015). This is no accident, as game designers often
use humans’ innate preference for social contact as a way to increase engagement. Even the very first video game ever created was called tennis for
two (Higinbotham, 1958). There are plenty of examples of the sociability of
video games throughout history. For instance, the earliest game consoles
were already equipped with multiple controllers to allow friends to play simultaneously and, before the internet was common in households, LAN (Local Area Network) parties and game arcades were popular among gamers to
play together. Today, online games allow people to enter a match with either friends or complete strangers in mere seconds. Even when two people
are not playing at the same time, modern video games provide possibilities
for contact. Gaming platforms allow people to investigate each other’s profile page, look at their game achievements and trophies, leave a message, or
watch the screenshots and movie clips a person made while playing. In
short, the diverse ways in which video games allow social connections between players are too numerous to count. Video games need to be recognized as a social activity that enables and provokes interactions between
players.
At the same time, it is important to realize that the type and goal of these
social interaction can differ between and even within games. For instance,
many games in the Sport and Racing genre pit players in a competition
against each other where one person champions over all the others. The
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popular Shooter genre often has players competing in teams, creating experiences of both cooperation and competition. Massive Multiplayer Online
(MMO) games encourage players to form formal within-game organizations
in order to tackle challenges that require dozens of people working together
at the same time. Similarly, Social Network Games like Farmville are characterized by game mechanics that encourage collaboration and reciprocity
within the player’s existing social network. The bottom line is that video
games not only allow for social contact, but actively steer different types of
interactions between their users. Given the popularity and diversity of multiplayer video games, the developmental impact of these different experiences needs to be better understood.
Positive and Negative Effects of Gaming
Over the past decades, the increasing prevalence of video games has not
gone unnoticed by the scientific community. One issue in the field is that
gaming effects are often presented as either good or bad. Early research focused predominantly on potential negative influences of gaming, with special emphasis on aggression and pathological play. Numerous studies have
warned of the associations between video games and problems such as aggression (Mathur & VanderWeele, 2019), peer difficulties (Twenge & Campbell, 2018), poor sociability (Griffiths, 2010; Lo, Wang, & Fang, 2005), reduced academic performance (Gentile, Berch, Choo, Khoo, & Walsh, 2017;
Jackson, Von Eye, Witt, Zhao, & Fitzgerald, 2011), depressive symptoms
(Lemola et al., 2011), and pathological play (Jeong & Kim, 2011; Lemmens,
Valkenburg, & Peter, 2011).
While it makes for easily digestible news articles, the notion that gaming
is purely negative is simply false. In fact, more and more scholars have
started to focus on the possible positive impact of games as well. For instance, gaming has been shown to improve perception and cognition (Boot,
Blakely, & Simons, 2011), mental health (Lau, Smit, Fleming, & Riper,
2017; Shah, Kraemer, Won, Black, & Hasenbein, 2018), emotion regulation
(Villani et al., 2018), prosocial behavior (Coyne et al., 2018; Greitemeyer &
Mugge, 2014), and scientific reasoning practices (Steinkuehler & Duncan,
2008). The importance of a balanced approach was well-argued by Granic,
Lobel, and Engels (2014), who stated that research on the potential harm of
video games is valuable but at the same time emphasized that “Video games
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share many similarities with traditional games and likely provide benefits
similar to those provided by play more generally” (p. 76). In short, the diversity of findings in the field urges researchers to allow the possible negative effects of gaming to co-exist together with potential positive effects.
This dissertation aims to contribute to this realization by presenting research
from both sides of this (false) dichotomy.
The Multidimensionality of Gaming
As argued above, video games are a heterogeneous form of entertainment
that can affect players in both positive and negative ways. To try and balance out the good and the bad parts of gaming in order to form a general
conclusion is as futile as trying to prove that ‘sports’ have a universal effect
on players. For example, even though they are both Olympic sports, no one
would consider the effects of boxing as similar to those of curling. One will
improve your skills in punching, the other in brooming ice. One will also be
more likely to result in a broken nose than the other. And just as sports researchers should not try to argue that time spent playing curling is related
to broken noses, video game researchers need to consider what happens during gaming to fully understand its impact.
Yet, setting out to understand the association between video game effects and social adjustment is a daunting task. Any effort to investigate the
impact of distinct gaming characteristics must begin with identifying these
different characteristics. Therefore, at the very start of this research project,
I asked myself five basic questions: Who, When, What, Where, and Why.
These five questions, sometimes referred to as ‘the five Ws’, have assisted
information gathering since Aristoteles first wrote them down (Sloan, 2010)
and are still commonly used in research, journalism, and detective movies.
The seemingly simple questions provide a comprehensive conceptual framework and springboard to start comparing the distinct aspects of gaming behavior. Asking the five W questions guided this research project to move beyond the idea of one uniformly ‘good’ or ‘bad’ effect of video games. This
approach is meant to provide insight in the complexity of gaming effects,
allowing us to identify different aspects of gaming and compare them with
one another.
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The five W questions were translated into different aspects of gaming
that may all play a role in the impact that video games have on the behavior
and adjustment of players. First, the question Who refers to individual differences between players (youths) that may moderate the impact of video
games on them. Asking this question serves as a reminder to consider dispositional characteristics that may increase susceptibility to gaming effects.
Second, the question When emphasizes the impact of the number of hours
spent playing games. Of course, there needs to be exposure to some amount
of gaming for any effects to occur. Furthermore, associations between gaming and outcome variables may become stronger with repeated and longer
exposure. Third, the question What directs us to the importance of the type
of game. This aspect highlights that different genres of games can have distinct influence on the social behavior of players. It also emphasizes the importance of the (non-)violent content of a game, or the mode of play (e.g.,
competitive or cooperative). Fourth, Where games are being played may
change their impact as well. Youths who play the same game may have very
different experiences depending on the social context in which they play it.
The influence a game has may differ based on whether it is played alone,
with random strangers online, with friends via the internet, or with friends
on the couch. Finally, Why youths play games refers to their motivation for
picking up a game. Depending on the reason for youths to engage in playing, the experience and effect on their behavior may be very different. The
influence of the same game may change depending on whether a youth is
using it to simply pass the time, compared to another who is using the game
to connect with an overseas lover, or an adolescent who tries to distract
themselves from daily problems and challenges.
Together, the five W questions form a conceptual framework which we
refer to as the W5 Model of Video Game Play Behavior (see Figure 1). Each
aspect is explained in more detail below. With this framework as a starting
point, the impact of video games can be investigated from a more nuanced
perspective than before. The five W questions are not meant to be exhaustive, but to provide researchers with a basis which guides further exploration. Like the famous Tetris blocks, these aspects come in different shapes
that each have their own distinct functionality. They can be approached
from different angles to best fit a current situation. When all blocks fall in
their proper place, they together form a solid (research) line.
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The W5 Model of Video Game Play Behavior
Who – The individual
In order to understand the impact of video games, researchers must realize
that not all people are equally affected. Individual differences may play a
large role in moderating the effects of gaming on adjustment. Some examples from this are apparent in the field of violent gaming research. For instance, personality traits such as openness to new experiences have been
found to predict preference for violent video game genres and play style
(Bean & Groth-Marnat, 2016; Chory & Goodboy, 2010; Ventura, Shute, &
Kim, 2012). In addition, players’ temperament can mediate the association
between violent games and aggression (Unsworth, Devilly, & Ward, 2007).
Further, individuals who self-identify as ‘gamer’ can create artifacts in research on violent games (Bender, Rothmund, & Gollwitzer, 2013). In addition to these examples, numerous other dispositional characteristics may influence effects of video games (Valkenburg & Peter, 2013). For this dissertation, the consideration of the aspect ‘Who’ guided the selection of a specific
sample — adolescents.
Adolescence has been defined as “that awkward period between the onset of sexual maturation and the attainment of adult roles and responsibilities” (Dahl, 2004, p. 9). It is an important developmental stage, characterized by substantial changes at the physiological, cognitive, and social levels.
One of the most notable differences is a shift in attention from parents and
teachers towards peers. Friends, romantic partners, and the entire peer
group become more salient and influential on individuals’ attitudes and behaviors at a time when expectations for autonomy increase as well
(Bukowski, Laursen, & Rubin, 2018; Laursen & Hartl, 2013). In the midst of
these developmental changes, the number of hours spent playing video
games peaks (Hygen et al., 2019; Ream, Elliot, & Dunlap, 2013). It is no
surprise then, that playing together and making friends is a major attraction
of video games for adolescents (Lenhart et al., 2015; Olson, 2010). Adolescents indicate that video games help them feel more connected to their
friends and research confirms that gaming increases opportunities for creating friendships in high school (De Grove, 2014; Eklund & Roman, 2017; Ito
& Bittanti, 2010). These considerations highlight adolescence as an important developmental period for research on the effects of video games on

14

General Introduction

adjustment.
Another person dimension that is often focused on in video game research is the player’s biological sex. Studies have found differences in play
preferences between males and females. Males tend to spend substantially
more time playing games and play with friends more often than females do
(Hygen et al., 2019; Lenhart et al., 2015). Females seem to prefer more traditional genres, such as puzzle and casual games, whereas males prefer action games, especially with competition (Greenberg, Sherry, Lachlan, Lucas,
& Holmstrom, 2010; Hartmann & Klimmt, 2006; Kivikangas, Kätsyri,
Järvelä, & Ravaja, 2014). It has also been suggested that males are more
affected by violent content in video games (Konijn, Bijvank, & Bushman,
2007) and research on social competence indicates that time spent gaming
may carry less of a developmental cost for males than females (Hygen et al.,
2019). However, it should be noted that the number of female gamers is
growing and these findings are subject to change as cultural values and
norms shift (Lopez-Fernandez, Williams, Griffiths, & Kuss, 2019). Still,
given the differences between male and females in video game play behavior, sex was taken into consideration in all upcoming chapters.
When –Time spent playing
Of all possible aspects of gaming, the frequency of play has been researched
most often. Numerous surveys have looked at the association between gaming hours and well-being, usually comparing the effects of video games to
effects of television or the internet (e.g., Casiano, Kinley, Katz, Chartier, &
Sareen, 2012; Heim, Brandtzæg, Kaare, Endestad, & Torgersen, 2007; Jackson, Von Eye, Fitzgerald, Witt, & Zhao, 2011; Orben & Przybylski, 2019;
Romer, Bagdasarov, & More, 2013; Sharif & Sargent, 2006). These studies
help us to understand the general impact of gaming on youth, as frequency
is used as a proxy to represent all aspects of gaming behavior. Surveys that
uncover associations between gaming hours and well-being can spark future
research on the underlying mechanisms. After knowing that there is an association, the next step is to understand the underlying processes that explain the association.
In addition, gaming frequency may also have a direct effect on adjustment, as explained by the time-displacement hypothesis (Hofferth, 2010).
This hypothesis states that time spent playing video games has an indepen-
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dent negative impact on well-being because it displaces more meaningful
activities. There is, for instance, evidence of a displacement effect from
video games on homework completion (Gentile et al., 2017) and sleep
(Thomée, Härenstam, & Hagberg, 2012).
Some studies have started to explore the possibility of a non-linear association between gaming frequency and well-being. Several studies indicate
that people who play games for a moderate amount of time show better adjustment than those who play excessively or not at all (Allahverdipour,
Bazargan, Farhadinasab, & Moeini, 2010; Durkin & Barber, 2002; Przybylski, 2014). This idea, known as the Goldilocks hypothesis (Przybylski & Weinstein, 2017), is based on the notion that while excessive screen time displaces other meaningful activities, too little gaming may deprive young people of important social information and peer pursuits in today’s media-saturated world.
Still, it must be emphasized that gaming is a complex behavior that requires multiple perspectives to fully understand it. Any associations between
gaming hours and adjustment which emerges in surveys can be an artifact
of the association between gaming hours and other aspects of play. Research
which only considers the amount of time spent playing games runs the risk
of missing or misinterpreting more nuanced associations. For instance, associations may be non-significant because separate aspects of video games influence an outcome variable in opposite directions. Gaming is more than
just frequency of play and to understand how video games influence adolescents, we need to know what happens during those hours spent behind a
screen. Trying to get beyond video game effects as a ‘black box’ is what
drove the research question in Chapter 2, in which we directly contrasted
the frequency of gaming with more differentiated components of play.
What – Types of games
The type of game that a person is exposed to can influence experiences during play. Like movies and music, video games are often classified into genres
(Apperley, 2006). Different genres can have different effects on the player.
For example, genre preference has been found to predict screen time and
physical activity (Thorne, Smith, Morgan, Babic, & Lubans, 2014), can influence how much immersion is experienced while playing a game (Gackenbach & Bown, 2011), and is associated with internalizing and externalizing
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problems (Holtz & Appel, 2011). Unfortunately, there is no uniformly
agreed upon classification of all existing genres. Genres seem to appear and
disappear over time as technology changes, and the high rate of newly released games make it hard to shoehorn all games in existing categories.
Mapping specific games to their respective genre is also difficult because
video games can be a mix of several different genres. For example, an action
game may include a racing section, and adventure games often include puzzles. Regardless, researchers continue to investigate how different genres
relate to behavior often by using factor analyses to cluster the plethora of
genres into fewer (latent) variables (e.g., Greenberg et al., 2010; Johnson &
Gardner, 2010). In Chapter 2, we create such a classification of genres and
link the underlying factors to adolescents’ adjustment and well-being.
Genre is not the only distinction that can be made for determining the
type of game. A second important consideration is the mode of the video
game. This refers to the way in which a game is played. Some video games
are played solitary versus the computer. In other games players compete or
cooperate with one other player or an entire team (Fullerton, Swain, & Hoffman, 2008). The mode of the video game has consequences for behavior,
cognitions, and attitudes after play. Research has shown that cooperative
games can reduce aggression (Jerabeck & Ferguson, 2013; Schmierbach,
2010; Velez, Greitemeyer, Whitaker, Ewoldsen, & Bushman, 2014), promote prosocial behavior (Dolgov, Graves, Nearents, Schwark, & Brooks
Volkman, 2014; Ewoldsen et al., 2012; Greitemeyer, 2013; Velez & Ewoldsen, 2013), and improve relationships (Greitemeyer & Cox, 2013; Stiff &
Bowen, 2016; Waddell & Peng, 2014). In contrast, competitive games have
been found to increase aggression and reduce prosocial behavior (Adachi &
Willoughby, 2016; Lobel, Engels, Stone, Burk, & Granic, 2017). These studies underline that the mode of play plays an important role in predicting
social behavior, but there are remaining questions to be answered. It is still
unclear what happens during a cooperative or competitive gaming interaction to drive these effects. Furthermore, almost all of this research is done
in samples of college students. Yet, the impact of mode of play may be especially large for adolescents, for whom social hierarchy and social status
among peers are important. Therefore, how differences between solitary,
competitive, and cooperative games influence prosocial behavior and friendships in adolescence is experimentally investigated in Chapter 3.
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A third distinction for the type of game is based on content. Much research in gaming has focused on this, specifically on the impact of violent
content in video games. Multiple meta-analyses have shown a consistent,
causal relationship between playing violent video games and aggressive affect, behaviors, and cognitions (C. A. Anderson et al., 2010; Greitemeyer &
Mugge, 2014; Mathur & VanderWeele, 2019; Prescott, Sargent, & Hull,
2018). However, some researchers argue against this finding, claiming that
the field suffers from a publication bias and that the effect of violent video
games on aggression is minimal and not worrisome (Ferguson, 2015). The
American Psychological Association (APA) addressed this issue in an official
statement confirming that violent video game use shows a direct, persistent
association with increased aggression and decreased prosocial behavior.
However, the statement also emphasized that there is insufficient evidence
to link violent video games with lethal violence (APA, 2015). This is an important distinction because it implies that societal events such as school
shootings cannot be attributed to playing violent video games. Although research on this topic has been accumulating for several decades, the issue
remains current as politicians erroneously continue to point to violent
games as a contributor to acts of lethal violence and mass homicide (e.g.,
The White House, 2019).
The influence of violent media content on aggression is commonly explained through the General Aggression Model (GAM). This model combines social-cognitive and social learning theories to explain how exposure
to violence can influence a person (C. A. Anderson & Bushman, 2002). Put
briefly, GAM explains that violent games influence players in the short-term
by changing their internal states. A person’s hostile affect, access to aggressive cognition, and physiological arousal all change because of exposure to
violent content. In turn, these internal states influence a person’s decision
making process on whether to act aggressively or not. In the long-term,
GAM predicts that repeated exposure to violent content changes the knowledge structures of a person. This includes an increase in aggressive cognitive
scripts, normative beliefs about aggression, and perceptual schemata. The
knowledge structures shape personality, changing the level of an individual’s aggression in the long-term. Chapters 4 and 5 of this dissertation expand on this theory by illustrating how violent gaming effects occur through
adolescents’ social environment. In doing so, these chapters combine
aspects from the What and Where questions.
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Where – Proximity
As mentioned, many video games are social in nature and provide numerous
ways that promote interaction with a variety of people. This aspect emphasizes the role of proximity for the impact of video games on adjustment.
Proximity can refer to two things. First, it points to the physical or spatial
proximity that players experience during play. Adolescents can meet up for
offline multiplayer on the couch, or get together on a server online. This
may change factors such as perceived presence, awareness of the other, and
(non-verbal) communication. Second, it refers to the relational proximity
that players have to one another. People can play with siblings and parents,
with friends and peers, and even total strangers. The relationship that
youths have with their play partner may change and be changed by the experiences while gaming. Although the ubiquity of social contact through
video games is readily apparent in surveys and interviews with adolescents
(Ito & Bittanti, 2010; Lenhart et al., 2015; Olson, 2010), the role of relational and physical proximity to play partners has received limited attention
in research. Because it may be closely related to adolescents’ social adjustment, the majority of research in this dissertation includes this aspect.
Most research that does focus on this aspect has investigated the effects
of online video game play, particularly MMORPGs (Smyth, 2007;
Steinkuehler & Williams, 2006). Earlier research has shown that online
games can displace offline connections (Cummings, Butler, & Kraut, 2002;
Lo et al., 2005), but others argue that online video games actually improve
relationships (Meng, Williams, & Shen, 2015; Molyneux, Vasudevan, & Gil
de Zúñiga, 2015; Trepte, Reinecke, & Juechems, 2012; Zhong, 2011), especially when playing online games together with pre-existing friends (Domahidi, Festl, & Quandt, 2014; Martončik & Lokša, 2016; Snodgrass, Lacy,
Francois Dengah, & Fagan, 2011). Additionally, while online gaming has
garnered the most research interest, it should be noted that games can (and
often are) played offline as well. In fact, more adolescent gamers play with
others in person than online, and they play games with friends they know in
person more often than friends they know only online (Lenhart et al., 2015).
Sharing a hobby is an important factor in friendships (Munn, 2012) and
playing games together may be a helpful activity to bond over for families
(Coyne, Jensen, Smith, & Erickson, 2016; Coyne, Padilla-Walker, Stockdale,
& Day, 2011; Wang, Taylor, & Sun, 2018). Thus, both online and offline
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multiplayer games can change relationships in a positive way. This is examined in Chapter 6, which focuses on the role of video game play as a bonding
activity and tests whether (non)social gaming changes loneliness over time.
Interestingly, video games may even impact social adjustment above
and beyond the time spent actually playing with others. People use in-game
experience as conversational material (Snodgrass et al., 2011), similarity in
gaming determines friendship formation (Eklund & Roman, 2017), and simply talking about games within one’s friend network is related to stronger
friendship ties (De Grove, 2014). The idea that adolescents talk about, connect, and bond over video games even in offline settings raises interesting
questions. It implies that an individual may influence and be influenced by
the video game use of their social environment, regardless of their own gaming behavior. Decades of research on peer relations has shown that adolescents become more similar to their friends over time on attitude and behaviors, a process known as socialization (Brechwald & Prinstein, 2011). Similarly, the gaming behavior in their social environment may influence adolescents’ individual gaming behavior and, in turn, their social adjustment. The
current dissertation investigates this mechanism in Chapter 4 and Chapter
5, focusing on the influence of friends on the association between violent
video games and aggression.
Why – Motivation for playing
The reason why people play video games is a question long-sought after by
the video game industry. This is no surprise, as motivations for play will determine the games people buy. However, it is also important for researchers,
as motivation may moderate the impact of gaming on youth. A teen who
starts up a game with the intent to simply pass time until recess is over will
have a different experience than a teen who uses the same game to connect
with friends, relieve stress, or escape negative thoughts. The motivation for
playing a game may also be important for understanding the direction of
gaming effects. For instance, the common fear that online games cause social isolation may be an erroneous interpretation of the fact that individuals
who already are lower in social competence are particularly drawn to online
games (Desjarlais & Willoughby, 2010; Hygen et al., 2019). Thus, considering why youths pick up a game in the first place may elucidate gaming research.
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The very first taxonomy of video game motivations is already over two
decades old, categorizing players as Achievers, Explorers, Socializers, or
Killers (Bartle, 1996). Since then, multiple theories have been proposed to
understand and group player motivations. Particular attention has gone to
the uses-and-gratifications theory (Katz, Blumler, & Gurevitch, 1974),
which emphasizes that individuals do not passively undergo media experiences but rather actively seek out specific gratifications through games (Lucas & Sherry, 2004; Scharkow, Festl, Vogelgesang, & Quandt, 2015). Another popular model of gaming motivations is based on the self-determination theory from Przybylski and colleagues, which states that games are appealing and impactful because they fulfill basic human needs for competence, autonomy, and relatedness (Przybylski, Rigby, & Ryan, 2010). In
Chapter 2, it is investigated whether motivations based on the self-determination theory are associated with adolescents’ adjustment.
It needs to be noted that the motivation for playing also plays an important role in research on addiction to video games. The World Health Organization (2018) officially declared gaming addiction as a mental health disorder and it was added to the DSM-5 as a condition for further study (APA,
2013). While pathological play is associated with a high frequency, it is particularly characterized by players’ motivation. Especially games that satisfy
needs for social connection have been related to addiction (Kuss & Griffiths,
2012; Lemmens et al., 2011; Sublette & Mullan, 2012). However, a group
of media researchers criticize the existence of the disorder, warning that the
classification is premature and based on insufficient evidence (Van Rooij et
al., 2018). Furthermore, it has been argued that the size of the issue is small
in normative populations, with prevalence rates ranging only from 1% to
4% (Ferguson & Colwell, 2019). This dissertation focuses on a normative
population of adolescents and does not make any claims about the effects of
pathological gaming.

Outline of the Dissertation
The research questions in this dissertation were all derived from the aspects
that emerged from asking the five W questions; Who, When, What, Where,
and Why. Recognizing that video game play behavior is a multidimensional
construct, the goal of the next chapters is to illustrate the importance of using different perspectives to understand the effects of video games on ado-
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lescents’ social adjustment. Figure 2 illustrates how each chapter relates to
the distinct aspects of the W5 Model of Video Game Play Behavior.
The study in Chapter 2 provides an overview of multiple aspects of
video game play behavior and their association with adolescent well-being.
This research focuses on all five aspects, investigating the differential impact
of each one separately. The research question for this chapter was: How do
different aspects of video gaming distinctly and uniquely associated with
adolescent adjustment? Particular effort was put in to contrast the aspects
of video game play behavior to the one type of behavior that has been measured most often, namely the number of hours spent playing video games.
Next, it is recognized that video games are a social leisure activity,
which the majority of adolescents play together with their friends (Lenhart
et al., 2015). Whether the way in which video games are played together
can cause changes in peer relationships was measured in Chapter 3. Specifically, an experimental field study tested whether there is a causal effect of
playing video games solitary, competitively, or cooperatively on friendship
quality and prosocial behavior. Furthermore, the actual interaction during
game play was investigated using naturalistic observations of adolescent
friend dyads.
Not only do adolescents play video games together, they also talk about
them during the day (De Grove, 2014). However, few studies have recognized the potential peer influence effects of gaming behavior. Therefore, this
was addressed in the next two chapters, which both investigate the role of
the social environment in the association between violent video games and
aggression. Chapter 4 tested whether adolescents’ exposure to violent
games predicted the aggressive behavior of their best friend one year later.
These dyadic influences between friends were tested using Actor-Partner Interdependence Models. Furthermore, the broader peer group is taken into
account in Chapter 5, which examines selection and socialization effects of
peers’ violent gaming behavior within the entire classroom using longitudinal social network analyses.
Adolescence is not only a time of social opportunities but also risks, and
feelings of loneliness are extremely prevalent in teenagers (Qualter et al.,
2015). Emphasizing the notion that gaming effects can be both positive and
negative (Granic et al., 2014), Chapter 6 compared loneliness of adolescents who do not play video games at all to those who play video games by
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themselves, and those who play games with others. Taking a developmental
approach, this study used Growth Mixture Modeling to predict longitudinal
trajectories of loneliness over a period of 24 months.
Finally, Chapter 7 presents a summary of all the findings to conclude.
The relevance and implications of the results are discussed, strengths and
limitations are considered, and promising avenues for future research are
highlighted.
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Abstract
Playing video games during adolescence has been linked to both positive
and negative outcomes, but it remains unclear which specific aspects of
gaming behavior are associated with adjustment. The current study examines the association between distinct aspects of video game play behavior
and adolescent adjustment. We focused on five aspects, namely gaming frequency, the social context, gamer identification, type of game, and motivation for playing. Participants included 705 Dutch adolescents (33.5% female, Mage = 14.07), who completed a survey including self-report and sociometric measures. Results indicated that the frequency of playing games
was not associated with adolescent adjustment. However, significant associations did appear for social context, genre of games and motivation for playing. In addition, the different aspects of gaming showed both beneficial and
deleterious relations with adjustment. This research indicates the importance of disaggregating gaming behavior and necessity to look beyond frequency of play in order to fully understand the impact of gaming on youth.
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Video games are a major leisure activity for today’s youth. Fully 72% of
teens play video games (Lenhart, Smith, Anderson, Duggan, & Perrin, 2015;
van Dorsselaer et al., 2016) and this high prevalence has left parents, teachers, and policy makers alike worried about the impact of this pastime on
youth. Researchers followed suit by initially focusing on examining the possible negative consequences of playing games. More recently, however, the
field is shifting to also consider the possible benefits of video games (Granic,
Lobel, & Engels, 2014). Indeed, an increasing number of studies report that
playing video games associates with both positive and negative adjustment
for adolescents (Allahverdipour, Bazargan, Farhadinasab, & Moeini, 2010;
Durkin & Barber, 2002; Przybylski, 2014). This more nuanced approach to
gaming research is an important next step for the field. However, we argue
that understanding of gaming effects remains hindered by a predominant
focus on the amount of time spent on video games as a main predictor. The
aim of the current study was to build upon previous work that emphasizes
the multidimensionality of gaming and disaggregate video game play behavior into distinct aspects. For this, we examined how five aspects of gaming
behavior are uniquely associated with separate indicators of adolescent adjustment, such as loneliness, self-esteem, need to belong, fear of negative
evaluation, and aggression.
Looking beyond frequency of play
Traditionally, gaming research has focused on frequency of play (e.g. screen
time) for two main reasons. The first comes from displacement theory,
which posits that the time spent playing video games displaces activities that
are considered more valuable for youth, such as studying and social interactions. In this way, the number of hours spent playing video games is assumed to have a negative impact on adjustment (Hofferth, 2010). The
second reason for studying frequency is based on the idea that the amount
of time spent playing video games provides a suitable proxy that represents
all aspects of gaming behavior. Measuring the amount of time spent gaming
includes other underlying aspects inherent to gaming behavior, which might
be more directly related to adjustment, such as satisfaction of basic psychological needs (Przybylski, Rigby, & Ryan, 2010).
While these are both valid approaches, we emphasize that gaming is a
complex behavior and research should consider gaming aspects besides fre-
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quency. Only considering the amount of time spent playing games runs the
risk of missing or misinterpreting findings. This is illustrated by the fact that
associations between time spent playing video games and indicators of adolescent adjustment are often inconsistent in the literature. For instance,
several studies found that gaming is associated with increased depressive
symptoms (Casiano, Kinley, Katz, Chartier, & Sareen, 2012; Maras et al.,
2015; Romer, Bagdasarov, & More, 2013), while other studies were unable
to confirm this association (Ferguson, 2015; Merritt, LaQuea, Cromwell, &
Ferguson, 2016; Primack, Swanier, Georgiopoulos, Land, & Fine, 2009).
Frequency of gaming has been linked to lower sociability in some studies
(Griffiths, 2010; Heim, Brandtzæg, Kaare, Endestad, & Torgersen, 2007; Padilla-Walker, Nelson, Carroll, & Jensen, 2010), but not in others (Brooks,
Chester, Smeeton, & Spencer, 2016; Wack & Tantleff-Dunn, 2009; Willoughby, 2008). Lower self-esteem is sometimes found to be related to
higher video game use (Colwell & Payne, 2000; Witt, Massman, & Jackson,
2011), but not in all studies (Colwell & Kato, 2003; Kowert, Vogelgesang,
Festl, & Quandt, 2015). Finally, measures of general well-being have been
associated negatively with high frequency of gaming (Brooks et al., 2016;
Przybylski, 2014; Yang, Helgason, Sigfusdottir, & Kristjansson, 2013), but
not always (Willoughby, 2008).
There are several possible explanations for these inconsistent results.
First, most studies of gaming frequency on well-being find only small effects
sizes (Ferguson, 2015), and the field may suffer from power issues. Alternatively, some researchers have argued for a curvilinear relationship between
frequency and well-being, where moderate gamers show better adjustment
than both non-gamers and high-frequency gamers (Allahverdipour et al.,
2010; Durkin & Barber, 2002; Przybylski, 2014). Finally, it’s possible that
separate positive and negative underlying aspects of gaming cancel each
other out when only the general proxy of frequency is measured. To counteract these issues, research should look beyond frequency and focus on the
underlying aspects of video game play behavior on adolescent adjustment.
The importance of looking beyond frequency of play has been argued
before (Gentile, 2011; Johnson, Wyeth, & Sweetser, 2013) and is illustrated
in existing research. For instance, Shen and Williams (2011) found that time
spent playing Massive Multiplayer Online (MMO) games had a small negative impact on psychosocial functioning, but other aspects, such as the motiv-
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ation for playing and with whom the game was played, had larger associations. Similarly, Vella, Johnson, and Hides (2013) found no impact of frequency of play, but with whom games were being played and experiences
during play did positively associate with a measure of emotional, social and
psychological well-being.
The current study expands on these findings by examining the relation
between adolescent adjustment and five distinct aspects of video gaming
behavior: frequency of play, social context, gamer identification, type of
game, and motivation for playing. These five aspects where chosen to represent a more complete the range of different behavior associated with
video game play and may be distinctly related to adolescent adjustment.
Five aspects of video game play behavior
We considered the frequency of playing video games first. The number of
hours someone spends playing video games is important; as there can be no
impact of gaming if no time is spent playing games. Although the relation
between frequency and adolescent adjustment has been inconsistent, we hypothesized that frequency shows general negative associations with adjustment due to displacement effects (Hofferth, 2010).
Second, we looked at the social context in which video games are
played. Games allow players to engage socially with others in a myriad of
ways, resulting in varying associations with adjustment. For example, compared to offline play, online play has been shown to bolster life satisfaction
among adolescents (Kowert et al., 2015), but also predicts a smaller offline
social circle (Kowert, Domahidi, Festl, & Quandt, 2014). Furthermore, the
nature of an opponent (i.e. computer, friend, or stranger), has been found
to affect physiological arousal and engagement during play (Ravaja et al.,
2006), as well as general well-being (Vella et al., 2013). We hypothesized
that, compared to playing online with strangers or alone, playing together
with friends would be associated with lower loneliness, need to belong, and
fear of negative evaluation.
Third, we took the gamer identification of the adolescent into account.
Only a portion of people who play games actually consider themselves a
‘gamer’ (De Grove, Courtois, & van Looy, 2015). The social category of
gamers is often stereotyped as being unpopular, unattractive and socially
incompetent (Kowert, Griffiths, & Oldmeadow, 2012) and adolescents who
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strongly identify as gamers might feel stigmatized by these negative connotations (Aarsand, 2012). We therefore explored whether there were any
associations between gamer identification and adjustment.
Fourth, we looked at the type of games that adolescents play. Games are
often classified in genres, such as racing games or first-person shooters. No
official classification exists and games are often a mix of different genres,
which means mapping specific games onto genres is difficult. Yet some
genre-specific associations have been shown. Based on earlier research, we
hypothesized that genres encouraging social interaction (e.g. social network
games) would be associated with lower loneliness, need to belong, and fear
of negative evaluation (Wang, 2014). Furthermore, we hypothesized that
aggression would be associated with genres that are either competitive in
nature (Adachi & Willoughby, 2016) or typically violent in content (Anderson et al., 2010). While the influence of violent video games on aggression
has been brought into question (Ferguson, 2015; Kühn et al., 2018), nearly
every meta-analysis has produced small positive effects (Markey, 2015),
which is what we expected to replicate.
Fifth, we considered a person’s motivation for playing video games.
People play games for different reasons, and even the same video game may
have a different impact on player well-being based on the motivation for
engaging in play. A person who picks up a game with the intention of connecting with other players might have a different experience than someone
who uses the same game for relieving stress. The self-determination theory
posits that people play games to satisfy their needs for autonomy, competence, and relatedness (Przybylski et al., 2010). Need fulfillment through
gaming has been linked to enjoyment, frequency of play, and well-being
(Przybylski, Weinstein, Ryan, & Rigby, 2009). Based on associations
between catharsis and elevated depressive symptoms (Ferguson & Olson,
2013), we hypothesized an overall negative association between catharsis
and internalizing behavior. Furthermore, we expected that social motivations for playing games associates with loneliness, need to belong and fear
of negative evaluation, but did not specify a direction. Social motivations
might illustrate a persons’ opportunities to play with friends, but also indicate an unmet need for sociability (Kowert et al., 2015).
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Current research goals
The aim of the current study was to illustrate how each of these five aspects
may uniquely impact adolescent adjustment. The first goal was to examine
the unique contribution of aspects of gaming behavior, beyond frequency of
play. We expected an initial negative relation between frequency of play and
adolescent adjustment. We further hypothesized that this association would
be reduced when other aspects of gaming behavior were included in the
analyses, illustrating that the impact of video games on youth will be clarified when frequency is complemented with other aspects of gaming. The
second goal was to examine the uniqueness of different aspects of video
gaming by investigating their distinct associations with adolescent adjustment. While there were some expectations based on literature, our approach
was exploratory. In general, we expected that separate aspects of gaming
behavior would uniquely predict different domains of adjustment, and that
both positive and negative associations within the same domain of adolescent adjustment would appear. This would illustrate that video games are
not a uniform predictor, but that different aspects of gaming have distinct,
unique associations with adolescent adjustment.

Method
Participants
The current study was part of the Kandinsky Longitudinal Study, a research
project aimed at detecting youth at risk for social and emotional problems
in the Netherlands (Stoltz, Cillessen, van den Berg, & Gommans, 2016). Participants were adolescents in Grades 7th through 10th from one high school
(first four years of Dutch secondary education). A total of 1086 adolescents
across 41 classrooms were invited to complete a survey at school (51.2%
girls, Mage = 14.14, SD = 1.28). The majority of adolescents was born in the
Netherlands and had parents who were both born in the Netherlands as well
(96.0% and 79.1%, respectively).
We omitted 70 cases from all analyses due to absenteeism, lack of consent, or unfinished questionnaires due to time constraints. The remaining
1016 adolescents indicated how many hours they played video games during a typical week. Those who indicated to never play video games skipped
all other items on video game play behavior (n = 311; 30.6% of all stu-
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dents). The final sample consisted of 705 adolescents (33.5% girls, Mage =
14.07, SD = 1.29).¹ Data preparation and analyses were done using R version 3.2.2 (R Development Core Team, 2008).
Procedure
The KLS research project was formally requested by the school in 2010 to
gain insight in the socio-emotional well-being of their students. The school
signed an agreement in which they claimed responsibility for the parental
consent procedure and distributed a letter among the parents describing the
purpose and procedure of the longitudinal research project. Parents were
requested to respond in order to exclude their child from participation, thus
informed parental consent was obtained through the school at the beginning of the school year. Adolescents provided assent at the start of the survey. This procedure was approved by the Institutional Review Board.
The survey was administered at school in a classroom using laptops and
lasted 45-60 minutes. Plenary verbal instructions about the goal of the study
and the computerized questionnaire were provided at the start of the assessment session. All adolescent sat at a private desk and talking was prohibited.
At least two researchers were present during data collection.
Measures
Video game play behavior. Several questionnaires were administered in order to capture the five distinct aspects of gaming behavior. The frequency of
gaming was assessed using two questions: “During the week/weekend, how
many hours do you play video games?” Answers ranged from 0 (I never play
video games) to 5 (More than 4 hours per day). Frequency was calculated by

¹ In order to investigate differences between total sample and our selection of respondents
on adjustment, a series of ANCOVAs were performed. Whether participants played games was
used as a dichotomous independent variable, the six indicators of adjustment were dependent
variables, and age and gender were included as covariates. Two small significant differences
between non-gamers and gamers were found. Compared to adolescents who play games, nongamers scored higher on their need to belong, F(1, 916) = 4.05, p <.05, η² = .004, and nongamers scored higher on proactive aggression, F(1, 1012) = 5.47, p <.05, η² = .005.
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taking the score for the week question and multiplying it by five, then
adding the score for the weekend question multiplied by two. This approach
has been used successfully in previous studies (e.g. Brooks et al., 2016;
Heim et al., 2007; Yang et al., 2013).
To measure the social context in which adolescents play video games,
adolescents indicated “In what way do you usually play videogames?” on a
4-point scale (1 = Alone, 2 = Together with strangers online, 3 = Together
with acquaintances online, 4 = Together with acquaintances offline (for instance, on the couch)). Strangers were defined as “People whom you have
never met in real life (only know through the internet)” and acquaintances
as “For instance, friends or family”.
The adolescents’ identification as a gamer was measured using the question “To what degree would you describe yourself a gamer?” Answers were
rated on a 6-point scale (1 = Not at all, 6 = All the way).
Adolescents indicated which genres they played based on the multiplechoice question “What kind of video games have you played in the past 12
months?” Answers were binary (0 = did not play this genre, 1 = have played
this genre). The 16 different genres included Racing, Puzzle, Sports, Action,
Adventure, Platformer, Rhythm, Strategy, Simulation, Fighting, First-Person
Shooters, Role-Playing, Survival Horror, MMOGs, Virtual Worlds, and Social
Network Games (Lenhart et al., 2008). For each genre, three popular games
were given as an example. To reduce the number of genres, an exploratory
factor analysis with principal axis factoring was performed on the tetrachoric correlation matrix using the ‘psych’ package in R (Revelle, 2015).
Four factors exceeded Kaiser’s criterion of eigenvalues above 1. A four-factor
solution with promax rotation indicated that the Strategy genre failed to
load above .3 on any factor. Removal of the Strategy genre created a fourfactor structure explaining 49% of the variance, with all primary loadings at
or above .4 and all cross-loadings below .4. The first of the four factors was
defined as Competition and included genres that are often fast-paced, where
players compete with real or computer-controlled opponents (i.e., Action,
First-Person Shooters, Fighting, Survival Horror, Adventure, Sport). The
second factor was named Mastery and included genres where players are
challenged to overcome obstacles and improve upon themselves (i.e., Simulation, Platformer, Racing, Rhythm, Puzzle). The third factor was called Immersion and included genres that are rich in narrative, set in imaginative
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worlds (i.e., MMO and Role-Playing games). The fourth factor was named
Connection and included genres with an emphasis on connecting players
with each other (i.e., Virtual World and Social Network games). Table 1
presents the genres for each factor as well as the standardized factor loadings. Factor scores were used in further analyses.
Adolescents’ motivation to engage in gaming behavior was measured using the motivation for video game play scale (Ferguson & Olson, 2013). This
questionnaire is based on the self-determination theory (Przybylski et al.,
2010) and measures motivation for gaming using four subscales: Fun, Catharsis, Social and Bored. The scale was translated into Dutch by the first author, then back-translated to English by three independent translators and
reviewed by an expert panel. Participants indicated their answers on 16
items using a 4-point Likert scale (1 = strongly disagree, 4 = strongly agree).
To evaluate the internal structure of the scale in our sample, a Confirmatory
Factor Analysis was performed, χ² (98) = 447.23, CFI = 0.86, TLI = 0.83,
RMSEA = 0.07, using the ‘lavaan’ package in R (Rosseel, 2012). Based on
this, two items with the highest modification indices were removed (‘It helps
me relax’ and ‘I like to learn new things’), which substantially improved
model fit, χ² (71) = 223.87, CFI = 0.92, TLI = 0.89, RMSEA = 0.06.
Cronbach’s α were acceptable for subscales fun (.75) and catharsis (.68), but
low for social (.59) and bored (.55). The individual items and their standardized factor loadings can be found in Appendix 2A. The sum scores of
each subscale were used in further analyses.
Adolescent adjustment. Measures of adjustment included internalizing behaviors, namely loneliness, self-esteem, need to belong, and fear of negative
evaluation. Externalizing behaviors included proactive and reactive aggression.
Loneliness was measured with the Loneliness and Aloneness Scale for
Children and Adolescents (Marcoen, Goossens, & Caes, 1987). Adolescents
rated each item on a 4-point scale (0 = never, 1 = seldom, 2 = sometimes, 4
= often; α = 0.90). Self-Esteem was measured with the Rosenberg SelfEsteem Scale (Rosenberg, 1965). Adolescents rated each statement on a 4point scale (1 = strongly disagree, 4 = strongly agree; α = 0.88). The Need
to Belong scale (Leary, Kelly, Cottrell, & Schreindorfer, 2013) was used to
measure the desire for acceptance and belonging. Adolescents rated each
item on a 6-point scale (1 = not at all characteristic of me, 6 = extremely
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Table 1 | Factor Loadings Based on a Principal Axis Factoring with Promax
Rotation for 15 Genres of Video Games (N = 705)
Competition
Action

Mastery

Immersion

.86

First-Person Shooters

.62

Fighting

.60

Survival Horror

.49

Adventure

.41

Sport

.40

2

Simulation

.70

Platformer

.67

Racing

.62

Rhythm

.51

Puzzle

.43

Massive Multiplayer Online

.90

Role-Playing Games

.55

Virtual World

.72

Social Network Games
% of variance
explained

Connection

.60
16

13

11

9

Note. Factor loadings <.40 are not shown.

characteristic of me; α = 0.67). Fear of negative evaluation was measured
with the Brief Fear of Negative Evaluation Scale (Leary, 1983). Adolescents
rated how much they experienced apprehension at the prospect of being
evaluated negatively on a 6-point scale (1 = not at all characteristic of me, 6
= extremely characteristic of me; α = 0.86). For all self-report questionnaires
of adjustment, sum scores were used in further analyses.
Proactive and reactive aggression were measured separately with peer
nominations. Participants received a roster with the names of their class-
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mates and were asked to nominate peers that fitted descriptions based on
the Reactive–Proactive Aggression Questionnaire (Dodge & Coie, 1987). For
each question, participants could nominate as many peers as they saw fit,
but not themselves. The total number of nominations received from classmates, standardized within classrooms, were used in analyses.

Results
Descriptive Statistics
The descriptive statistics and intercorrelations between study variables (see
Table 2) were calculated using the ‘psych’ package in R (Revelle, 2015). Of
the total sample, 705 adolescents (69.4%) indicated playing video games
for at least one hour per week, with an average playing time of 14.12 hours
per week. Correlations showed small to moderate positive associations
between different aspects of video game play behavior. Thus, while there
was overlap between the separate gaming variables, effect sizes indicated
that the different aspects of gaming behavior were not redundant. There
were several other notable intercorrelations between variables of gaming
behavior. Most subscales of motivation for playing video games correlated
positively with each other, indicating that adolescents have a variety of reasons for engaging in gaming. Furthermore, Catharsis motivation was linked
to other aspects of gaming behavior most often, while the Bored motivation
and the Connection genre seem mostly independent of other aspects.
Overall findings
A series of hierarchical multiple regression analyses — one for each outcome
variable — was conducted to first show the association between frequency
of gaming and adolescent adjustment and then the impact of adding other
variables of video game play behavior as predictors. A structural equation
modeling approach was used in order to allow imputation of missing cases.
This was done in the R package ‘lavaan’ using Maximum Likelihood estimations and Huber-White robust standard errors (Rosseel, 2012). Gender, age,
and frequency were added in Step 1 and the other four aspects of video
game play behavior (social context, gamer identification, genre factors, and
motivation subscales) were entered in Step 2. There were no indications of
autocorrelation or multicollinearity. Results are presented in Table 3.
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Frequency of play did not significantly explain variation on any outcome
variable. While a significant proportion of variance was explained for each
adjustment outcome in Step 1, this was primarily due to gender. Girls scored
higher on loneliness (β = .15, p < .01), need to belong (β = .15, p < .01),
and fear of negative evaluation (β = .27, p < .001), and lower on selfesteem (β = -.32, p < .001), proactive aggression (β = -.28, p < .001), and
reactive aggression (β = -.17, p < .001) than boys. Step 2 showed that including other aspects of gaming behavior did significantly contribute to the
regression model. All outcome variables showed a significant change in proportion of variance explained. This change was largest for loneliness, χ² (10,
N=705) = 83.79, p < .001, ∆R² = .13, and smallest for proactive aggression, χ² (10, N=705) = 19.69, p < .05, ∆R² = .03. The significant changes
in proportion of variance explained in Step 2 confirms our expectation of the
added value of considering different aspects of gaming behavior when explaining adolescent adjustment.
Detailed findings
Several aspects if video game play behavior emerged as significant predictors of adolescent adjustment, after controlling for age, gender, and frequency. These include the social context, type of game, and motivation for
playing.
There was a significant negative association between social context and
loneliness. Adolescents who usually play video games in a more social setting also reported less loneliness. No other significant associations between
social context and adjustment were found. Furthermore, the degree to
which an adolescent identified as a gamer did not predict adolescent adjustment.
Four significant associations between the type of game and adjustment
were found. Loneliness was positively associated with the Connection genre,
while self-esteem was negatively related to the Competition genre. Interestingly, the reverse associations were not significant; Competition was not associated with loneliness nor Connection with self-esteem. This illustrates
that different types of video games can uniquely predict different domains
of adjustment. Furthermore, proactive aggression was positively associated
with the Competition genre but negatively associated with the Mastery
genre. This shows that even within the same domain of adolescent adjustment, both positive and negative associations with gaming can exist.
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Variables
Frequency
Social Context
Gamer Identification
Competition Genre
Mastery Genre
Immersion Genre
Connection Genre
Fun Motivation

2
.10

3
4
5
6
.65*** .31*** -.08 .11
.17*** .23*** -.09 .00
.44*** .00 .17**
.21*** .09
.31***

11
.10
-.10
.07
.03
.01
.02
.04
.15*

12
13
14
-.02 .13 -.14
-.17** .12 -.03
.02 .13 -.15*
-.04 .07 -.11
.14 -.09 .00
.10 -.05 -.04
.22*** -.10 .02
-.05 .19*** -.07

.13

.03
.05

-.10
-.02

-.08
.06

.04
-.02

.16** .02

15
16
-.14 .09
-.09 .12
-.10 .09
-.10 .16**
.06 -.14*
.02 .00
.05 -.03
-.11 .13

-.04
-.10

.02
.03
.56***

-.03

.21***

.06
.04

.21***

17
.14*
.00
.19***
.10
.02
.04
.06
.12

38.81 0.05 0.07
10.22 1.04 1.05
640 705 705

.62

***

-.27*** -.50*** .08

-.51*** .30*** .45*** -.02

.04
-.12

.48*** .24*** .28*** -.21*** .10

7
8
9
10
.05 .43*** .27*** .44***
-.10 .20*** -.05 .16**
.08 .56*** .38*** .49***
.12 .44*** .17** .31***
.38*** -.04 .11 .01
.13 .09 .18*** .21***
.00 .23*** .11
.41*** .51***

Need to Belong
Fear of Neg. Eval
Proactive Aggression
Reactive Aggression
M
14.12 2.31 2.91 0.00 0.00 0.00 0.00 12.13 7.16 6.66 4.94 16.53 32.15 37.01
SD
7.54 1.10 1.62 0.87 0.94 1.40 0.85 2.90 2.76 2.49 1.64 5.35 5.08 6.34
N
705 705 705 705 705 705 705
694 694 694 694
634 642 616

1

Note. * p < .05, ** p < .01, *** p < .001. p-values were obtained after Bonferroni correction.

14
15
16
17

13 Self-Esteem

12 Loneliness

10 Social Motivation
11 Bored Motivation

9 Catharsis Motivation

1
2
3
4
5
6
7
8

Table 2 | Descriptives and Correlations of Model Variables
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Total R2

-.02

-.11*

Fun Motivation

Bored Motivation

.12**

Connection Genre
.31***

.04

Immersion Genre

-.06

.02

Mastery Genre

Social Motivation

-.04

Competition Genre

Catharsis Motivation

.05

Gamer Identification

-.02

Frequency
-.10*

-.02

Age

Social Context

.04

Gender

.15***

.13***

.02***

∆R2

Note. * p < .05, ** p < .01, *** p < .001.

Step 2

Step 1

β

Loneliness

-.09*

-.00

-.31***

.21***

.03

-.03

.06

-.11*

.02

.00

.04

.03

-.29***

β

.20***

.10***

.10***

∆R2

Self-Esteem

-.05

-.11*

.24***

.04

-.02

-.01

-.05

-.02

-.10

.05

-.04

.00

.08***

.04**

.04***

.01

-.10

.29***

-.05

-.05

.01

-.04

.01

.04

.00

-.07

.09*

.28***

β

.14***

.06***

.08***

∆R2

Evaluation

∆R2

Belong

.14*

β

Fear of Negative

Need to

Table 3 | Hierarchical Multiple Regression Model of Video Game Play Behavior

β

-.03

-.07

.04

.01

.06

.04

-.14***

.11*

-.09

.05

.00

.02

.10***

.03*

.07***

.00

-.13*

.21***

-.05

.05

.01

.03

-.01

.09

-.01

.01

-.01

-.21***

.09***

.05***

.04***

∆R2

Aggression

∆R2

Aggression

-.25***

β

Reactive

Proactive
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The motivation subscales showed several associations with adjustment.
Most notable was the Catharsis motivation, which associated with five of the
six adjustment outcomes. The regression coefficients consistently showed
that playing games for catharsis was associated with poorer adjustment.
Bored motivation also was negatively associated with self-esteem. In contrast, the other two motivation subscales predicted positive adjustment outcomes. Fun motivation was negatively associated with loneliness and positively with self-esteem. Social motivation was negatively associated with
need to belong and reactive aggression. This confirms again that gaming
behavior has both positive and negative associations with adjustment.
We performed additional analyses to investigate whether frequency of
play moderated associations of other game aspects (Gentile, 2011). For this,
interaction terms between frequency and every other gaming predictor were
entered in Step 3 of the hierarchical regression analyses. A significant
change from Step 2 to Step 3 was found only for self-esteem, where adding
the interaction effects explained an additional 3% of variance (χ² (10,
N=705) = 24.73, p < .01). The only significant interaction was found
between frequency and Competition genre (β = .13, p < .01). Simple slopes
tests comparing low (1 SD below the mean), moderate (mean), and high (1
SD above the mean) levels of frequency showed a significant negative association between Competition genre and self-esteem for low (b = -1.41,
Seb = .35, p < . 001) and moderate frequency (b = -0.75, SEb = .26, p < .
01), but not for high levels of frequency (b = -0.083, SEb = .33, p = .802).
Thus, playing competitive games was associated with lower self-esteem for
adolescents with low or moderate frequency of play.

Discussion
The aim of the current study was to demonstrate the unique associations
between separate aspects of gaming behavior and various measures of adolescent adjustment. We focused on five specific aspects of video game play
behavior, namely frequency of gaming, social context, gamer identification,
type of game, and motivation for playing games.
Hierarchical regression analyses showed that the social context of gaming, type of game, and motivation for playing were significantly associated
with adjustment. However, frequency was not significantly associated with
any outcome variable. This goes against displacement theory, which pre-
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dicts that the amount of hours playing video games will have a direct negative impact on youth (Hofferth, 2010). It also underlines the necessity to look
beyond frequency in order to fully understand the impact of gaming on
youth. Furthermore, different aspects of video game behavior were found to
uniquely associate with separate measures of adjustment, and even showed
opposite associations within the same outcome variable. Both positive and
negative associations with adjustment emerged, depending on the aspect of
gaming behavior. This emphasizes the necessity to control for the different
aspects of video game play behavior when predicting the impact on adjustment, as both deleterious and beneficial associations exist.
Associations between Video Game Play Behavior
and Adolescent Adjustment
Earlier studies have found that high frequency of gaming was linked to
lower health outcomes, such as lower general well-being (Przybylski, 2014;
Yang et al., 2013), self-esteem (Colwell & Payne, 2000), and sociability
(Griffiths, 2010; Padilla-Walker et al., 2010). However, frequency of gaming
was not significantly associated with any measure of adolescent adjustment
in our sample. These results corroborate findings from other studies that
have reported the lack of statistically significant relation between frequency
and these outcomes as well (Colwell & Kato, 2003; Ferguson, 2015; Willoughby, 2008). There also was no evidence that frequency exacerbates the
effect of other aspects of video game play behavior (Gentile, 2011). Moderation of frequency was only found for self-esteem, and simple slopes tests
indicated that the negative association between Competition genre and selfesteem was larger for participants with lower levels of frequency.
When looking at aspects beyond the frequency of gaming, findings are
mixed. Playing games in a more social context associated with a lower score
on loneliness. This is in line with suggestions that adolescents often use
video games as a focus for hanging out (Olson, Kutner, & Warner, 2008).
Yet this result should be interpreted with caution as the effect size was small,
and no associations were found between social context and adolescents’
need to belong or fear of negative behavior. Similarly, gamer identification
was not associated with adolescent adjustment at all. While negative stereotypes of gamers being socially incompetent exist (Kowert et al., 2012), no
relation with this stigmatization was found in our sample.
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Regarding type of games, the genre factors Competition, Mastery, Immersion, and Connection showed four significant associations with adolescent adjustment. First, playing the Connection genre was associated with
increased loneliness. Previous research suggests that this association might
be driven by adolescents who feel lonely and seek out online games for social compensation (Kowert et al., 2015), but causal directionality is unclear
in our sample.
Next, a negative association between the Competition genre and selfesteem was found. This might have emerged as adolescents with low selfesteem seek out competitive games, in order to enhance their self-esteem by
way of social comparisons (Vorderer, Hartmann, & Klimmt, 2003). The interaction effect suggested that this is especially true for adolescents with low
frequency of gaming. However, given the small change in variance explained by the interaction, we recommend future research to replicate this
finding.
Lastly, proactive aggression was distinctively associated with both the
Mastery genre and the Competition genre. The Mastery genre showed a negative association with proactive aggression. Proactive aggression is characterized by using aggressive behavior to reach a goal (Dodge & Coie, 1987),
something that is frequently required in video games. Yet the Mastery genre
is defined by genres that focus on single-player mode of play, where players
overcome obstacles and improve upon themselves without necessarily defeating opponents. Perhaps the negative association emerged because adolescents who refrain from proactive aggression in daily life also prefer
genres where proactive aggression is minimal. In contract, a positive association was found between the Competition genre and proactive aggression.
This association was hypothesized, as Competitive play has been linked to
aggressive behavior before (Adachi & Willoughby, 2016). The games in the
Competition genre tended to be high in violent content as well, which has
also been linked to aggression (Anderson et al., 2010), although some researchers argue that the impact of violent gaming on youth is minimal (Ferguson, 2015). Whether the association between violent games and aggression is the result of methodological issues (Hilgard, Engelhardt, & Rouder,
2017) or indicative of a true effect (Kepes, Bushman, & Anderson, 2017)
remains disputed. In the current study, it is important to note that we cannot distinguish whether either competition or violent content was the driv-
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ing force behind the association between competitive genres and aggression.
The four subscales of motivation for playing games showed distinct associations with adjustment as well. Most notably, Catharsis motivation was
repeatedly associated with poorer adjustment. Previous research has argued
that playing games for cathartic reasons might be beneficial, as it can be
used for self-regulatory purposes such as improving one’s mood (Russoniello, O’Brien, & Parks, 2009). On the other hand, the suggestion that cathartic video games can help vent anger and reduce aggression has not received much support in empirical research (Gentile, 2013) and using video
games for escapism in order to cope with life problems may lead to more
negative outcomes in the long run (Kardefelt-Winther, 2014). Our results
point to a negative association between catharsis and adjustment, but it is
important to note that causality cannot be inferred. Regardless, based on the
number and strength of relationships between Catharsis motivation and adjustment, the impact of cathartic video games seems a particular worthwhile
avenue for future research.
Strengths and Limitations
Gaming behavior encompasses more than the aspects used in the current
study, and our gaming questionnaire was shortened to prevent participants’
fatigue. This limitation is evident for measurements of the social context and
self-identification as a gamer, which were assessed using only a single item.
Similarly, the measure for gaming frequency was cut off at 4 or more hours
per day. The genres that participants played was also only measured using
dichotomous questions, while a Likert scale would have been better able to
distinguish between frequent and one-time players of a genre. However, the
aim of this study was not to be exhaustive in measurement but rather to
provide initial evidence for the complexity of gaming behavior. We encourage future gaming surveys to always include multiple aspects of game play
behavior or zoom in on specific associations found in the current study.
Furthermore, our cross-sectional research design makes it impossible to
draw directional conclusions. Whether gaming behavior influences adjustment and well-being, or certain levels of adjustment and well-being determine video game play behavior remains unanswered in this study. Longitudinal studies are needed to clarify the gaming patterns and developmental
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trajectories of adolescents over time.
A strength of this study is that a large, non-convenience sample of adolescents was investigated. We did not, however, investigate pathological
play in our study. While problematic play is associated with a high frequency, it is also characterized by obsessiveness and loss of control over play
time (Lemmens, Valkenburg, & Peter, 2009) and related to lower well-being
(Przybylski et al., 2009). Thus, our findings might not be applicable to adolescents who engage in problematic play, especially concerning the positive
associations between gaming and adjustment.
Finally, it is important to note that most effect sizes found in this study
were small. Caution is warranted when drawing conclusions of practical significance. It has been argued that most gaming effects are small in size, and
actually trivial on a societal level (Ferguson, 2015). The degree to which
gaming behavior is associated with societal outcomes remains an open question which should not be answered only by scholars, but also policy makers
and the general public. Still, while the significant effect sizes were small,
they remain significant after controlling for ten predictors and two covariates, speaking to the robustness of effects. Furthermore, some aspects of
video game play behavior were more influential than others. Particularly the
Catharsis motivation showed larger, consistent associations with adjustment, and should be explored in further research.

Conclusion
This study took a nuanced approach towards video game play behavior to
help understand the complex relation between gaming and adolescent adjustment. We separated video game play behavior into five distinct aspects,
namely frequency of play, social context, adolescents’ identification as a
gamer, type of game, and motivation for playing. The associations between
gaming behavior and adjustment were illustrated using a large normative
sample of adolescents. The results underlined the value of treating video
game play behavior as a multidimensional construct and to consider the distinct and unique associations with adolescent adjustment. Ideally, future research should disaggregate aspects of video game play behavior and continue to investigate the multidimensionality of the impact of video games on
youth.
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Appendix 2A.
Factor Loadings Based on a Confirmatory Factor Analysis for 14 Items
from the Child Motivation for Video Game Play Scale (N = 694)
Fun

Catharsis

Social

Bored
2

I like the challenge of figuring the
game out

.74

I like to compete with other people
and win

.71

It’s exciting

.69

It’s just fun

.52

It helps me forget my problems

.74

It helps me get my anger out

.72

It helps me feel less lonely

.58

I like to create my own world

.44

I like to teach other kids how to
play

.61

It helps me make new friends

.60

I like to mod games

.45

My friends like to play

.43

There is nothing else to do

.65

It’s something to do when I’m
bored

.60

Cronbach’s α

.75

.68

.59

.55

Note. The following items were removed in order to improve the model fit:
‘It helps me relax’ and ‘I like to learn new things’.
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Abstract
Many adolescents play video games together with their friends for multiple
hours per week. The way in which peers play games may influence their
interactions and relationship. Research has shown distinct effects of competitive and cooperative play on aggression, prosocial behavior, and feelings of
empathy and trust. The current study investigated the effect of the mode of
gaming on adolescents’ behavior during gaming, as well as their friendship
quality and prosocial behavior afterwards, in a field study with experimental
design and naturalistic observations. Adolescent friend dyads played a racing video game either solitary, competitively, or cooperatively. Observers
coded participants’ behavior during the gaming sessions, while friendship
quality and prosocial behavior towards the friend were measured afterwards. Results showed that playing a game competitively lowered friendship quality. Furthermore, the mode of play changed the participants’ behavior during game play, with more positive, negative, and hierarchical behavior observed in the cooperative condition. Additionally, positive and
prosocial behavior displayed during the gaming session predicted higher
friendship quality afterwards. There were no effects on the subsequent
prosocial behavior task. This study illustrates that both the mode in which
friends play a video game and the behavior displayed during gaming influence friendship quality.
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Playing video games has become one of the primary leisure activities of
adolescents (Ofcom, 2015) and its impact on the well-being and social behavior of youth has received substantial attention (Kardefelt-Winther,
2017). Instead of dichotomizing video games as either ‘good’ or ‘bad’, researchers have started to recognize that games can be used in a variety of
ways, urging for a multidimensional approach to understanding gaming effects (Gentile, 2011; Granic, Lobel, & Engels, 2014). One important dimension to investigate is the social context in which games are played. Video
games often allow (or even require) that multiple persons play together,
and games seem to play an important role in the development and maintenance of real-life relationships (e.g., De Grove, 2014; Domahidi, Festl, &
Quandt, 2014; Schiano, Nardi, Debeauvais, Ducheneaut, & Yee, 2011;
Snodgrass, Lacy, Francois Dengah, & Fagan, 2011; Trepte, Reinecke, &
Juechems, 2012). Youths name social reasons as one of the main motivations for playing games (Sherry, Lucas, Greenberg, & Lachlan, 2003; Yee,
2007) and 52% of teens spend time playing video games with friends
(Lenhart, Smith, Anderson, Duggan, & Perrin, 2015)
Despite these findings, the majority of research still overlooks the importance of the social context in which games are played (Bowman, Kowert, &
Cohen, 2015). Barring some recent exceptions (De Grove, 2014; Eklund &
Roman, 2017; Verheijen, Burk, Stoltz, van den Berg, & Cillessen, 2018), gaming effects are often isolated at the level of the individual. Furthermore,
social gaming studies often use convenience samples of college students
who do not know each other beforehand. Yet the frequency of gaming peaks
in adolescence (Ream, Elliot, & Dunlap, 2013) and teens play games more
often with friends than strangers (Lenhart et al., 2015). Finally, few studies
have investigated what actually happens between players during game play.
While gaming effects on post-test measurements are frequently reported, the
actual interaction between players while they play is often treated as a black
box.
To address these issues, the present research employed a field study with
an experimental manipulation to investigate how mode of play (solitary,
competitive, or cooperative) influences 1) adolescents’ behavior during a
game, 2) the quality of their friendship, and 3) their prosocial behavior towards a friend afterwards. This study extends existing research by including
players with an already established friendship and by focusing on the behavior displayed during a gaming session.
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Competitive and cooperative video games
Studies on gaming effects traditionally have focused on the impact of video
game content on youth. Meta-analyses have indicated that exposure to violent content can increase aggression, while prosocial content enhances
prosocial behavior (Anderson et al., 2010; Greitemeyer & Mugge, 2014),
although others have argued that these effects are minimal (Ferguson,
2015). More recently, attention has been given to the way in which video
games are played. For example, it has been suggested that the competitiveness of a game, rather than its violent content, increases aggression (Adachi
& Willoughby, 2011; but see Anderson & Carnagey, 2009). Longitudinal
studies have shown that both violent and non-violent competitive game genres predict aggressive affect and behavior over time (Adachi & Willoughby,
2016) and frequent gamers who often play competitively report low levels
of prosocial behavior (Lobel, Engels, Stone, Burk, & Granic, 2017).
In a similar vein, playing a cooperative video game may reduce aggression. Experimental studies have shown that cooperation during gaming reduces aggression in cognition (Schmierbach, 2010), affect (Eastin, 2007),
and behavior (Jerabeck & Ferguson, 2013; Velez, Greitemeyer, Whitaker,
Ewoldsen, & Bushman, 2016). Playing a cooperative game together also has
been shown to increase prosocial behavior (Dolgov, Graves, Nearents,
Schwark, & Brooks Volkman, 2014; Ewoldsen et al., 2012). Cooperative
games were found to increase empathy (Emmerich & Masuch, 2013; Greitemeyer, 2013), feelings of trust and cohesion towards a play partner (Greitemeyer & Cox, 2013; Waddell & Peng, 2014), and a more positive attitude
towards outgroup members (Adachi, Hodson, Willoughby, & Zanette, 2014;
Stiff & Bowen, 2016; Velez, Mahood, Ewoldsen, & Moyer-Gusé, 2014).
The effects of playing competitive or cooperative video games on behaviors and attitudes towards a play partner is often explained through the theory of Bounded Generalized Reciprocity (BGR; Yamagishi, Jin, & Kiyonari,
1999). BGR predicts that individuals will behave positively towards those
who are expected to reciprocate such behaviors in an effort to protect and
further their own interests. Furthermore, individuals expect in-group members to reciprocate positive behaviors more than out-group members (Yamagishi et al., 1999). When co-playing video games, cooperative teammates
naturally are categorized as the in-group, while competitors are considered
the out-group. In this way, the mode of the game may affect players’ proso-
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cial reciprocity expectations, which then influences their subsequent feelings and behaviors. Thus, cooperative play should promote positive attitudes and prosocial behavior towards a play partner. Similarly, competitive
play is expected to decrease affiliation and prosocial behavior towards a play
partner. In line with BGR, it has been shown that more interdependence
increases helpful behavior during co-playing of games (Velez & Ewoldsen,
2013) and that expectations of reciprocal prosocial behavior increase subsequent positive behavior (Velez, 2015).
BGR was originally proposed as an explanation of the minimal group
paradigm, to understand interactions between people who have no established expectations. The theory and previous research examining BGR have
focused on strangers. In line with this, social gaming studies typically are
based on a convenience sample of college students, where participants do
not know each other beforehand. This illustrates a caveat within the existing
social gaming research: individuals who do not know each other would
rarely play an offline video game together. This is particularly true for adolescents, for whom video games function as a social leisure activity. Video
games provide an excuse to ‘hang out’ with friends (Ito et al., 2010) and
78% of teen gamers indicate that games help them feel more connected to
friends they already know (Lenhart et al., 2015). Despite this, there is little
research on social gaming effects among people with an existing relationship and it is unclear whether previous findings of competitive and cooperative games would replicate in a sample of friends.
According to the BGR, group membership guides (expectations of) reciprocity when previous interactions between individuals are absent. However, BGR also states that group membership cues can activate a heuristic to
cooperate with in-group members (Yamagishi et al., 1999). Since group
membership cues are more likely to be present in a cooperative gaming session than during solitary or competitive play, cooperative games may influence reciprocity even between existing friends. On the other hand, the simple fact that players know that they will have continued interactions after
the gaming session could enhance their reciprocity towards one another, regardless of in- or out-group cues. Given that BGR makes predictions about
the effect of gaming between strangers, but not people with an existing relationship, we take an exploratory approach to answer the question: can
competitive and cooperative gaming change the behavior and relationship
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between existing friends?
To our knowledge, only two studies have explicitly tested the differences
between playing a cooperative game with friends and strangers, with mixed
results. Playing a cooperative video game with friends increased commitment to game goals more than playing with strangers (Peng & Hsieh, 2012),
but the relationship type with a play partner did not moderate hostility or
cooperative behaviors after playing a cooperative violent game (Waddell &
Peng, 2014). More research is needed to investigate the effects of co-playing
video games between existing friends. The current study expands the literature by investigating how solitary, competitive, and cooperative gaming influence adolescents’ liking, trust, connectedness, and prosocial behavior towards a friend in a naturalistic setting. Based on findings in unacquainted
players that show cooperative and competitive games change prosocial behavior (Dolgov et al., 2014; Ewoldsen et al., 2012) and positive feelings towards a play partner (Adachi et al., 2014; Greitemeyer & Cox, 2013; Velez
et al., 2014), we explored whether:
H1. Adolescents report higher friendship quality and more prosocial behavior
towards a friend after playing a cooperative game together, and lower friendship quality and less prosocial behavior towards a friend after playing a competitive game together.
Interactions during video game play
Most research has looked at the effects of mode of gaming on behavior;
only a few studies have investigated what actually happens during play.
These studies found, for instance, that the amount of trash-talking by a confederate during a competitive video game had no effect on aggression
(Breuer, Vogelgesang, Quandt, & Festl, 2015). Furthermore, playing a cooperative game with a helpful teammate resulted in more expected reciprocity
and prosocial behavior afterwards than playing with an unhelpful teammate
(Velez, 2015). In addition, students in competitive or cooperative play settings did not differ in positive and negative verbalizations towards a confederate, but participants in the competitive condition did rate the confederate
more negatively (Roy & Ferguson, 2016). Apart from these examples, few
studies have examined the interaction during play: actual in-game interactions typically have not been considered in gaming effects research. More
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research, particularly using observational methods, is needed to understand
how the mode of gaming influences interaction during play. Understanding
the emotions and actions that occur while a game is being played can provide insight in the exact way competitive and cooperative gaming changes
behavior. To our knowledge, no one has tested the underlying assumption
that positive and prosocial behavior naturally emerge during cooperative
game play. Based on this, we proposed that:
H2. Adolescent friend dyads show more positive and prosocial behavior, as well
as less negative, dominant and competitive behavior towards each other while
playing a cooperative game than while playing a competitive game.
Furthermore, we expected that:
H3. More positive and prosocial behavior towards a friend while playing a
video game promotes friendship quality and prosocial behavior towards this
friend after the game.
In order to test these hypotheses, adolescent friend dyads were invited
to play a racing game either solitary (separate from one another), competitively, or cooperatively. Friendship quality (measured as liking, trust, and
connectedness) and prosocial behavior were assessed immediately afterwards. Behavior during the gaming interaction was video recorded and
coded by independent observers at both the individual and dyadic levels.
Gender was controlled for in all analyses. Previous research has shown that
adolescent boys engage in competitive play more often than girls
(Bukowski, Laursen, & Rubin, 2018). Furthermore, competing to win (i.e.,
to dominate and outperform others) has been associated with having fewer
best friends, greater loneliness and less closeness in friendship for female
but not male adolescents (Hibbard & Buhrmester, 2010).
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Method
Participants and Procedure
Two schools for pre-vocational secondary education in the Netherlands were
recruited via information letters and follow-up phone calls. The school
boards sent out an information letter and consent forms to all parents. Parents were able to opt out of participation of their child by contacting either
the researchers or the school. Participants also provided assent at the start
of the assessment.
Adolescents were invited to participate in the study together with one samesex friend from their class during school hours. Oftentimes, this meant that
two adolescents who were sitting together during a break or free hour were
approached and mutually agreed to participate. If adolescents were by
themselves, they were asked to seek out a same-sex friend and return to the
classroom where the study was set up. A total of 180 adolescents in 7th to
10th grade were recruited this way (Mage = 14.75 years, SD = 1.15), of
which 30.8% were female. Power analysis indicated that with an alpha of
.05, power of .80 and expected effect size of Cohen’s f = 0.42, at least 23
participants per condition were required. The effect size was based on the
average effect size across studies with a similar design (Dolgov et al., 2014;
Ewoldsen et al., 2012; Greitemeyer, 2013; Greitemeyer & Cox, 2013; Waddell & Peng, 2014).
At the start of the study, friend dyads were seated behind separate laptops. They received information on the general study design and the fact
that video recordings would be made while they played a video game. Computerized questionnaires were presented that measured demographic information, friendship quality with their dyad member, and video game play
behavior. Next, participants received a brief verbal explanation of the controls and played the video game Mario Kart: Double Dash!! (Nintendo,
2003). A video camera recorded the dyad during game play. After 15 minutes, participants finished their current race and returned to their respective
laptops to complete a prosocial behavior task, post-test friendship quality
questions, and a manipulation check. At the end of the study, participants
were debriefed and instructed not to tell their classmates about the study
design until the project was finished. Participants from each school participated in a raffle where they could win a €50 gift card. This procedure was
approved by the Institutional Review Board of Radboud University.
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Design
Dyads played Mario Kart Double Dash!!, a cartoon racing game where players control drive on a series of tracks against computer-controlled opponents. Players win through superior driving skills and using various items to
hinder their opponents. The game was played on a Nintendo Wii console
using GameCube controllers and a 19-inch LCD monitor. Participants played
with the same characters, race tracks, and difficulty level.
Friend dyads were randomly assigned to either the solitary, competitive,
or cooperative condition, resulting in 30 dyads in each condition. In the solitary condition, friends played the game independent of each other. Participants sat behind separate screens and were instructed to refrain from communicating with one another. Each participant controlled two characters sitting on a single kart and raced against computer-controlled opponents. In
the competitive condition, dyads played the game on a single screen, split in
the middle. Both dyad members controlled two characters on their own kart
and raced against one another as well as against computer-controlled opponents. In the cooperative condition, participants sat behind a single screen
and shared a single kart, controlling one character each. One player took
care of driving, while the other managed the items. Dyad members in this
condition could switch roles at any time by pressing a button on their controller simultaneously. This procedure was based on the study by Greitemeyer and Cox (2013).
Measures
Manipulation check. Each participant indicated on a 5-point Likert scale “I felt I was playing against <partner>” and “I felt I was playing together
with <partner>” at posttest. Answers ranged from 1 (completely disagree)
to 5 (completely agree).
Friendship quality. At both pretest and posttest, adolescents reported
on the relationship with their friend using three Visual Analog Scales ranging from 0 (Not at all) to 100 (Very much). They were asked “How much do
you like <partner>?” (liking), “How much do you trust <partner>?”
(trust), and “How much do you feel connected to <partner>” (connection).
Reliability analyses showed good internal consistency between the three
items (pretest α = .81; posttest α = .86). Therefore, a composite score of
friendship quality was computed by summing the scores on the three ques-
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tions at pretest and at posttest.
Prosocial behavior task. Prosocial behavior was measured at posttest
using a single trial of the two-person give-some dilemma task (adopted from
Van Lange, 1999). Adolescents received 10 tickets and two empty envelopes, one with their own name on it and one with the name of their
friend. They were reminded that they would join a raffle to win €50 at the
end of the study. It was explained that each ticket increased their chance of
winning the raffle. However, they also learned that each ticket donated to
their friend had a value of two tickets for that person. Thus, by donating one
ticket to their friend, they decreased their own chance of winning by one but
increased their friend’s chance by two. Using the envelopes, they could
anonymously distribute tickets as they saw fit. Adolescents were aware that
their friend received the same task, but were not allowed to communicate
to ensure that choices were made independently. Prosocial behavior was
measured as the number of tickets a participant donated to their partner (0
to 10).
Observations during gaming interaction. Adolescents’ behavior while
gaming was videotaped and later scored by four trained observers. The observation scales were derived from the Child-Friend Interaction Rating
Scales (Deutz, Lansu, & Cillessen, 2014; Peters, Van den Bosch, & RiksenWalraven, 2007), an adaptation of the Observed Friendship Quality Scale
developed by Flyr, Howe, and Parke (1995). The interactions in the cooperative and competitive condition were coded at both the individual and
dyadic levels (Deutz et al., 2014). Because participants in the solitary condition rarely displayed overt behavior during game play, their interactions
were not rated. Four dyads did not provide assent for video recordings but
completed the rest of the study, resulting in observations of 112 participants
in total (28 cooperative and 28 competitive dyads).
Individual behavior was rated on five scales: positive (helping, thanking;
ICC = .79), negative (being intrusive, hostile; ICC = .84), dominant (bossiness, influencing or controlling play; ICC = .82), submissive (complying
with other, seeking direction or approval; ICC = .64) and competitive (teasing, taunting; ICC = .86), using a 5-point format (1 = not at all, 5 = very
much). Observers rated individual behavior on the same 10 recordings (18%
of all trials) independently of each other. Interrater reliability was calculated between all possible coder pairs with the consistent two-way random
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average measures intraclass correlation coefficient (ICC). A composite score
for each individual behavior was created as the average of the four coders.
Dyadic behavior was rated on six scales: positive connectedness (explicitly pleasant, nice, considerate behavior; ICC = .68), prosocial behavior
(dyadic cooperation, mutual thanking and complimenting; ICC = .66),
quantity of communication (frequency of verbal communication regardless
of content or tone; ICC = .80), disharmony (non-mutual, non-reciprocal interaction, interrupting each other; ICC = .66), conflict (disagreement, aversive interchanges; ICC = .68), and imbalance of power (unequal distribution
of dominance/leadership; ICC = .70), again using a 5-point format. As for
individual behavior, four coders rated the 10 reliability recordings (18% of
all trials). Interrater reliability was low between two of the four coders, with
an ICC = .16 on two scales. Therefore, the ratings by these two coders were
dropped. A composite score for each dyadic behavior was created as the average of the remaining two coders.

Results
Descriptive statistics
Random assignment of participants was successful; there were no differences between conditions in terms of gender, age, or pretest friendship quality (all p > .05). To check whether our manipulation worked, a multivariate
analysis of variance (MANOVA) showed that condition (solitary, competitive, cooperative) predicted ratings of playing against the partner, F(2, 172)
= 50.78, p < .001, and ratings of playing together with the partner, F(2,
172) = 74.01, p < .001. All means were in the expected direction, indicating that our manipulation succeeded in triggering competition and cooperation.
Table 1 shows the means, standard deviations, and bivariate correlations
of all study variables. There was a significant positive correlation between
prosocial behavior towards the friend and posttest friendship quality, r =
.23, p < .01. Posttest friendship quality was significantly correlated with observed individual positive behavior, r = .26, p < .01, and dyadic positive
connectedness, r = .21, p < .05, during the game. There were several other
significant correlations between the observation scales (see Table 1). There
were no significant correlations between the observation scales and the
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prosocial behavior task. Even though there were no differences between
conditions in gender, we controlled for gender in all subsequent analyses.
Effect of condition on friendship quality and prosocial behavior
Hypothesis 1 stated that playing a video game solitary, competitively, or cooperatively influences posttest friendship quality and prosocial behavior.
Since participants were nested in dyads, we controlled for the variance associated with dyad using multilevel modeling².
To investigate the effect of condition on changes in friendship quality, a
linear mixed-effects regression was conducted with condition, gender, and
pretest friendship quality predicting posttest friendship quality. A significant
effect was found for pretest friendship quality, b = 46.20, t(151) = 21.80,
p < .001, indicating a stability effect. Gender did not significantly predict
friendship quality. Moreover, a significant difference in posttest friendship
quality was found between the competitive and solitary gaming conditions,
b = -10.41, t(81) = -2.04, p < .05. Estimated marginal means indicated that
adolescents who played competitively reported lower friendship quality
than adolescents who played solitary. No significant differences in posttest
friendship quality were found between the cooperative and competitive condition, or between the solitary and cooperative condition. Post-hoc tests indicated that adding the interaction between condition and pretest friendship quality to the model did not improve fit, χ²(2) = 5.24, p = .073.
A linear mixed-effects regression across dyads was conducted to examine the effects of condition, gender, and pretest friendship quality on prosocial behavior. There were no effects of gender on prosocial behavior, but
friendship quality significantly predicted prosocial behavior, b = 0.01,
t(164) = 2.44, p < .05. No differences were found between the competitive
and cooperative conditions, b = 0.08, t(86) = 0.13, p > .05, the competitive
and solitary conditions, b = 0.16, t(85) = 0.27, p > .05, or the cooperative
and solitary conditions, b = 0.24, t(86) = 0.39, p > .05. Thus, there were

² Model fit comparisons indicated significant intercept variance across dyads for relationship
quality, χ²(1) = 15.36, p < .001, and prosocial behavior, χ²(1) = 6.39, p < .05. Intraclass
correlations indicated that the dyad explained 40.7% and 26.2% of the variance, respectively.
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no differences in prosocial behavior after adolescents played a video game
solitary, competitively, or cooperatively. To explore moderation by friendship quality, the interaction between condition and pretest friendship quality was added to the regression. There was no interaction between friendship and condition on prosocial behavior, χ²(2) = 0.68, p > .05.
Effects of condition on gaming interaction
Hypothesis 2 stated that playing a game competitively or cooperatively affects behavior during video game play. Differences between conditions on
interactions during the gaming session were tested using the five individual
behavior scales and the six dyadic behavior scales. All analyses controlled
for gender. Results are reported in Table 2.
First, the effect of condition (competitive, cooperative) on the five individual observation scales was examined. Gender and pretest friendship
quality were included as covariates. Since participants were nested within
dyads, we tested whether there were differences between the null model
(not including any predictors) and a model with dyad specified as a random
factor to control for their associated intraclass correlation (i.e., random intercept models). Model fit comparisons showed significant dyadic variance
in intercepts for negative, dominant, and competitive behavior (all p <
.001). Thus, we used linear mixed-effect regression in which the intercept
was allowed to vary across dyads for these behaviors. Since there was no
significant dyadic variance in the intercept of positive behavior, χ²(1) =
2.07, p > .05, and submissive behavior, χ²(1) = 0.00, p > .05, we used simple linear regression for these variables. Differences between conditions for
each behavior were tested using Wald’s t-tests with Satterwhaite approximation of degrees of freedom. Compared to the competitive condition, adolescents in the cooperative condition showed more positive behavior, t(52) =
2.24, p < .05, more negative behavior, t(52) = 3.58, p < .001, more dominant behavior, t(52) = 6.70, p < .001, and more submissive behavior, t(53)
= 3.52, p < .001. No significant differences between conditions were found
for competitive behavior. There was no effect of gender or pretest friendship
quality on observed individual behavior (all p > .05). To explore whether
friendship quality moderated the relation between condition and observed
behavior, the interaction between condition and pretest friendship quality
was added to the regression. There was no interaction between friendship
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and condition on any of the five individual behavior scales (χ²(2) = 0.703.90, all p > .05).
Next, a MANCOVA was conducted with condition (competitive, cooperative) as the predictor variable, gender as a covariate, and the six dyadic
behaviors as the outcome variables, with dyad as the unit of analysis. There
was a significant multivariate effect of condition, F(6, 47) = 3.91, p < .01,
Wilk’s Λ = 0.667, partial η² = .33. Univariate testing indicated a difference
between conditions for balance of power, F(1, 52) = 19.20, p < .001, partial
η² = .27. Estimated means indicated more imbalance of power in the cooperative condition (M = 2.41) than in the competitive condition (M = 1.31).
None of the other univariate effects reached statistical significance. There
were no gender differences for observed individual and dyadic behavior.
Effects of the gaming interaction on friendship quality
and prosocial behavior
Finally, we examined Hypothesis 3 by testing whether behavior displayed
during the gaming session influenced friendship quality and prosocial behavior towards the friend at posttest. This was tested using a series of hierarchical (two-step) linear mixed-effects regressions in which the intercept
was allowed to vary across dyads. Gender was included as a covariate, but
did not predict prosocial behavior or friendship quality.
For friendship quality, all analyses included one of the behavior scales,
gender, and pretest friendship quality as predictors in Step 1. In Step 2, the
main effect of condition and the interaction between observed behavior and
condition were added as predictors. Results indicated a stability effect of
pretest friendship quality on posttest friendship quality for all models (p <
.001). Results are reported in Table 3.
For the observed individual behaviors, positive behavior during the
game predicted higher friendship quality after the game, t(98) = 2.00, p <
.05. No other individual behaviors showed a significant main effect on
friendship quality, although there was a marginal effect of dominant behavior, t(98) = 1.70, p = .092. Adding the main effect and interaction of condition in Step 2 did not improve fit for any of the models using the individual
behaviors.
For the dyadic behaviors, there was a significant effect of prosocial behavior on posttest friendship quality, t(46) = 2.26, p < .05. Dyads who dis-
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played more prosocial behavior during the game scored higher on friendship
quality after the game. There was a significant interaction between condition and prosocial behavior on friendship quality, t(46) = -2.81, p < .01.
Means indicated that observed prosocial behavior was related to friendship
quality in the competitive condition, but not in the cooperative condition.
No other dyadic behavior was a significant predictor, although there was a
marginally significant negative effect of conflict on friendship quality, t(47)
= -1.73, p = .089
For the scores on the prosocial behavior task, a series of hierarchical
(two-step) linear mixed-effects regressions was conducted with one observed behavior and gender as predictors in Step 1 and the main effect of
condition and the interaction between condition and the behavior added as
predictors in Step 2. No significant effects were found of individual or
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dyadic behaviors during the game on prosocial behavior after the game.
There were also no significant interactions between condition and behavior
during the game session on prosocial behavior. Thus, behavior during the
game did not predict prosocial behavior after the game.

Discussion
Existing research has shown that the mode of play in a video game (i.e.,
solitary, competitive and cooperative) influences aggression (Adachi &
Willoughby, 2011, 2016; Greitemeyer, Traut-Mattausch, & Osswald, 2012;
Jerabeck & Ferguson, 2013; Velez et al., 2016) and prosocial behavior (Dolgov et al., 2014; Ewoldsen et al., 2012; Greitemeyer & Cox, 2013; Lobel,
Engels, Stone, Burk, et al., 2017). However, most experimental studies have
used a sample of unacquainted college students, and no research has investigated behavior displayed during game play that might explain these findings. In order to understand what happens between players while they engage in competitive or cooperative play, the present research used naturalistic observations of adolescent friend dyads in a field study with an experimental design.
First, we found lower friendship quality between adolescents after they
played a video game competitively, compared to playing the same game
solitary. We did not find evidence that playing a game cooperatively promoted friendship quality. Second, whether a video game was played cooperatively or competitively changed adolescents’ individual behavior during
the game session. As expected, more positive behavior was observed during
cooperative gaming. However, there was also more negative, dominant, and
submissive behavior and a greater imbalance of power between friends in
the cooperative condition. Third, the behavior displayed during the gaming
interaction predicted friendship quality afterwards. Both prosocial behavior
and positive behavior during gaming enhanced friendship quality. The effect
of observed positive behavior on friendship quality was found across all conditions, while prosocial behavior enhanced friendship quality particularly in
the competitive condition. The amount of observed prosocial behavior did
not predict friendship quality in the cooperative condition, perhaps because
prosocial behavior is expected in this game mode.
Our findings indicated that cooperative or competitive games can
change positive behavior during the gaming interaction. Furthermore, posi-

65

3

66
-0.81
0.75

Submissive behavior

Competitive behavior

-14.46
-1.63
-2.69
-4.58
-2.58
0.99

Prosocial behavior x Condition

Positive connectedness

Quantity of Communication

Conflict

Disharmony

Imbalance of Power

7.84

2.53

4.56

Dominant behavior

Prosocial behavior

2.68

1.79

Negative behavior

2.69

2.69

2.63

2.75

2.89

5.16

3.47

2.71

2.63

5.15

Positive behavior

2.57

SE

0.37

-0.96

-1.74

-0.98

-0.57

-2.81

2.26

0.28

-0.32

1.70

0.68

2.00

t

.715

.343

.089†

.333

.574

.007**

.029*

.782

.750

.092†

.498

.048*

p-value

Note. Intercept was allowed to vary across dyads. Reports are resulted for Step 1, except for prosocial behavior, where
Step 2 explained a significant change in proportion of variance.
† p < .10, * p < .05, ** p < .01

Dyadic observations

Individual observations

Estimate

Table 3 | Linear Mixed-Effects Regression of Observed Behavior During Gaming on Posttest Friendship Quality, Controlling
for Gender and Pretest Friendship Quality

Chapter 3

Competitive and Cooperative Gaming

tive and prosocial behavior during gaming influenced friendship quality afterwards. These results are in line with the BGR, which posits that expectations of reciprocal positive behavior during gaming increase subsequent positive behavior. While BGR typically is used to explain interactions between
strangers, our results show that similar processes might occur in existing
friend dyads. Besides the changes in friendship quality, we expected that
both mode of play and the observed interaction during gaming would also
influence posttest prosocial behavior. Yet we did not find an effect on prosocial behavior after the game. This is in contrast with studies in which cooperative games were shown to increase prosocial behavior (e.g., Ewoldsen et
al., 2012; Velez et al., 2014, but see Jerabeck & Ferguson, 2013, for a similar
null result).
There are several possible explanations for this result. It could be that
the effect of play mode and behavior during gaming results in changes on
an affective level, but not in actual behavior towards a friend. Based on the
BGR, we expected that cues in the cooperative and competitive condition
would influence reciprocity (Yamagishi et al., 1999). However, our results
may differ from previous studies because participants were friends instead
of strangers. Our sample has had a plethora of previous interactions to base
their expectations of reciprocity on. The history of interactions and established expectations may have a stronger effect on friendship quality and
prosocial behavior than the manipulation of the game mode. This is supported by the consistent effect of pretest friendship quality on posttest
friendship and prosocial behavior. Furthermore, participants knew that they
would have continued interactions after the gaming session. This could have
inhibited them from changing their behavior on the prosocial task.
Another possible explanation is that some participants in the cooperative
condition became frustrated with the way their friend played. This is evidenced by the fact that not only positive behavior, but also negative and
dominant behavior was more present during cooperative play than during
competitive play. This frustration could be the reason why positive findings
of cooperative gaming on prosocial behavior were not replicated. Alternatively, our assessment may not have been sensitive enough to detect differences as we used a single trial of the two-person give-some dilemma. This
measure has been used successfully before, but in unacquainted college students (Greitemeyer & Cox, 2013). Regardless, our findings suggest that fu-
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ture research of competitive and cooperative gaming should take both relational attitudes and behavior into account.
Cooperative games seem to provide an opportunity to promote friendship quality between adolescent friends. However, we emphasize the importance of the interaction during gaming more so than the mode of play. We
found no direct association between cooperative gaming and later friendship quality, and cooperation in games did not always lead to more affable
interactions. While there was more positive behavior in the cooperative condition, we also observed an increase in negative, dominant, and submissive
behaviors, and a greater imbalance of power. Perhaps cooperation encouraged positive interactions, but also increased frustration between friends.
The frustration-aggression hypothesis states that thwarting or threatening an individual’s goals increases aggression (Berkowitz, 1989). The frustration-aggression hypothesis has been used to explain the effects of competitive games on aggression (Adachi & Willoughby, 2016; Breuer et al.,
2015), but frustration during gaming is not necessarily inherent to competitive settings. If there is a difference in skill level between partners playing
cooperatively, individuals might feel that the other player hinders them
from winning. This may lead to more negative interactions. The feelings of
frustration may subsequently lower friendship quality and prosocial behavior. Indeed, research has shown that liking of a teammate increases after
receiving positive performance feedback, but decreases when a team learns
they failed an objective (McGloin, Hull, & Christensen, 2016). Future research should investigate whether factors such as players’ individual competence or their success together moderate the effects of cooperative gaming
on friendship quality. Furthermore, in contrast to expectations, we did not
find a difference between conditions on observations of competitive behavior. Perhaps there was competitive behavior in both conditions but directed
at different targets. Whereas the competitive condition consisted of a contest between two adolescents, in the cooperative condition players competed as a team against the computer-controlled characters. Furthermore,
there was no difference between conditions in the amount of communication observed. Thus, it was not the case that there was simply more interaction in the cooperative condition. Rather, the valence of the interaction in
the cooperative condition differed from the competitive condition, which
was both more positive and negative as well as more hierarchical.
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Together, these findings help us to gain insight in the effects of different
modes of game play on adolescent friendship. The exact ways in which cooperation and competition change behavior help us to understand the impact of games on youths’ social behavior, and provides game designers with
tools to enhance positive social experiences through games. Based on our
findings, game designers looking to create a bonding experience through
multiplayer games should incorporate mechanisms that elicit positive behaviors towards a play partner. In addition, encouraging prosocial behavior
towards a peer could increase friendship quality, particularly if the game is
competitive. This means that designers who want to promote affiliation between players do not necessarily have to limit themselves to cooperative
games. Furthermore, it appears that players’ roles in a game do not necessarily have to be equal, as observations of submission, dominance, and
power imbalance did not predict friendship quality afterwards.
Strengths and limitations
A strength of this study was that we used a strong, ecologically valid sample
by inviting friend dyads in school. Dyad members knew each other well and
were aware that they would continue interacting with each other after the
study ended. Some of them may regularly experience the competitive or cooperative gaming interaction that we simulated, as 52% of teens play games
with their friends (Lenhart et al., 2015). Thus, the procedure should have
been familiar to participants outside of the research context.
While ecological validity was high, the existing friendship between adolescents may have influenced effect sizes. Our analyses controlled for the
highly significant stability of friendship quality between pretest and posttest,
which may have reduced the effects of the other predictors. Indeed, it is ambitious to expect that a 15-minute gaming session can change the quality of
an existing friendship. Thus, the particular sample of the present study
might explain why no support was found for the expected effect on later
prosocial behavior. The fact that changes in friendship quality did emerge
even after controlling for pretest friendship quality speaks to the strength of
the effects on friendship quality. To move forward, we recommend that future studies directly compare effects of competitive and cooperative gaming
between strangers and friends. The field would benefit from experimental
studies where participants are paired with either a stranger or a friend in
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both competitive and cooperative gaming sessions. Longitudinal surveys
among classmates would also help us understand how often friends play
competitive and cooperative video games together and whether this relates
to their friendship quality over time.
Another limitation is that the present study used a short-term experimental design, with a single gaming session. However, adolescents frequently play games with one another. Cumulative experiences of either
competition or cooperation may lead to long-term effects, but more research
is needed to investigate these claims. We encourage future researchers to
look at the effects of friends playing competitively or cooperatively on relationship quality over a longer period. Based on our results, it can be expected that friends who often play competitively have lower friendship quality than friends who play solitary. However, many variables could impact
this association. Future research could investigate differences between
friends playing offline or online, in dyads or in larger groups, and those
playing exclusively competitively versus in a mix of solitary, competitive,
and cooperative modes.
The chosen measures also place some limits on the contributions of this
paper. For instance, reciprocity expectations for prosocial behaviors between dyads were not measured. Besides actual prosocial behavior, more
information on expected reciprocity might have helped to further clarify the
mechanisms behind BGR between friend dyads. Positive behavior during
gaming increased friendship quality, but we cannot know for sure whether
this was due to increased expectations of reciprocity. We encourage future
research to measure expectations of reciprocity directly.
Finally, we do not wish to argue that competitive play is inherently
harmful and should be prevented in youth. Playful competition in video
games may actually be a standard occurrence in typically developing children, and has been linked to beneficial effects such as a decrease in conduct
problems and improvement in peer relations (Lobel, Engels, Stone, &
Granic, 2017). While our results indicate that cooperation in video games is
a promising tool to influence adolescents’ peer relationships, we emphasize
that the actual interactions during a gaming session are more important
than the mode of play.

70

Competitive and Cooperative Gaming

Conclusion
Multiple studies have investigated how competitive and cooperative gaming
impact youth, but this study is the first to show how behavior during a gaming interaction influences the players’ friendship afterwards. Overall, findings indicated that both the way in which a game is played and the behavior
that is displayed during a gaming session can change adolescents’ relationship with a friend at least temporarily. Furthermore, the behavior displayed
during gaming is dependent on whether a game is played competitively or
cooperatively. Our findings illustrate the importance of examining what actually happens during play in order to further understand the effects of
video games on youth.
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Abstract
Research on gaming effects has focused on adolescence, a developmental
period in which peer relationships become increasingly salient. However,
the impact of peers on the effects of violent gaming on adolescents has been
understudied. This study examined whether adolescents’ exposure to violent video games predicted their own and their friend’s aggression one year
later. Among 705 gaming adolescents, 141 dyads were identified based on
reciprocated best friend nominations (73.8% male, Mage = 13.98). ActorPartner Interdependence Models indicated that adolescent males’ (but not
females’) exposure to violent games positively predicted the aggression of
their best friend one year later. This effect appeared regardless of whether
the friends played video games together or not. The study illustrates the importance of peers in the association between violent gaming and aggression.
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Video games have become one of youths’ most popular pastimes. Along
with their popularity, public concern has grown about the developmental
risks of video games. The association between violence in video games and
aggression especially has received much attention. In a recent statement,
the American Psychological Association confirmed a link between playing
violent games and aggression, but also called for more nuanced research on
the characteristics of video games (APA, 2015). The current paper contributes to this call by investigating the social context in which violent video
games are played.
Violent Gaming and Aggression
Several meta-analyses have reported positive associations between exposure
to violent games and aggression (Anderson et al., 2010; Greitemeyer &
Mugge, 2014; but see Ferguson, 2015). This association is commonly explained through the General Aggression Model (GAM; Anderson & Bushman, 2002), which posits that aggressive behavior is based on idiosyncratic
personal variables, such as gender or trait aggression, and situational or environmental variables, such as the amount of violence in a video game. Together, personal and situational variables increase individuals’ aggressive
affect, aggressive cognitions, and physiological arousal. In turn, this impacts
on appraisal and decision-making processes (Bushman, 2016), leading to
aggressive behavior in the short-term. Furthermore, repeated exposure to
violent media leads to changes in the chronic accessibility of aggression-related knowledge structures, causing long-term changes in individuals’ personality.
The GAM and other social-cognitive models, such as Social Learning
Theory (Bandura, 1973) and the Differential Susceptibility to Media Effects
Model (Valkenburg & Peter, 2013), specify the moderating role of the social
context for persistent and long-term changes in aggression. A person’s environment can encourage or discourage the use of aggression, which exacerbates or dampens the long-term effects of exposure to media violence (Anderson et al., 2010). When exposure to violence increases a person’s shortterm aggression, any positive responses by the environment to this newly
adopted aggressive behavior might solidify the effect. These social influences can occur deliberately through explicit regulation of media use, or
more candidly through the prevailing norms of family or peers (Valkenburg
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& Peter, 2013). Furthermore, not only does acceptance of aggressive norms
increase the likelihood of lasting violent gaming effects, but also habitual
exposure to violent games can increase normative acceptance of aggression
(Krahé & Möller, 2004). Thus, the social environment plays an important
role in enhancing or mitigating the effects of violent games on aggressive
behavior (Gentile, 2011). This is especially true in adolescence, when peers
are increasingly influential (Brown & Larson, 2009).
Adolescents are one of the biggest target demographics of the video
game industry. At the same time, they may be particularly vulnerable to the
effects of violent media (Kirsh, 2003). Maturation of brain regions in puberty leads to relatively higher reward-seeking and lower impulse control
(Steinberg, 2010). This may cause attraction to fast-paced violent games
and increased aggressive behavior afterwards due to difficulty in arousalregulation (Willoughby, Adachi, & Good, 2012). Adolescence is also accompanied by increased independence and reduced parental control of media
use, which can increase exposure to violent media and games in particular
as these are appealing due to a “forbidden fruit effect” (Bijvank, Konijn,
Bushman, & Roelofsma, 2009). Thus, biological and psychological changes,
accompanied by increased exposure to violent content, could enhance the
impact of violent game effects in adolescence.
Social Context of Gaming
In contrast with the stereotypical image of the ‘lone gamer’, most teen
gamers play with others. Video games seem to play a role in the development and maintenance of friendships, especially for males, as 42% plays
games with friends on a weekly basis and 34% made friends while playing
games online (Lenhart, Smith, Anderson, Duggan, & Perrin, 2015). Furthermore, a large body of literature demonstrates the importance of peers in
shaping adolescents’ behavior (Brechwald & Prinstein, 2011). It is therefore
surprising that the role of friends in the association between violent games
and aggression has not yet been studied.
The socialization effect states that peers influence each other’s behavior
so that they become more similar over time. Indeed, affiliation with an antisocial peer increases adolescents’ own aggressive attitudes and behavior
(Cohen & Prinstein, 2006). The socialization of aggression among adolescents may take place through deviancy training, a process in which peers
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reinforce each other’s antisocial attitudes and behavior through positive affective behavior, such as laughing (Dishion, Eddy, Haas, Li, & Spracklen,
1997). This process may also occur when adolescents play violent video
games. Friends reinforce behavior occurring on screen as they laugh, give
advice, boast and encourage in-game behavior (Stevens, Satwicz, & McCarthy, 2008). Social reinforcement through positive affect of violent behavior in a game could increase aggressive behavior in the future, both inside
and outside of the gaming setting. Deviancy training may even occur from
discussing a violent game with peers, regardless of whether adolescents
played the game themselves.
Current Study
The current study investigated the association between exposure to violent
video games and aggression over a 12-month period. Violent gaming of adolescents and their best friends was examined. We applied dyadic data analytic techniques to simultaneously estimate the effects of violent video
games on changes in own aggressive behavior (actor effects) and friends’
aggressive behavior (partner effects), while adjusting for the similarity
between friends’ aggressive behavior (Kenny, Kashy, & Cook, 2006). Analyses were performed separately for males and females, as recommended by
the American Psychological Association Task Force on Violent Media
(2015).
Three hypotheses were tested. First, based on the GAM (Anderson &
Bushman, 2002), we expected that adolescents’ exposure to violent video
games would predict an increase in their own aggressive behavior 12
months later (actor effect). Second, based on deviancy training, we expected
that exposure to violent video games would also predict the aggressive behavior of their best friend (partner effect). Third, we expected that the partner effect would be moderated by whether or not friends played video
games together. We predicted that the partner effect would be stronger
when friends play games together at least occasionally. If two friends only
play games apart from one another, they are less likely to discuss or socially
reinforce the violent in-game behavior and deviancy training is expected to
be minimal.
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Method
Participants
The current study was part of the Kandinsky Longitudinal Study (KLS), a
research project aimed at detecting youth who are at risk for social and emotional problems in secondary education (Stoltz, Cillessen, van den Berg, &
Gommans, 2016). The KLS includes adolescents in 7th to 10th grade from one
high school in the Netherlands. The current study used two waves of the KLS
from November 2014 (T1) and November 2015 (T2). At T1, 1086 adolescents were recruited across 41 classrooms. Absenteeism, lack of consent,
and unfinished questionnaires due to time constraints brought the total
number of participants to 1016 adolescents (51.2% female, Mage = 14.16,
SD = 1.27). Adolescents who indicated that they never play video games
were removed from the sample (n = 311), bringing the final sample to 705
adolescents (33.5% female, Mage = 14.07, SD = 1.29).
Procedure
Participants completed a computerized survey on aggression and gaming
behavior, as well as measures of adjustment beyond the scope of the current
study, in a 45-60 minute assessment session in their classroom at school.
Instructions were provided verbally and on the laptop. Adolescents sat at a
private desk and talking was prohibited. There were always at least two researchers present during data collection.
The KLS project was formally requested by the school in 2010 in order
to gain insight in students’ social and emotional problems. The school declared responsibility for the parental consent procedure before each wave of
data collection. A letter describing the research procedure was sent to parents at the beginning of each school year. Parents could exclude their child
from participation by responding to the letter. Thus, informed parental consent was obtained through the school. Adolescents provided assent each
year at the start of the survey as well. This procedure was approved by the
Institutional Review Board of the Behavioural Science Institute at Radboud
University.
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Measures
Selection of best friend dyads. At T1, adolescents were presented with a roster
of names from classmates and asked to nominate their friends, starting with
their first best friend, second best friend, and so on. Two peers who reciprocally nominated each other as first best friends were identified as a best
friend dyad. Out of 705 participants, 143 best friend dyads were identified
at T1. Most dyads were same-sex (104 males and 37 female). Two mixedsex dyads were omitted from further analyses, bringing the final number of
best friend dyads to 141 (73.8% male, Mage = 13.98).
Gaming together or apart. In order to examine whether the partner
effect of violent gaming on aggression would be stronger when friends actually played video games together, best friend dyads were assigned to one of
two groups. Participants indicated how often they played video games together with the person they nominated as their first best friend, ranging
from 0 (never) to 8 (7 days a week). When both members of a dyad answered
this question with at least 1 (less than 1 day per week), they were considered
a gaming-together dyad. If at least one dyad member indicated 0 (never), the
dyad was considered a gaming-apart dyad.³ For males, there were 66 gaming-together dyads and 38 gaming-apart dyads (63.5% and 35.5% of all
gaming dyads respectively). Female best friend dyads were less evenly distributed with only 8 gaming-together dyads and 29 gaming-apart dyads
(21.6% and 78.4% of all gaming dyads respectively).
Aggressive behavior. Aggressive behavior was measured at T1 and T2
with peer nominations of physical aggression, which is considered the most
prevalent form of aggression in video games and commonly used in violent
media research (Smith, Lachlan, & Tamborini, 2003). Adolescents received
a roster with the names of their classmates and were asked to nominate
“which person in your class kicks, pushes, or hits others?” They could name
as many peers as they saw fit, but not themselves. The number of nomina-

³ This is a conservative measure of gaming together, as one person’s indication to not play
games with their friend trumps the other dyad members’ indication. However, it was chosen
because there were very few male friend dyads where both members indicated not playing games. There were only 8 dyads where both male friends indicated not playing games together,
versus 96 dyads where at least 1 member stated to play games with his best friend.
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tions received was counted for each participant and standardized within
classrooms. A reciprocal transformation was applied to the aggression
scores because they were positively skewed at T1 (skew = 1.91, SE = 0.15)
and T2 (skew = 2.27, SE = .17).
Exposure to violent games. Exposure to violent games was computed at
T1 by multiplying participants’ average time spent playing video games per
week with the average level of violence in the genres they played. Participants first indicated the number of hours spent gaming per week with two
questions “During the week, how many hours do you play video games?”
and “During the weekend, how many hours do you play video games?” Answers ranged from 0 (I never play video games) to 5 (More than 4 hours per
day). The average time playing video games per week was estimated by
multiplying the weekday score by five and adding the weekend day score
multiplied by two.
Participants then chose all video game genres they played in the past 12
months from a list of 16 genres: Action, First-Person Shooters, Fighting, Survival Horror, Adventure, Sport, Simulation, Platformer, Racing, Rhythm,
Puzzle, Massive Multiplayer Online games, Role-Playing Games, Virtual World,
and Social Network Games. Up to three commercial titles were given as examples for each genre. Next, every genre received a score for the typical
level of violence in it based on expert ratings (Busching et al., 2015). Four
student raters with hands-on gaming experience with each genre indicated
how much violence each genre typically contains, ranging from 1 (free of
violent content) to 5 (high level of violent content). Violent media depictions
were defined as harming of humans, humanoid characters, or other beings
by one or more media characters/players, typically presented through battle
scenes or fights where characters hit, shoot at, injure, and/or kill others,
where there is plenty of blood, and where scenes of injuring and killing others are presented in a realistic way (Busching et al., 2015). The mean score
across raters was used as the violent content score of each genre. The average intraclass correlation coefficient (ICC) was .98, indicating excellent
rater reliability, F(15, 45) = 48.28, p < .001. To compute the final score of
exposure to violent games for each participant, the violent content score of
all genres played was averaged and multiplied by the time spent playing
video games per week. Standardized scores were used in all analyses.
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Results
Preliminary Analyses
All preliminary analyses were performed using the ‘psych’ package in R
(Revelle, 2016). Table 1 presents the means and standard deviations of all
study variables separately for males and females. Welch’s t-tests revealed
that males scored significantly higher on exposure to violent games than females, t(138.82) = 9.32, p < .001, d = 1.30. Males also showed more aggression than females at T1, t(241.31) = 10.05, p < .001, d = 1.42), and
T2, t(173.36) = 7.31, p < .001, d = 1.10).
Dyadic correlations between all study variables are also presented in
Table 1 separately for males and females. Statistical significance of all correlations was adjusted based on the formulas provided by Griffin and
Gonzalez (1995) to account for the indistinguishable nature of the friendship dyads. The intra-individual (actor) correlations, which describe associations between main study variables of a single dyad member, are shown
above the diagonals. Exposure to violent video games was not associated
with males’ or females’ own aggression at T1 or T2. There was a positive
correlation between aggression at T1 and aggression at T2 for males, but
not females.
Correlations describing inter-individual (partner) associations are
presented below the diagonals in Table 1. For males, a significant association was found between exposure to violent games and friends’ aggression
at T2. Thus, playing violent games was associated with more aggressive behavior of the friend one year later. There was also a significant correlation
between aggression at T1 and friends’ aggression at T2, indicating that
males’ own aggression at T1 related positively to friends’ aggression at T2.
No statistically significant partner correlations were found for females.
Intraclass correlations describing similarity between partners on each
study measure are presented on the diagonals in Table 1. Friends reported
similar exposure to violent video games in male, but not female friendship
dyads. Friends’ aggression scores at T1 and T2 were similar for both male
and female dyads.
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Primary Analyses
Actor-partner interdependence models (APIM; Kenny, Kashy & Cook, 2006)
examined the effect of exposure to violent games at T1 on aggressive behavior at T2, while controlling for aggressive behavior at T1 for both dyad
members (see Figure 1). To estimate the actor and partner effects for indistinguishable dyads within a structural equation modeling framework, equality constraints between dyad members were imposed on the variance and
mean of the predictor variables, the actor effects, the partner effects, the
intercepts, and the residual variances (Olsen & Kenny, 2006). The APIMs
were performed with the ‘lavaan’ package in R (Rosseel, 2012) using a robust maximum likelihood estimator (MLR).
First, gender differences were investigated using χ² comparison tests.
The model as shown in Figure 1 was run as a two-group model with gender
as the grouping variable. We compared the fit of an unconstrained APIM
against a model where all three actor effects (a1, a2, and a3) and all three
partner effects (p1, p2, p3) were constrained to be equal across gender. The
unconstrained model showed good fit, χ²(24) = 25.97, p = .355, RMSEA =
0.04, CFI = 0.99, TLI = 0.98, while the model fit of the constrained model
was mediocre, χ²(30) = 42.86, p = .060, RMSEA = 0.08, CFI = 0.91, TLI
= 0.91. A χ² difference test with Yuan-Bentler correction showed the differ-
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ence in model fit between the constrained and unconstrained model was
significant, ∆χ²(6) = 18.28, p < 0.01. Since forcing the parameters to be
equal across gender significantly worsened the fit, the APIM was run separately for males and females.
Figure 1. Actor-Partner Interdependence Model predicting exposure to violent video
games at Time 1 on aggression at Time 1 and Time 2 in indistinguishable friend dyads.
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The APIM for male dyads showed good fit, χ²(12) = 12.47, p = .409, RMSEA = 0.02, CFI = 0.99, TLI = 0.99. The standardized estimates for the
actor and partner effects, as well as the correlations between residuals, are
presented in Table 2. Results did not support an actor effect for exposure to
violent games at T1 on aggression at T2. Thus, playing violent games did not
positively predict changes in male adolescents’ own aggression one year
later. There was, however, a significant partner effect of exposure to violent
games at T1 on aggression at T2 for males. The partner effect indicated that
male adolescents’ exposure to violent video games positively predicted
changes in their best friends’ aggressive behavior one year later. In addition,
there was a significant actor effect of aggression at T1 on aggression at T2,
which shows that aggression was stable over time.

Table 2 | Standardized estimates and correlations from APIM analysis for
indistinguishable friend dyads separately for males and females
Variable

Male dyads (n = 104)

Female dyads (n = 37)

1

2

3

1

2

3

1. Exposure to
violent games

.24*

.08

.06

.06

.07

.04

2. Aggression T1

.03

.50***

.56***

.12

.84

.56**

3. Aggression T2

.18*

-.39

-.16

-.04

.19

.21

Note. Actor effects (a1, a2, a3) are above the diagonal, Partner effects
(p1, p2, p3) are below the diagonal, and correlations (c1, c2, c3) are on
the diagonal.
* p < .05, ** p < .01, *** p < .001.
For female dyads, the fit of the APIM was adequate, χ²(12) = 13.37, p
= .343, RMSEA = 0.06, CFI = 0.97, TLI = 0.97. Standardized estimates and
correlations between residuals are presented in Table 2. No significant actor
or partner effects were found for exposure to violent games, indicating that
violent gaming was not linked to changes in females’ own, nor their friends’
aggression. There was a significant actor effect of aggression at T1 on aggression at T2, illustrating the stability of aggression over time.
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To determine the sources of gender moderation, the unconstrained twogroup model with gender as the grouping variable was compared to six separate APIMs where the actor and partner effects were constrained one by
one. These six tests indicated that only the partner effect of exposure to violent games at T1 on aggression at T2 was moderated by gender. Compared
to the fully unconstrained model, constraining this partner effect to be equal
by gender significantly reduced model fit, ∆χ²(1) = 13.16, p < 0.001, and
the fit of the model was poor, χ²(25) = 40.72, p = .025, RMSEA = 0.09, CFI
= 0.89, TLI = 0.87. A final model was run where the partner effect of exposure to violent games at T1 on aggression at T2 was allowed to vary
across gender and all other actor and partner effects set equal by gender.
The fit if this model was excellent, χ²(29) = 27.11, p = .566, RMSEA =
0.00, CFI = 1.00, TLI = 1.01. Standardized estimates and correlations
between residuals are presented in Figure 2.
Moderation by Gaming Together or Apart

4

Next, we investigated whether the partner effect was moderated by friends
gaming together or apart. Given the small sample size of female dyads, this
moderation was only tested in males. Means, standard deviations and correlations of the two groups are presented in Table 3. Independent sample ttests indicated that males in gaming-together dyads scored significantly
higher on exposure to violent games than those in gaming-apart dyads,
t(201) = 2.67, p = .008, d = 0.39. No significant mean-level differences
were found for aggression at T1, t(206) = 1.18, p = .239, d = 0.17, or aggression at T2, t(113.27) = 1.65, p = .103, d = 0.28. All correlations in
Table 3 were compared by group using Fisher’s r-to-z tests for independent
correlations, but no significant differences were found between the correlation coefficients of gaming-together and gaming-apart dyads. This is a preliminary indication that the effects of violent gaming on aggression did not
differ between groups.
To further investigate this, additional APIMs using a multiple group approach were conducted for the two groups of male dyads (gaming-together
and gaming-apart). The model without any equality constraints between
groups showed a good fit to the observed data, χ²(24) = 22.67, p = .539,
RMSEA = 0.00, CFI = 1.00, TLI = 1.02. The fit of the APIM that constrained
the partner effect between violent gaming and aggression at T2 to be equal
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between groups was also adequate, χ²(25) = 25.39, p = .441, RMSEA =
0.02, CFI = 0.99, TLI = 0.99. The difference between these models was not
statistically significant, Δχ²(1) = 3.25, p = .071. Thus, contrary to our expectations, there was no evidence that the (partner) effect of violent gaming
on friends’ aggression differed between dyads gaming together or apart.
Figure 2. Actor-Partner Interdependence Model predicting exposure to violent video games at Time 1 on aggression at Time 1 and Time 2 for indistinguishable friend dyads.
The partner effect of violent gaming at T1 on aggression at T2 was allowed to vary
across gender, all other actor and partner effects were set equal by gender. Standardized
estimates and correlations given for male and female dyads, respectively.
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Additional Analyses
The sample used in the primary analyses was restricted to (a) individuals
whose best friend nomination was reciprocated, and (b) individuals who
played video games. Two sets of post-hoc analyses were performed which
relaxed each these inclusion criteria.

4

First, the sample size was increased by also including dyads in which
peers nominated each other as second or third best friend. This increased
the number of male dyads from 104 to 167 and the number of female dyads
from 37 to 58. The APIMs, with identical specification as in Figure 1, indicated an excellent model fit for male dyads, χ²(12) = 10.68, p = .556, RMSEA = 0.00, CFI = 1.00, TLI = 1.01. Compared to the APIM restricted to
reciprocal best friends, there were two important changes in the results. The
partner effect of violent gaming on aggression at T2 was no longer significant, β = .08, p = .163 (see Table 4). Thus, adolescents’ exposure to violent
video games did not predict friends’ aggressive behavior one year later. In
addition, there was no longer a significant correlation between dyad members on exposure to violent games, r = .12, p = .167. For female dyads, the
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APIM including second or third ranked friend dyads also demonstrated excellent model fit, χ²(12) = 11.83, p = .460, RMSEA = 0.00, CFI = 1.00, TLI
= 1.01. Compared to the APIM including only reciprocal best friends, the
only change was that the stability effect of aggression from T1 to T2 was no
longer significant, β = .29, p = .105. These additional analyses suggest a
less robust pattern of statistically significant results when expanding the
sample to include second and third ranked friends compared to the sample
of best friends.
Second, the sample size was increased by including adolescents who did
not report playing video games at all. Non-gaming participants received a
score of 0 on exposure to violent games. However, from the original 496
male adolescents in the sample, no reciprocal best friend dyads in which
both members did not play games could be identified. For females, adding
reciprocal non-gaming friends increased the number of total dyads from 37
to 87. Therefore, an APIM was conducted for female dyads in which the effect of exposure to violent games at T1 on aggressive behavior at T2 was
estimated, controlling for aggressive behavior at T1. The fit for this model
was excellent, χ²(12) = 10.53, p = .570, RMSEA = 0.00, CFI = 1.00, TLI =

Table 4 | Standardized estimates and correlations from APIM analysis for
indistinguishable 1st, 2nd or 3rd picked friend dyads separately for males
and females
Variable

Male dyads (n = 167)

Female dyads (n = 58)

1

2

3

1

2

3

.12

.02

.08

.26

-.00

.12

2. Aggression T1 .02

.44***

.54***

.09

.69

.29

3. Aggression T2 .08

.02

.15

-.29

-.02

.09

1. Exposure to
violent games

Note. Actor effects (a1, a2, a3) are above the diagonal, Partner effects
(p1, p2, p3) are below the diagonal, and correlations (c1, c2, c3) are on
the diagonal.
*** p < .001.

88

Violent Games and Aggression in Friendship Dyads

1.04. There was a significant actor effect of T1 aggression on T2 aggression,
β = .33, p < .05. There were significant correlations between dyad members
for aggression at T1, r = .69, p < .05, and exposure to violent games r =
.38, p < .01. However, the actor and partner effects of violent gaming on
aggression remained nonsignificant. Thus, the inclusion of non-gamers did
not alter the results for male or female best friend dyads.

Discussion
This longitudinal study examined whether the social context in which video
games are played influences the association between exposure to violent
games and aggressive behavior in middle adolescence. Dyadic analyses were
conducted to investigate peer influence in best friend dyads. Exposure to
violent games at T1 increased the aggressive behavior of best friends at T2
(partner effect) in male dyads, but not in female dyads. Thus, there was support for a peer influence effect of playing violent games on aggression for
adolescent males.
Results did not indicate that the effect of violent gaming on friends’ aggression was moderated by dyads playing games either together or apart.
Thus, there was no difference in partner effects between friends who played
video games together and friends who played games separate from one another. We did not find that exposure to violent games increased adolescents’
own aggressive behavior 12 months later (actor effect), contrary to our expectations based on the General Aggression Model. This result seems in line
with the meta-analysis by Ferguson (2015), who argued that the deleterious
influence of violent video games is minimal when looking at multivariate
controlled effects. However, we did find a partner effect of violent gaming
on aggression. These findings emphasize the importance of social influences
from friends for the association between violent gaming and aggression.
Adolescent males’ exposure to violent video games predicted changes in
aggressive behavior of their best friend 12 months later. We argue that this
partner effect occurred because violent games increased deviancy training
between friends. Research on deviancy training has associated peer interactions about antisocial behavior with an increase in antisocial behavior in adolescence (Dishion et al., 1997). Through social reinforcement of discussing
and displaying positive affective behavior towards violent behavior in a
video game, peers may promote each other’s aggressive behavior. Regard-
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less of adolescents’ own exposure to violent video games, friends’ exposure
to violence in games could promote deviancy training, which in turn increases their own aggressive behavior.
The fact that a partner effect was found while a direct actor effect did
not occur, raises interesting questions. We predicted an actor effect based
on the GAM, which posits that repeated exposure to violent content creates
aggression-related knowledge structures in the long-term (Anderson et al.,
2010). One explanation for our findings is that the influence of peers is an
essential factor for causing long-term changes through violent gaming in
this age group. Adolescents may be relatively resistant to influences of media content by itself, an idea supported by the fact that aggression is very
stable over time (Breuer, Vogelgesang, Quandt, & Festl, 2015) and the relatively small effect size of violent media effects on behavior in longitudinal
studies (Anderson et al., 2010; Greitemeyer & Mugge, 2014). At the same
time, adolescents are particularly susceptible to peer influence effects
(Brown & Larson, 2009; Steinberg & Monahan, 2007). Since the approval
of peers is salient in adolescence, long-term changes in aggression might
occur only through moderation of the social context. We urge future research to replicate our findings, as well as test the influence of peers’ encouragement on the effects of playing violent video games using an experimental
research design.
The lack of support for an actor effect of exposure to violent games on
aggression is in contrast with two existing meta-analyses (Anderson et al.,
2010; Greitemeyer & Mugge, 2014). It is possible that our sample size was
not large enough to detect a significant actor effect. Due to the focus on reciprocal best friend dyads as the unit of analysis, the number of participants
in the current study was relatively low, particularly for females. Post-hoc
power analyses showed that around 86 female dyads would have been preferred in order to reach a power around 0.80. Thus, even considering the
several adjustment that were made to increase sample size by including
non-gamers or 2nd and 3rd pick best friends, the null findings for females
should be interpreted with caution.
Furthermore, the effect size has been reduced because we controlled for
stability effects of aggression, removing a large portion of shared variance
with the violent gaming predictor. The stability of aggressive behavior over
time has been argued to reduce the influence of media effects on the long-
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term (Breuer et al., 2015). In fact, when controlling for gender and initial
level of aggression, the average longitudinal effect size from violent gaming
on aggressive behavior dropped from r = .20 to r = 0.08 (Anderson et al.,
2010), which is similar to the effect size found in this study. However, it is
crucial to control for stability and eliminate variance due to selection effects
in longitudinal studies of violent game effects. It speaks to the strength of
the peer influence effect that violent gaming predicted friends’ aggression
one year later, even after controlling for own and partner’s aggression at T1.
Finally, we expected that the partner effect of exposure to violent games
on aggressive behavior would be strongest in friend dyads who play video
games together. This was based on the assumption that deviancy training
would primarily take place between friends who regard gaming as a social
activity. While all participants in the primary analyses played video games,
friends who never play games together were assumed to talk less about their
gaming experiences, reducing the amount of deviancy training. While results did not show a significant difference between males gaming together or
apart, there were some indications that the partner effect was stronger in
the gaming-together dyads. Cross-partner correlations between violent gaming and aggression at T2 were significant for gaming-together dyads, but not
gaming-apart dyads, and there was a marginally significant change when
comparing fit indices of the APIMs with constrained and unconstrained partner effect. Still, adolescent males showed increased aggression when their
best friend played violent video games, regardless of whether they played
together. We argue that exposure to violent games enhances deviancy training even in gaming-apart dyads, as peers who do not play together can still
discuss the violent content of video games they played. However, more research is needed to investigate the deviancy training mechanism. We particularly encourage observational research to test whether the number of
game-related antisocial interactions between peers is associated with increased aggression. Furthermore, instead of dichotomizing dyads as gaming
together or apart, future research could also investigate a linear association
between the amount of time spent playing violent games together and deviancy training.
In summary, these results show that the social context plays an important role in violent gaming effects. A peer influence effect was found even
when controlling for stability effects of aggression and adolescents’ own vi-
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olent gaming. We stress that the absence of an actor effect does not mean
that individual effects of video game violence are negligible. Even if effects
sizes are small, the prevalence of violent media makes it important to understand exactly when and how exposure influences youth. Several variables
are known to moderate the association between exposure to violent video
games and aggression, such as gender (Shibuya, Sakamoto, Ihori, &
Yukawa, 2008), family environment (Fikkers, Piotrowski, Weeda, Vossen, &
Valkenburg, 2013), or identifying with a media character (Krahé, 2014).
This study emphasized that social context is an important addition to the list
of potential moderators. Understanding these moderators is crucial for parents and policy makers alike in order to decide how to treat violent media
for youth.
Strengths and Limitations
Strong points of this study include the longitudinal design and the fact that
the stability effect of aggression was controlled for. In addition, because aggression was measured with peer nominations instead of self-report questionnaires, we removed possible single-source measurement bias. The fact
that these peer nominations were about real world behavior (pushing, shoving, and hitting others) adds to the external validity of the study as well.
There were several limitations. The sample consisted of reciprocal best
friends, but the adolescents in these dyads may have differed from classmates who did not meet the inclusion criteria. For instance, the participants
may have been better adjusted than their peers without a reciprocal friend
in the classroom. This may have dampened the results, since deviancy training (Brechwald & Prinstein, 2011) and detrimental media effects (Krahé,
2014) have been shown to be stronger for at-risk youth. Furthermore, posthoc analyses indicated that a peer influence effect of violent gaming on aggression for males was only present in reciprocal best friend dyads. When
dyads with second and third ranked friends were included in the sample, the
partner effect was not statistically significant. Thus, peer influence of violent
gaming on aggression may only occur among close friends. Perhaps best
friends spent more time together, allowing for more opportunities for deviancy training. In addition, similarity between friends’ violent gaming might
play an important role as only best friends reported similar levels of exposure to violent games. The shared exposure to similar levels of violent con-
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tent, together with ample opportunities to talk about them, may be a driving
force behind deviancy training. Future research should investigate other social contexts in addition to best friends, such as siblings, parent-child dyads,
or peer groups. It will be particularly interesting to move beyond the dyadic
level and investigate the impact of peer group norms on violent gaming and
aggressive behavior using social network analyses.
There were relatively few female participants in the final sample, and
the number of female dyads in which both members played games was small
in particular. This is unsurprising, as surveys of nationally representative
samples have shown that teen gamers are predominantly male (Lenhart et
al., 2015) and males report more social motivations for picking up games
(Lucas & Sherry, 2004; Olson, Kutner, & Warner, 2008). Yet the smaller
sample calls for caution when interpreting results for females. Gender moderated the partner effect of exposure to violent gaming on aggression one
year later, which justifies running analyses separate by gender. While a partner effect of violent gaming on aggression was not found for females, there
is no theoretical reason to assume that females are immune from peer influence effects of violent media. Rather, gender differences may have occurred
due to attributes of this specific study. For instance, aggressive characters in
video games are often male (Smith et al., 2003) and boys might identify
more easily with them, enhancing the learning effect (Konijn, Bijvank, &
Bushman, 2007). In addition, we measured physically aggressive behavior,
which is more prevalent for boys than girls (Lansford et al., 2012). Physical
aggressive behavior was used since content analyses consider it to be the
most prevalent form of aggression in video games (Smith et al., 2003) and
it is likely the type of aggression most frequently modeled and rewarded
(Anderson et al., 2010), as well as the most accessible target behavior for
positive affect and encouragement from peers. Still, the unsupported actor
effect of violent gaming on aggression and the absence of effects in female
dyads may be due to our focus on physical aggression. Future research
should examine peer influences of violent media on other forms of aggressive behavior, as well as aggressive cognitions, affect and arousal. Furthermore, while the longitudinal approach is a strength of the study, it could
also have created a bias in the data as we did not control for adolescents
who stopped playing games throughout the year. Post-hoc examination of
the data indicated that there was little discontinuity of gaming behavior in
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males, but some females stopped gaming over the course of the study (1.9%
and 29.8%, respectively). This presents an alternative explanation for the
lack of support for the hypotheses in female dyads.
Another limitation was the way exposure to violent content in video
games was measured. Participants indicated the genres they played, and
each genre received a violence score that was multiplied by participants’
weekly playing time. Raters can reliably determine violent content per genre
(Busching et al., 2015). However, we measured overall gaming frequency
per week, which is less refined than the frequency per genre. Future studies
should measure the frequency of each genre separately. In addition, we did
not control for other possible effects of social context, such as the mode of
play. A growing number of studies find that competitive gaming, compared
to playing games alone or cooperatively, increases aggression. The effect of
competition may influence aggressive behavior even more than the actual
level of violent content in a game (Ewoldsen et al., 2012; Greitemeyer,
Traut-Mattausch, & Osswald, 2012) and playing competitive game genres
has been associated with aggression, regardless of the amount of violent
content in those genres (Adachi & Willoughby, 2016). Our measure of exposure to violent games might correlate with the amount of competitive play
of adolescents, since violent game genres are often more competitive than
non-violent genres. Research that separates the effects of violent content
and competitiveness in a game is an important next step. Furthermore, deviancy training might also enhance the influence of other forms of violent
media and future research should look at the influence of positive affect of
peers towards violence on television or in musical lyrics. Finally, it would be
interesting to see if peers could also influence the association between exposure to prosocial content in games and prosocial behavior (Greitemeyer
& Mugge, 2014).

Conclusion
This study showed that the social context influences the effect of violent
video games on aggressive behavior. Adolescents’ exposure to violence in
video games positively predicted the aggressive behavior of their best friend
one year later. This (partner) effect was only found in male friendships,
even when friends did not actually play video games with one another. We
argue that violent games enhance deviancy training between peers, which
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increases their aggressive behavior. At the same time, no support was found
for a direct (actor) effect of violent gaming on aggression. This is in contrast
with several meta-analyses that have demonstrated longitudinal effects of
violent games on aggression, albeit small (Anderson et al., 2010; Ferguson,
2015; Greitemeyer & Mugge, 2014). The small sample size and controlled
analysis might be responsible for the absence of a significant actor effect in
the current study. Yet even hard to detect, small effects can still be of major
practical significance when accumulated over time, and the prevalence of
violent media urges us to better understand its impact on youths’ well-being.
We emphasize that peers play an important role in enhancing the effects of
exposure to violent games, in particular for adolescents, and that the social
context in which games are played is an important avenue for future research.
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Abstract
Adolescents play video games as a social leisure activity, yet it is unclear
whether peer influences play a role in spreading exposure to violent video
games (VVE) and aggression. It has been suggested that adolescents’ aggression increases due to their friend’s exposure to violent video games. This
study tests this suggestion by using longitudinal social network analyses to
investigate selection and socialization of aggression due to VVE.
796 adolescents from 34 different classrooms were followed from grade 7th
to grade 8th (Mage = 12.60 years, 51% male). Exposure to violent video
games, physical aggression, and within-classroom friendships were assessed
at both time points. Data was analyzed by means of stochastic actor-based
modeling in RSIENA in order to estimate the effects of VVE and aggressive
behavior on changes in friendships (selection), and the effects of friendships
on changes in participants’ VVE and aggressive behavior (socialization).
Results showed homotypic selection effects, that is, adolescents became
friends with peers who were similar in aggression and similar in violent
video game exposure. Furthermore, there was a homotypic socialization effect, as friends became more similar in aggression over time. Friends did not
become more similar in VVE over time. Violent games played by friends did
not increases adolescents’ own aggressive behavior. This suggests that concerns about peer influences on violent video games are unwarranted. Future
studies on socialization processes of VVE should focus on influences from
closest friends and investigate behavior during actual play.
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Video games are a prevalent pastime of youth, with 90% of US teens
playing video games on a computer, game console, or phone (M. Anderson
& Jiang, 2018). Due to its potential impact on problem behavior and public
health, many studies have focused on the association between violent content in games and aggression. Several meta-analyses have shown a small but
significant association between violent video game exposure (VVE) and aggression (C. A. Anderson et al., 2010; Ferguson, 2015; Greitemeyer &
Mugge, 2014; Mathur & VanderWeele, 2019; Prescott, Sargent, & Hull,
2018). However, most existing research has focused on the effect of VVE on
players’ own aggressive behavior. Given that youth use games predominantly as a social leisure activity together with others (Lenhart, Smith, Anderson, Duggan, & Perrin, 2015), it is important to also examine possible socialization effects.
The influence of violent video games on aggression is commonly explained by the General Aggression Model (C. A. Anderson & Bushman,
2002). A recent revision of this model highlights the role of the social environment in solidifying the effects of violent media exposure (C. A. Anderson
& Bushman, 2018) and the idea that the social environment can influence
VVE effects is gaining increasing attention from researchers (Delhove &
Greitemeyer, 2019; Greitemeyer, 2018, 2019; Verheijen, Burk, Stoltz, van
den Berg, & Cillessen, 2018). In line with this, the current study investigated
the co-evolution of exposure to violent games and aggressive behavior in
adolescent peer groups using a longitudinal social network approach.
Violent Games and the Social Network
During adolescence, adult supervision wanes and the frequency and salience of peer interactions increase (Smetana, Robinson, & Rote, 2015). This
growing importance of peers may impact both aggression and gaming behavior. Research consistently has shown that adolescents are remarkably similar to their friends in behaviors and attitudes, which can be explained by
two distinct processes: selection and socialization (Brechwald & Prinstein,
2011). Selection refers to the tendency for adolescents to initiate and maintain friendships with peers who are similar to themselves in behaviors, characteristics, and attitudes (Byrne, 1971). Socialization refers to the inclination for adolescents to adopt the behaviors of friends, resulting in increased
similarity in behaviors over time.
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It is well-documented that adolescent friends are similar in aggressive
behavior (Dishion, Spracklen, Andrews, & Patterson, 1996; Dishion &
Tipsord, 2011; Jung, Busching, & Krahé, 2019). Children and adolescents
who have aggressive friends become more antisocial over time themselves,
indicating a socialization effect. Adolescents also tend to choose friends with
similar levels of aggression as themselves, although support for this selection effect is more limited (Jose, Hipp, Butts, Wang, & Lakon, 2016; Sijtsema et al., 2010; Veenstra, Dijkstra, Steglich, & Van Zalk, 2013). Likewise,
selection and socialization effects could play a role in adolescents’ gaming
behavior. Youth play video games to spend time with peers and, as such,
gaming has been linked to friendship formation (De Grove, 2014; Eklund &
Roman, 2017; Kowert, Domahidi, Festl, & Quandt, 2014; Lenhart et al.,
2015). Socialization has been shown for other media activities, such as the
frequency of watching television (Friemel, 2012) and musical taste (Steglich, Snijders, & West, 2006), and the peer group may influence gaming
preference and behavior in the same way. Indeed, in one study adolescent
males’ gaming frequency was affected by the amount of time peers spent
playing video games (Amialchuk & Kotalik, 2016). However, not all studies
confirm selection or socialization effects for gaming frequency (Eklund &
Roman, 2019). or genre preferences (Lee, 2015). It is important to further
investigate peers’ influence on video games, particularly for violent games,
as it may explain increases in both VVE and aggression in youth.
Adolescents who play violent games may select and maintain friendships
with peers who also play violent games. At the same time, having friends
who play violent games may increase adolescents’ own VVE over time, due
to socialization processes. It is even possible that friends’ VVE may influence
adolescents’ own aggression regardless of whether they play violent games
themselves, as adolescents positively reinforce violence in games through
discussion, attention, laughter, and encouragement (Dishion et al., 1996).
Indeed, in a previous study friends’ VVE predicted adolescent males physical
aggression one year later (Verheijen et al., 2018). This study, however, was
limited because it only considered influence between reciprocal best friends.
There is evidence that aggression from VVE is not limited to best-friend dyads but spreads across the friend network (Greitemeyer, 2018, 2019). However, the studies that documented this effect used egocentric network data,
relying on participants’ self-reported perceptions of their friends’ character-
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istics. As a result, these studies were unable to disentangle selection and
socialization effects. To address these limitations, social network analyses
that include all dyadic relationships of the broader peer group are required.
The current study
The present study investigated selection and socialization in adolescent
friendship networks from a social network perspective. Specifically, we examined how aggression and violent video game exposure predicted adolescents’ friendship formation (selection) and how friendships predicted
changes in aggression and VVE (socialization) over a 12-month period. To
our knowledge, this study is the first to use social network analyses to separate peer selection and socialization effects of VVE on aggression.
There were several hypotheses. First, we expected homotypic (i.e., for
the same variable) and heterotypic (i.e., across different variables) friendship selection for aggression and VVE. That is, we hypothesized that adolescents form friendships with peers who are similar to themselves in aggressive behavior (H1a) and VVE (H1b; homotypic selection; Byrne, 1971). We
also expected that aggressive adolescents will form friendships with peers
who play violent video games (H2a), and that adolescents who play violent
video games will initiate friendships with aggressive peers (H2b; heterotypic
selection). Second, we expected homotypic and heterotypic socialization of
aggression and VVE. Specifically, we hypothesized that friends’ aggressive
behavior will predict changes in adolescents’ own aggressive behavior (H3a;
Dishion et al., 1996) and that friends’ VVE will predict changes in adolescents’ VVE (H3b; homotypic socialization; Amialchuk & Kotalik, 2016). Furthermore, we expected heterotypic socialization effects, where friends’ VVE
predicted changes in adolescents’ aggressive behavior one year later (H4;
Greitemeyer, 2018, 2019; Verheijen et al., 2018). Sex differences were explored.

Methods
Procedure
This study was derived from the Kandinsky Longitudinal Study, in which
data is collected annually from secondary school students in 7th to 10th grade
using computerized surveys during regular class hours. The current study
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used measurements from 2014 to 2018, which included data from two separate schools in the Netherlands. More details about the KLS project procedure can be found in previous studies (van den Berg, Burk, & Cillessen, 2019;
Verheijen et al., 2018).
Participants
Participants were assessed at two time points. At the first measurement
(T1), adolescents were in 7th grade, the first year of secondary education in
the Netherlands. The second measurement (T2) took place 12 months later,
with participants in 8th grade. A total of 1042 adolescents in 7th grade, distributed over 38 classrooms, participated in this study at T1. To ensure longitudinally stable networks, classes with fewer than 18 students present in
the same classrooms at both T1 to T2 were excluded (i.e., 60% stability in
the average classroom of 30 students). Four longitudinal classrooms were
too unstable and removed from further analyses, excluding 103 students.
Furthermore, of the remaining 939 students attending the 34 classrooms,
143 changed classroom membership from T1 to T2 and were excluded4. The
final sample consisted of 796 students from 34 classrooms of two separate
schools5 (51% male, Mage = 12.60, SD = 0.41).
Measures
Friendships. Sociometric assessments were used to identify friendship at
both waves. Participants saw a roster with the names of all classmates on a

⁴There were no differences between excluded students and the final sample on any study
variables, including gender, χ² (1), = 0.78, p = .376; T1 aggression, χ² (3), = 5.58, p = .134;
T2 aggression, χ² (3), = 6.76, p = .080; T1 VVE, χ² (3), = 4.24, p = .236; or T2 VVE, χ² (3),
= 2.20, p = .532.
⁵Chi-square analyses indicated that levels of aggression differed between schools at T1, χ²(3)
= 12.37, p = .006, but not at T2, χ²(3) = 1.09, p = .779. Cell-wise tests of the association at
T1 indicated that nonaggressive students were overrepresented in one school, and students
with low levels of aggression were overrepresented in the other school. The chi-square statistic
was not statistically significant for VVE at either T1 or T2, suggesting students in the two school
did not differ in VVE. Given the small differences, schools were estimated together. Analyses
separate by school can be obtained from the author upon request.
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computer screen and were asked to select their friends, in order of closeness.
Unlimited nominations were allowed. These nominations were used to create adjacency matrices for each classroom, consisting of whether a friendship tie was absent (0) or present (1) between all pairs of students at each
wave.
Aggressive behavior. Aggressive behavior was measured using peer
nominations for physical aggression from the entire classroom. Adolescents
were asked to select “which person in your class kicks, pushes, or hits others?” using unlimited nominations. The number of nominations received
from classmates was counted for each participant and divided by number of
nominators in the class to calculate proportion scores. The network analyses
require categorical dependent variables, so classroom proportion scores
were transformed into four categories: nonaggressive (0 nominations received); low (.01-.10); moderate (.11-.20); and high aggression (>.20).
These categories have been successfully used in previous social network research (Dijkstra & Berger, 2018).
Violent video game exposure. VVE was computed by combining adolescents’ self-reported gaming frequency with the gaming genres played. Participants selected the genres of video games they played in the past 12
months. Four coders with gaming experience rated each genre on the
amount of violent content it typically contains on a 5-point scale. For each
participant, the average rating of violence across all selected genres was
multiplied by the number of hours they played games per week. This procedure has been used in earlier studies (Verheijen et al., 2018) and is a recommended best practice for violent game research (Busching et al., 2015).
As with aggressive behavior, the continuous score was categorized. Adolescents who did not play games at all, or who only played genres that were
free of violent content, were grouped together in a separate category: no
VVE. Three other categories were created based on the 33rd and 66th percentile cut-off score of VVE per wave.
Analytic strategy
The primary analysis consisted of a stochastic actor-oriented model of network-behavioral dynamics (SAOM; Snijders, van de Bunt, & Steglich, 2010)
These models are able to simultaneously estimate the effects of VVE and aggressive behavior on changes in friendships (selection), and the effects of
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friendships on changes in participants’ VVE and aggressive behavior (socialization) while accounting for nonindependence due to endogenous network
structures (e.g., reciprocity and transitive network closure). Parameter estimates were aggregated across the 34 classroom networks using multiplegroup SAOM. An additional SAOM was performed to explore sex differences
in the hypothesized selection and socialization effects. The SAOMs were
performed with the RSiena package version 1.2-17 (Ripley, Snijders, Boda,
Vörös, & Preciado, 2019) in the R statistical program (R Development Core
Team, 2008). Additional information on the SAOM estimation and specification procedure can be found in Appendix 5A.

Results
Descriptive and preliminary analyses
Table 1 presents the descriptive statistics for the friendship networks, aggressive behavior, and violent video game exposure at T1 and T2. Chisquare independence tests indicated sex differences in aggression and VVE
at both assessments (all ps < .001), with males showing higher levels of
aggression and VVE. Aggression and VVE were positively associated at both
assessments, χ²(9) = 58.20, p < .001 at T1 and χ²(9) = 125.63, p < .001
at T2, but these associations disappeared when examining concurrent associations separately for males and females.
Selection effects
Results from the SAOM examining changes in friendships, aggressive behavior, and VVE are presented in Table 2. Predictors of changes in friendship
ties are presented under Friendship dynamics. All six parameters describing
structural network effects were statistically significant. These indicate that
friendship ties tended to be selective, reciprocated, embedded within triadic
hierarchies, and that adolescents who received or sent a high number of
friendship nominations at T1 also received or sent more friendship nominations at T2. The three parameters estimating sex differences in friendship
ties indicated a strong tendency for participants to select friends of the same
sex, but males and females did not differ in the number of incoming or outgoing friendship ties.

104

Violent Games and Aggression in the Social Network

Table 1 | Descriptive Statistics of Friendship Networks, Aggressive
Behavior, and Violent Video Game Exposure

Friendship networks
Number of friendship ties
Average # nominated friends
Reciprocal friendship ties
Transitivity index
Jaccard index
Aggressive behavior
Nonaggressive
Low aggression
Moderate aggression
High aggression
Missing
Increasers (%)
Decreasers (%)
Moran’s I
VVE
No VVE
Low VVE
Moderate VVE
High VVE
Missing
Increasers (%)
Decreasers (%)
Moran’s I

Time 1

Time 2

3646
4.49
47%
.61

3343
4.12
50%
.62
.46

478
186
74
58
0

499
172
65
60
0
131 (16%)
161 (20%)

.25

.37
5

153
198
197
197
51

197
189
185
188
37
141 (20%)
197 (28%)

.31

.36

Note. n = 796. The transitivity index indicates that roughly 60% of the
friendship ties involved transitive network closure (i.e., my friends
become friends). The Jaccard index indicates moderate stability in
friendship ties over time in the classroom. Moran’s I autocorrelation
statistic indicates a moderate degree of similarity between friends for
both aggressive behavior and VVE at both assessments.
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There were two significant effects of aggression on friendship dynamics.
Participants tended to nominate friends with similar levels of aggression
(H1a) and were less likely to select friends with higher levels of aggression.
Aggressive participants were not more likely to select friends who played
violent video games (H2a). With regard to VVE and friendship dynamics,
participants nominated friends with similar levels of VVE (H1b). Own VVE
was not associated with the selection of aggressive friends (H2b). Thus,
there was evidence for homotypic selection for both aggression and VVE, but
no heterotypic selection effects.
Changes in aggression and VVE
Predictors of changes in aggressive behavior are presented in Table 2 under
Aggression dynamics. The significant linear tendency parameter indicated
that most participants had low aggression scores. A significant effect of participant sex indicated that males were more likely than females to change
their aggressive behavior. Contrary to expectations, adolescents’ own VVE
did not predict changes in own aggression over time (Est. = 0.21, p = .101).
Regarding the socialization effects, participants were more likely to increase
in aggression if they had aggressive friends (H3a), but friends’ VVE was not
related to increases in own aggression (H4).
Predictors of changes in violent video game exposure are presented under VVE dynamics. The linear and quadratic tendency parameters indicated
that participants had low VVE scores and that changes in VVE are self-correcting (i.e., less likely to become extreme over time; Ripley et al., 2019).
Males were more likely than females to change their VVE. However, participants with friends who played violent video games were not more likely to
increase their own VVE (H3b). Thus, there was evidence for homotypic socialization of aggression, but not for VVE. There were no heterotypic socialization effects.
Sex differences in friendship, aggression and VVE dynamics
An additional SAOM was estimated to explore sex differences in the homotypic and heterotypic selection and socialization effects. These additional
parameters were not explicitly estimated, but fixed to zero and their contribution to the estimated model was examined with efficiency score tests.
There was no significant joint score test, χ²(10) = 9.19, p = .515, nor any
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Table 2 | Unstandardized Parameter Estimates and Standard Errors Assessing
Dynamics of Friendship, Aggression, and Violent Video Game Exposure
Parameter
Friendship dynamics
Outdegree
Reciprocity
Transitive triplets
Transitive
reciprocated triplets
Indegree popularity
Outdegree activity
Own sex
Others’ sex
Same sex
Own aggression
Others’ aggression
Own x others’
aggression
Own VVE
Others’ VVE
Own x others’ VVE
Own aggression x
others’ VVE
Own VVE x others’
aggression
Aggression dynamics
Linear tendency
Quadratic tendency
Sex
Own VVE
Friends’ aggression
Friends’ VVE
VVE dynamics
Linear tendency
Quadratic tendency
Sex
Aggression
Friends’ VVE
Friends’ aggression

Estimate

SE

p-value

-1.585
1.588
0.499

.091
.070
.020

< .001
< .001
< .001

-0.313

.025

< .001

-0.114
-0.060
-0.013
-0.109
0.543
-0.007
-0.109

.012
.006
.073
.072
.062
.035
.032

< .001
< .001
.859
.130
< .001
.842
< .001

H1a

0.210

.036

< .001

H1b

0.020
0.003
0.065

.031
.030
.027

.519
.920
.014

H2a

-0.040

.034

.239

H2b

-0.063

.036

.080

5

H3a
H4

H3b

-0.799
-0.046
-1.638
0.210
0.634
-0.538

.117
.073
.496
.128
.233
.359

< .001
.529
< .001
.101
.007
.134

-0.222
-0.182
-1.483
-0.211
-0.209
0.415

.067
.061
.326
.134
.219
.265

< .001
.003
< .001
.115
.340
.117

Note. This model adhered to the convergence criteria recommended for SAOMs,
with a maximum convergence ratio of .13, and all parameter estimates having
convergence t-ratios of less than .10.
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individual score tests (p-values ranged between .115 to .753). Thus, sex did
not moderate either homotypic or heterotypic selection related to aggression and VVE. Males and females also did not differ in their susceptibility to
homotypic or heterotypic peer socialization related to aggression or violent
video game exposure.
any individual score tests (p-values ranged between .115 to .753). Thus,
sex did not moderate either homotypic or heterotypic selection related to
aggression and VVE. Males and females also did not differ in their susceptibility to homotypic or heterotypic peer socialization related to aggression
or violent video game exposure.

Discussion
Violent video games have been shown to predict aggression, but mechanisms of social influence that underlie this association remain unclear. The
aim of the present study was to clarify this association by using a social network perspective to disentangle two social processes (selection and socialization) related to adolescents’ VVE and aggression.
Three main conclusions can be drawn from the results. First, similarity
in friends’ aggressive behavior may be explained by both selection and socialization effects (Dishion & Tipsord, 2011; Jung et al., 2019). That is, adolescents initiated friendships with peers who had similar levels of aggression, and friends became more similar in aggression over time. Second, similarity in friends’ VVE was better explained by selection than socialization.
Adolescents who played violent games were more likely to choose friends
who also played violent games, but adolescents did not adopt the violent
game behavior of their friends. Third, VVE (of adolescents or their friends)
was not associated with aggressive behavior of adolescents. Together, the
results indicate homotypic selection and socialization of physical aggression
and homotypic selection of VVE, but no heterotypic selection or socialization
between aggressive behavior and VVE.
The results confirmed that adolescents sought out and remained friends
with classmates who showed the same level of VVE as themselves. This suggests that video game preferences are used for the formation and maintenance of friendships, which is in line with the idea of video games as a social
bonding activity (De Grove, 2014; Eklund & Roman, 2017; Kowert et al.,
2014; Lenhart et al., 2015). However, the present study did not support the
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hypothesis that violent video game play of friends influences adolescents’
own aggression (H4). This contrast with earlier studies (Greitemeyer, 2018,
2019; Verheijen et al., 2018) and may be due to differences in study designs.
The present study investigated the influence of the entire network of friends
in the classroom, but previous work emphasized the influence of a single,
reciprocal best friend (Verheijen et al., 2018). Perhaps the effect of violent
video games on aggression does not spread through the entire network, but
may be driven by the behavior of only very close reciprocal friends. Additionally, earlier studies did not disentangle the selection and socialization
effects of violent games and aggression, and may therefore have overestimated the effect of socialization. The present study shows that friends’ VVE
was not associated with adolescents’ aggression when accounting for selection and socialization of aggression.
Limitations and future research
It is important to note that we did not find an effect of adolescents’ own
exposure to violent games on aggressive behavior. While the effect of VVE
was in the right direction, it did not reach statistical significance, in contrast
to expectations based on the General Aggression Model (C. A. Anderson &
Bushman, 2018) and several meta-analyses (C. A. Anderson et al., 2010;
Ferguson, 2015; Greitemeyer & Mugge, 2014; Mathur & VanderWeele,
2019; Prescott et al., 2018). However, it is known that effect sizes of violent
games on aggression are smallest in longitudinal studies that control for initial level of aggression (C. A. Anderson et al., 2010; Greitemeyer & Mugge,
2014); some say negligible (Ferguson, 2015). The absence in the current
study could be the result of controlling for the stability effects of (friends’)
aggression and VVE, removing a large portion of shared variance. Furthermore, analyses required us to categorize aggression scores, which lowers the
statistical power to detect an association. Thus, future work is needed to
replicate our results, particularly in a more heterogeneous sample. Participants were relatively well-adjusted because only students and classrooms
that remained stable over time were included in the analyses. In the Dutch
school system, especially students experiencing social difficulties are more
likely to change classes. Thus, more problematic students and classrooms
where aggression is more normative were less likely to be included. This is
a problem, as factors such as aggressive personality and family violence
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have been associated with both VVE and aggression (Halbrook, O’Donnell,
& Msetfi, 2019), and violent media becomes particularly influential when
combined with other risk factors (Gentile & Bushman, 2012).
Furthermore, although we only found a selection effect for VVE, future
studies should examine socialization effects of violent games on aggression
during actual play using observational methods. There may be vast differences in how peers play violent games, such as online or offline. It is possible
that imitation, social learning, and deviancy training occur only while
friends sit down to play games together. Finally, while this study investigated aggression, video games can also have positive effects such as increased
prosocial behavior (Coyne et al., 2018). Future research should also test
whether such positive effects of video games can spread across a social network.

Conclusion
For adolescents, playing video games is a social activity. Therefore, this
study investigated the role of the peer context in the effects of violent media
exposure on aggression, using social network analyses to separate peer selection and socialization effects. Results showed that adolescents became
friends with peers who were similar in aggression and violent video game
exposure. Furthermore, friends became more similar in aggression over
time. However, violent games played by friends did not increase adolescents’ own aggressive behavior. Concerns about the influence of violent
video games through the peer group seem unwarranted.

110

Violent Games and Aggression in the Social Network

Appendix 5A
SAOM estimation procedure
The stochastic actor-oriented models are performed with the RSiena package (version 1.2-17; Ripley, Snijders, Boda, Vörös, & Preciado, 2019) in the
R statistical program (R Development Core Team, 2008). The results of the
34 classroom networks were aggregated using the multi-group analysis,
which assumes all parameter estimates are the same across networks, except
for rate function parameters. Maximum likelihood was used to estimate the
SAOMs instead of the default (Method of Moments) estimator because of
initial evidence suggesting that the likelihood estimator is more efficient
than the moment estimator, especially in situations such as this study, in
which complex models are estimated from networks of small size (Snijders,
Koskinen, & Schweinberger, 2010).
The SAOMs are estimated in three steps. First, the algorithm is initially
tuned with the multiplication factor of the number of Metropolis–Hastings
steps to ensure that the autocorrelations between simulated networks are
between the recommended .1 and .4 (Ripley et al., 2019). A multiplication
factor of 20 (the default is 5) led to autocorrelations that ranged between
.107 and .288 in this sample. In the second step, a SAOM with all specified
parameters (see below) is estimated with five subphases in phase 2 and
5000 iterations in phase 3. In the final step, an additional SAOM is simulated in which sex differences in ten parameter estimates are explored. This
is accomplished with efficient score tests (Rao, 1948) that fix the additional
parameters to zero and test whether the inclusion of these parameters
jointly or individually contribute to the specified model. So, unlike the parameters in the second step, the parameters included in the third step are not
explicitly estimated.
Main SAOM specification
Network dynamics are estimated with four endogenous network parameters
(outdegree, reciprocity, transitive triplets, and transitive reciprocated triplets);
two degree-related parameters (indegree popularity and outdegree activity);
and three parameters (ego, alter, and the interaction between ego and alter)
for each individual attribute (i.e., VVE, aggressive behavior, and sex). The
ego parameters describe associations between attribute values and the num-
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ber of outgoing friendship ties. The alter parameters describe associations
between attribute values and the number of incoming friendship ties. The
interaction between the ego and alter parameters describe the tendency for
friendship ties to be observed between participants who are similar on each
attribute (i.e., homotypic selection). Two interaction terms were also estimated to assess heterotypic selection. VVE ego by aggression alter examined
whether participants who played violent video games were more likely to
select aggressive friends; aggression ego by VVE alter examined whether aggressive participants were more likely to select friends who played violent
video games.
Behavioral dynamics are estimated for VVE and for aggressive behavior.
For each dependent measure, dynamics are estimated with linear and quadratic behavioral tendency parameters, two parameters estimating whether
changes in behavior differ as a function of individual attributes (e.g., effect
from sex), and two parameters estimating whether changes in individual
behaviors are predicted by friends’ behaviors. The parameters estimating
the effects of friends’ behaviors test homotypic peer socialization (e.g.,
friends’ VVE predict changes in individual’s VVE) and heterotypic peer socialization (e.g., friends’ VVE predict changes in individual’s aggression).
Sex differences SAOM specification
An additional SAOM is performed to explore potential sex differences in relevant parameter estimates. Four 3-way interaction effects involving network
dynamics were (fixed to zero and) tested. These interactions investigated
whether sex further moderated homotypic selection based on VVE and aggression (own sex x own VVE ego x others’ VVE and own sex x own aggression
x others’ aggression, respectively) and heterotypic friendship selection (own
sex x own VVE x others’ aggression and own sex x own aggression x others’
VVE). Furthermore, three interaction effects involving the dynamics for VVE
and aggression were also (fixed to zero and) tested. The three interactions
involving VVE dynamics examined whether sex moderated the effect of aggression on VVE (sex x aggression), and whether gender moderated homotypic and heterotypic socialization related to VVE (sex x friends’ VVE and sex
x friends’ aggression). Three interactions involving aggression dynamics also
tested whether gender moderated the main effect of VVE on aggression (sex
x VVE), homotypic and heterotypic socialization related to aggression (sex x
friends’ aggression and sex x friends’ VVE).
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Abstract
Video games are sometimes stigmatized as isolating, and online games have
been related to a smaller offline social circle and increased loneliness. However, gaming together with others could also be a valuable social activity, as
research indicates that multiplayer gaming promotes the development and
maintenance of relationships. The current study therefore investigates
whether adolescents’ gaming behavior predicts their developmental trajectories of loneliness. A three-year longitudinal study was conducted among
694 adolescents from grade 7th to 10th. Loneliness was measured each
year, and gaming behavior at T1. Participants were grouped as either nongamers, solitary gamers, or social gamers, based on the number of hours and
the way in which they play video games. Growth Mixture Modelling was
used for analyses. Four trajectories of loneliness were identified, labelled as
“stable low”, “stable moderate”, “increasing”, and “decreasing”. Multinomial
logistic regressions indicated that the number of hours that adolescents’
played video games did not predict loneliness trajectories, but the social
context in which games were played did. Playing video games together with
others predicted membership on the stable low and stable moderate trajectory. Thus, social gamers were least lonely, both concurrently and over time.
However, compared to non-gamers, solitary gamers showed increasing
loneliness over time. These results emphasize that research of video game
effects on social adjustment should take the social context in which games
are played into account.
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During adolescence, many changes happen on physiological, cognitive
and social levels. Adolescence is also the period when video game use peaks
(Ream, Elliot, & Dunlap, 2013), with around 72% of teens regularly engaging in this leisure activity (Lenhart, Smith, Anderson, Duggan, & Perrin,
2015). On the one hand, parents may worry about the time youth spent engaged with video games, particularly regarding developmental consequences in the social domain. Accordingly, some studies warn that youths’
video game use can lead to more difficulty making friends (Twenge & Campbell, 2018). On the other hand, youth themselves indicate that gaming is
primarily a social leisure activity for them (Ito & Bittanti, 2010; Lenhart et
al., 2015) and researchers have argued that gaming with others can also
carry social benefits (Granic, Lobel, & Engels, 2014). Therefore, the current
study investigates the consequences of gaming on the social functioning of
adolescents. Specifically, we employ a longitudinal design to predict developmental trajectories of loneliness from gaming behavior.
Loneliness in Adolescence
Loneliness is a psychologically painful and distressing state, which occurs
when a person’s social relationships do not meet their needs for social connection (Perlman & Peplau, 1981). Although occasional feelings of loneliness are considered normative across development, chronic loneliness can
have a myriad of negative consequences for physical and mental health
(Hawkley & Cacioppo, 2010). Feelings of loneliness are particularly prevalent during adolescence, when youths are establishing their own identity
(Qualter et al., 2015). New expectations for autonomy and individuation
change the social environment, leading to more opportunities for physical
and social isolation at a time when sensitivity to acceptance and rejection by
peers increases (Laursen & Hartl, 2013)
Research has established that not all adolescents follow the same agerelated course of loneliness. Instead, several distinct developmental trajectories have been recognized, grouping youth into subclasses of loneliness
(van Dulmen & Goossens, 2013). Distinguishing these trajectories of loneliness is important to help adolescents that may be at risk for poor psychosocial adjustment. Research has found that adolescents who display increasing
or chronic loneliness over time also show higher levels of depression (Ladd
& Ettekal, 2013; Qualter et al., 2013; Schinka, van Dulmen, Mata, Bossarte,
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& Swahn, 2013), social skills deficits, aggression, and suicidal ideation
(Schinka et al., 2013), and poorer self-reported health (Harris, Qualter, &
Robinson, 2013; Qualter et al., 2013).
Identifying which adolescents are at risk for increasing or chronic loneliness is important for prevention and intervention purposes. A number of
individual factors already have been identified as predictors of loneliness,
such as ethnicity, income, social skills, depressive symptoms, childhood aggression, self-esteem, perceived stress, and traits of extraversion, agreeableness and emotional stability (Schinka et al., 2013; Vanhalst, Goossens,
Luyckx, Scholte, & Engels, 2013). The current study adds to this literature
by investigating one of adolescents’ most prevalent leisure activities, namely
video games, as a behavioral predictor for loneliness trajectories.
Loneliness and Video Games
Adolescents nowadays spent increasingly more time engaged with electronic
screen media, and concerns have been raised about the consequences
(American Academy of Pediatrics, 2016). A common explanation that links
video games to lower wellbeing is the time displacement theory. It states that
video games supplant time that would otherwise be spent in more meaningful activities (Gentile, Berch, Choo, Khoo, & Walsh, 2017; Hofferth, 2010).
Accordingly, each “dose” of screen time can increase loneliness, as it displaces time that could have been spent connecting with others. In line with
this idea, surveys on general media use often paint a worrisome picture of
screen use (Twenge & Campbell, 2018). This argument has been posited for
online video games in particular. Time spent playing online games not only
displaces more meaningful activities, but online friendship ties would also
displace more valuable face-to-face relationships [19]. In support of this,
studies have associated online gaming with lower quality of interpersonal
relationships and increased feelings of loneliness (Kowert, Domahidi, Festl,
& Quandt, 2014; Shen & Williams, 2011).
The negative findings between gaming and connectedness do not, however, correspond with adolescents’ self-reported experiences with video
games. Teens seem to regard gaming as a social activity, and indicate that
video games are used as an excuse to meet up and hang out with peers (Ito
& Bittanti, 2010). Surveys find that 52% of all teens spend time playing
video games with friends, and a majority reports that games help them feel
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more connected (Lenhart et al., 2015). Furthermore, recent research emphasizes that video games can also support social adjustment. Contrasting
earlier findings, playing games online with others has also been associated
with lower loneliness (Sundberg, 2018; Visser, Antheunis, & Schouten,
2013), especially when playing with familiar others (Martončik & Lokša,
2016). Multiplayer and online video games are shown to help recruit new
friends and strengthen existing friendships (Domahidi, Festl, & Quandt,
2014; Molyneux, Vasudevan, & Gil de Zúñiga, 2015; Snodgrass, Lacy, Francois Dengah, & Fagan, 2011; Trepte, Reinecke, & Juechems, 2012). In
offline settings, enjoying video games as a hobby can help to form and
strengthen friendships with peers with similar interests (Eklund & Roman,
2017), and co-playing games with family members has been associated with
higher family satisfaction and closeness (Coyne, Padilla-Walker, Stockdale,
& Day, 2011; Wang, Taylor, & Sun, 2018). Thus, there are numerous indications that video games can also have a positive impact on social adjustment.
Current Study
The idea that gaming effects can be dichotomized as either ‘good’ or ‘bad’
has often been criticized (Gentile, 2011; Granic et al., 2014). Similarly, the
literature reviewed here does not support a uniform effect of gaming on
loneliness. Even within the same study, video games have shown both positive and negative associations with loneliness (Kaye, Kowert, & Quinn,
2017; Verheijen, Burk, Stoltz, Van den Berg, & Cillessen, 2020). When
played together with others, video games may reduce loneliness by providing a platform to connect over. Playing games alone, however, could increase loneliness by taking away time from other social activities. This study
investigated these two possibilities in adolescents using a three-year longitudinal design.
The goal of this study was to investigate whether adolescents’ loneliness
over time can be predicted from the way they played video games. Specifically, we examined whether loneliness differed between adolescents who
played video games by themselves, who played games with others, and who
did not play at all. This was done by identifying developmental trajectories
of loneliness in a person-centered variable approach. Previous gaming research has restricted loneliness as a single growth factor or mean estimate
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across the whole sample, but researchers emphasize the existence of distinct
trajectories of loneliness across adolescence (van Dulmen & Goossens,
2013). Since particularly the increasing and chronic high loneliness trajectories are associated with physical and psychological health issues (Qualter
et al., 2013), it is important to examine the influence of games on distinct
trajectory classes.
We hypothesized that adolescents who play video games alone will have
a higher chance of showing a chronic high or increasing loneliness trajectory
than non-gamers. In contrast, adolescents who play video games together
with others would show consistent low or decreasing loneliness over time.
Further, we hypothesized an interaction effect, where the effect of the social
context of gaming will be more pronounced when adolescents spend more
hours gaming. Hypotheses were tested with a three-step growth mixture
modeling approach.

Method
Participants
Data was obtained from the Kandinsky Longitudinal Study (KLS), a research
project that investigates social and emotional problems in Dutch youth in
Grades 7th through 10th (van den Berg, Burk, & Cillessen, 2019). The current
study used data from three waves, collected in November in 2014 (T1),
2015 (T2) and 2016 (T3). At T1, 1086 adolescents from 41 classrooms of
one high school in the Netherlands were invited to participate in the study.
Absenteeism, lack of consent, and unfinished questionnaires removed 49
cases from the study. Participants were excluded if they did not have at least
two waves of loneliness data, or if they missed loneliness data at T1. The
final sample consisted of 633 adolescents (51.7% female, T1 Mage = 13.71,
SDage = .98).
Procedure
The KLS project started in 2010 at the request from a secondary school to
gain insight in the socio-emotional well-being of their students. The school
distributed information about the study among the parents beforehand, including a parental consent form to exclude their child from participation.
Adolescents provided assent at the start of the survey. A computerized sur-

120

Video Game Use and Loneliness

vey was administered at school in a classroom using laptops. Plenary verbal
instructions were provided by the researchers at the start of the assessment
session. Participants sat at private desks and talking was prohibited. The
survey took 45-60 minutes to complete. This procedure was approved by the
Institutional Review Board of the Faculty of Social Sciences of Radboud University.
Measures
Loneliness. Loneliness was measured with the peer-related loneliness
subscale of the Loneliness and Aloneness Scale for Children and Adolescents
(Marcoen, Goossens, & Caes, 1987). Adolescents rated 12 statements on a
4-point scale (1 = never, 2 = seldom, 3 = sometimes, 4 = often).
Cronbach’s α at T1-T3 ranged between .88. and .90.
Gaming hours and context. The number of hours that adolescents
played video games was measured using two questions “During the week,
how many hours do you spend playing video games per day?” and “During
the weekend, how many hours do you spend playing video games per day?”
Answers ranged from 0 (I never play video games) to 5 (More than 4 hours
per day). To calculate the average hours of playing games per day, the answer to the week question was multiplied by five, the answer to the weekend
question was multiplied by two, and the sum of these two scores was divided by seven.
When participants indicated to never play video games, no further questions about gaming behavior were asked. Participants who did play video
games received the follow-up question “When you play video games, in
what way do you usually play?” There were four answer categories, namely
1 (Alone), 2 (Together with strangers online), 3 (Together with acquaintances
online) and 4 (Together with acquaintances offline, e.g. on the couch).
Strangers were defined as “people whom you have never met in real life
(you only know them through the internet)” and acquaintances as “friends
or family”. Based off these questions, three dichotomous dummy variables
were created. These three variables grouped the sample into non-gamers (0
= plays video games; 1 = never plays video games); participants who play
games alone (0 = non-gamer or plays games together, 1 = plays games
alone); and participants who play games together (0 = non-gamer or plays
games alone, 1 = plays games together with others).
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An interaction variable was created by effect coding the gaming social
context (-1 = alone, 1 = together with others) and multiplying this with
average gaming hours per day. Non-gamers automatically scored a 0 on this
variable.

Results
Preliminary Analyses
Descriptives and intercorrelations of study variables are shown in Table 1.
Mean levels of loneliness were relatively low (Ms between 1.39-1.30, SDs
between .40-.46), and correlations indicate females show higher loneliness
across all three waves (all p < .05). Females also show less gaming hours
per day (rpb = -.65, p < .001) and are less likely to play games with others
(φ = -.62, p < .001). Furthermore, being social gamer correlated with more
gaming hours, (rpb =.61, p < .001). An independent samples t-test indicated that social gamers play significantly more hours per day (M = 2.22, SD
= 1.01, n = 289) than solitary gamers (M = 1.58, SD = 0.83, n = 151),
t(438) = 6.72, p < .001).
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Developmental Trajectories of Loneliness
Latent Growth Curve Modeling was used to examine mean level changes in
loneliness. Significant intercept and slope variances were found for loneliness (Di = .16, p < .001; Ds = .04, p < .01), suggesting that adolescents
followed different trajectories of loneliness that may form identifiable
clusters. This justified an examination of interindividual differences in
loneliness over time using Growth Mixture Modeling (GMM). GMM was
then used to identify and test predictors of membership for discrete classes
of loneliness. Missing values were estimated using full information maximum likelihood estimation. All analyses were conducted in Mplus 7.2
(Muthén & Muthén, 2014).
We compared fit indices of unconditional models with two to six classes
to determine the optimal number of latent classes that underlie the loneliness data (see Table 2). Inspection of the plotted log-likelihood indicated
that the increase in log-likelihood flattened out when moving from four to
five classes. Similarly, the consistent decline of the adjusted Bayesian information criteria (BIC) flattened when moving from 4 to 5 classes. Entropy
was highest for the two-class model, and the Lo-Mendell-Rubin tests of
model fit indicated either the 2-class or the 4-class model as superior. In
previous studies, the number of longitudinal loneliness classes across adolescence was two (Harris et al., 2013), four (Qualter et al., 2013), or five
(Ladd & Ettekal, 2013; Schinka et al., 2013; Vanhalst et al., 2013). Combining these statistical and empirical considerations, we decided that the fourclass solution best fitted our data.
The four classes of loneliness are presented in Figure 1. Based on their
intercept and slope, the trajectories were named “stable low” (n = 505,
79.8% of the sample; intercept = 1.24; slope = -0.04), “stable moderate” (n
= 72, 11.4% of the sample; intercept = 1.68; slope = 0.18), “decreasing” (n
= 41, 6.5% of the sample; intercept = 2.57; slope = -0.58), and “increasing”
(n = 15, 2.4% of the sample; intercept = 1.75; slope = 0.88).
Predicting Class Membership
Third, we tested the predictors of loneliness class membership using a GMM
three-step method (Asparouhov & Muthén, 2014). This method uses multinomial logistic regression to test whether gaming behavior predicts membership on a loneliness trajectory, while correcting for the estimated pos-
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terior class membership probabilities. Since loneliness class is a discrete outcome variable, effects are always interpreted by contrasting two trajectories
of loneliness with each other. The dummy coded social context variable, the
average number of hours spent gaming, and the interaction between social
context and gaming hours were included in all analyses. Sex was included
as a covariate. Results are displayed in Table 3.

Table 2 | Global fit statistics for loneliness growth mixture modeling.
Class

k

LL

Adjusted
BIC

Entropy

LRT p-value

2

11

-682.092

1400.216

0.929

0.0009

3

14

-608.856

1263.570

0.910

0.4723

3a

12

-608.883

1257.073

0.910

0.4108

4

17

-561.968

1179.621

0.899

0.0115

5

20

-538.585

1142.682

0.883

0.5341

6

23

-517.200

1109.737

0.869

0.3544

k = number of parameters, LL – Log-Likelihood, BIC = Bayesian information criteria, LRT = Lo–Mendell–Rubin test. Lower values of BIC indicate
a more parsimonious model; Entropy values closer to 1 index greater precision. Lower LRT p-value indicates a better fit to the data. aNon-significant variance slope was fixed to zero to help converging issues.

Sex was a significant predictor of loneliness. Compared to the stable low
loneliness class, there were more females in the stable moderate trajectory,
B = 1.57, p < 0.001. Compared to the stable moderate loneliness class,
there were fewer females in the decreasing loneliness class, B = -1.66, p <
0.01.
The number of hours that adolescents played games did not predict their
loneliness trajectory and neither did the interaction between gaming hours
and social context (all p > .05). This suggest that the amount of gaming
hours does not predict loneliness. When looking at the social context, however, several differences were found. Compared to those in the stable low
loneliness trajectory, adolescents who played games together with others
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were less likely to be on a decreasing loneliness trajectory. This difference
was found both when comparing social gamers to non-gamers, B = -1.88, p
< 0.05, and social gamers to solitary gamers, B = -2.35, p < .05. Similar
results were found when using the stable moderate loneliness trajectory as
the reference group. Adolescents who played games together with others
were less likely to be on a decreasing loneliness trajectory than non-gamers
(B = -1.94, p < 0.05) and solitary gamers (B = -3.33, p < .05). Lastly, nongamers were less likely than solitary gamers to be on the increasing loneliness trajectory (B = -3.59, p < 0.05).

Figure 1. Four-class solution for loneliness.

Taken together, the results indicated that social gamers were more stable in
loneliness: they were less likely to have a decreasing loneliness trajectory.
Adolescents who played games alone were more likely to be on the increasing trajectory, at least compared to non-gamers.

Discussion
Time spent playing video games is often presumed to have a negative impact
on the connectedness of adolescents. Video games, however, can and are
often played together with others. This means that they may not necessarily
displace but rather become a social activity, with positive consequences for
social adjustment. The current study investigated this by examining the re-
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lationship between adolescents’ loneliness trajectories and the social context
in which video games are played.
Across the three years in this sample of adolescents, loneliness was generally low, but four distinct trajectories emerged: Stable low, stable moderate, increasing, and decreasing loneliness. When comparing the social context of gaming with loneliness trajectories, our expectations were partially
confirmed. Adolescents who typically played games together with others
were more likely to be in either the stable low or stable moderate loneliness
group, and less likely to be in the decreasing loneliness class. Furthermore,
students who typically played games alone were more likely to show increasing loneliness, compared to adolescents who did not play games at all.
Taken together, these results do not suggest that games qua games are related to loneliness in adolescence, but that social play - together with others
– predicts trajectories of low or moderate stable loneliness. Furthermore,
while social players reported the lowest feelings of loneliness, video games
are not beneficial in each and every case. In fact, non-gamers were more
likely to decrease their loneliness over time, and solitary gamers actually
showed increasing levels of loneliness. Overall, games are not a necessary
component of healthy social development, but they can enhance it when
played socially.
The amount of time that adolescents spent playing video games was not
a significant predictor of loneliness. As such, there was little support for the
time-displacement theory. As described above, non-gamers fared better
than solitary gamers but not social gamers. The non-significant interaction
effect also shows that gaming hours did not moderate the predictions from
solitary or social gaming contexts, indicating that there was no doseresponse effect of playing video games on loneliness. These results imply
that the number of hours that adolescents play video games does not matter
for loneliness, but the social context in which they usually play games does.
This is in line with previous studies that did not find a time displacement
effect of gaming on social activities (Hofferth, 2010) and loneliness (Verheijen et al., 2020). Although other displacement effects of gaming could
still occur, such as reduced physical activity or homework time (Gentile et
al., 2017), our results argue for caution when interpreting data that links
video game hours directly to social adjustment outcomes.
An unexpected finding in this study was that, contrary to our hypothesis,
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playing games together with others did not predict membership on the decreasing loneliness trajectory. This result may be due to the fact that adolescents on the decreasing loneliness trajectory had a relatively higher loneliness score at the beginning of the study (T1). Since social gamers already
showed the lowest loneliness at T1, they might have been less able to decrease their loneliness over time. Thus, it could still be true that social gaming decreases loneliness, but that this occurred before our first measurement
wave. To clarify this association, we need longitudinal data over a longer
time period, or intervention studies in which youth play social video games
while their loneliness is being monitored.
Strengths and Limitations
This study had several strengths. It included a large longitudinal sample and
used a well-established measure of loneliness. Furthermore, the social context of gaming is measured, looking beyond the impact of the number of
gaming hours. In addition, developmental trajectories of loneliness are analyzed using GMM, which allowed us to estimate between-person differences
in within-person change. Growth curve modeling has more statistical power
than comparable traditional methods and researchers emphasize the importance of differentiating subclasses to identify the groups at-risk for elevated loneliness (van Dulmen & Goossens, 2013). In the current study, it becomes clear that especially adolescents who play games alone are at a risk
for high loneliness across development.
This study also had some limitations. Our two-item measure of gaming
time may not have been the most sensitive. Thus, our conclusions about limited support for a time displacement effect should be interpreted with caution. Other measures of gaming time should be considered in future studies,
such as self-reports with finer gradations than simply hours per day or interviews with both parent and child (Gentile et al., 2017; Lobel, Granic, Stone,
& Engels, 2014). Another issue is that we were not able to distinguish online
and offline gaming in our analyses. There were two reasons for this. First,
group sizes became small when separating online and offline social gamers.
Second, exploration of the data suggested that when adolescents usually
play games in a social context, they do so both online and offline, so it was
not really possible for them to pick one option over the other. Still, it should
be noted that most existing research on loneliness has focused on online
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games (Kowert et al., 2014; Shen & Williams, 2011; Visser et al., 2013).
Future research should consider differences between online and offline play.
Finally, we did not consider pathological play. Adolescents who use video
games as a maladaptive coping mechanism may experience increasing or
chronic high levels of loneliness. In fact, Gaming Disorder is partly defined
by a dysfunction in social areas (Petry et al., 2014). Whether problematic
gamers show a different association between social context and loneliness
than typical gamers warrants further research.

Conclusion
It has become somewhat popular in both the media and the psychological
literature to argue for extreme positions, such as that games have no negative effects or that the effects are dire and universal. In response, there have
been calls for more nuanced research and interpretation (Gentile, 2011;
Granic et al., 2014). The present longitudinal study contributes to this. Individual trajectories of loneliness were identified rather than considering it as
a monolithic construct, and the social context of gaming was considered
rather than simply examining gaming as a unitary construct. We found that
the number of hours playing video games did not predict loneliness over
time, arguing against a strong time displacement effect. The way in which
video games are played did predict adolescents’ loneliness trajectory. Social
gamers were less lonely, concurrently and over time, while especially adolescents who play games alone are at a risk for high loneliness across development.
6
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The social environment, and especially the peer context, is heavily intertwined within the activity that is gaming. The aim of the current dissertation
was to increase understanding of both harmful and beneficial effects that
video games can have on youth. More specifically, I examined the relation
between adolescents’ video game play behavior and social behavior (e.g.,
aggression and prosocial behavior), well-being (e.g., adolescent adjustment
and feelings of loneliness), and peer relationships (e.g., friendship quality).
The fundamental idea behind all chapters is that video games are predominantly a social leisure activity. Adolescents talk and bond over games (De
Grove, 2014; Eklund & Roman, 2017), use video games as a reason to ‘hang
out’ (Ito & Bittanti, 2010), and create new social contacts through them
(Lenhart, Smith, Anderson, Duggan, & Perrin, 2015). Certain games spawn
entire communities that provide users with social capital and a sense of belonging (Molyneux, Vasudevan, & Gil de Zúñiga, 2015). Adolescents who
do not play video games themselves may still be affected by this medium.
Even non-gaming teens today are aware of the hype around dancing moves
like the ‘floss’ and ‘dab’, which were popularized by Fortnite (Kaufman,
2018). Thus, when trying to understand the impact of video games, researchers are not just investigating the direct effect of the time that adolescents sit behind a screen. Rather, we are trying to understand their culture.
Yet we still know relatively little about the way in which the social environment and video game effects interact. The current work addresses this, using a variety of analytical techniques to assess the influence of video games
at the level of the individual, the dyad, and the social network.
Collectively, the studies in this dissertation lead to three key conclusions. First, I posit that video games are a multifaceted construct, consisting
of many different dimensions that may each have a distinct relationship
with adolescent adjustment. This is important to consider, as it opposes the
simplified view that video games are only ‘bad’ for you. Chapters 1 and 2
emphasized that gaming behavior is complex and cannot be viewed as solely
harmful or beneficial, but rather that negative and positive effects co-exist.
Second, I argue that the social environment plays an important role for understanding the relation between violent video games and aggression.
Chapters 4 and 5 showed that adolescents become friends with classmates
who have similar preferences for violent gaming, and aggression can increase because of friends’ exposure to violent gaming. Third, I illustrate that
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social video game play promotes connectedness. Cooperative gaming and
friendly competition increase relationship quality between friends (Chapter
3) and adolescents who play games with others are less lonely than those
who play solitary or not at all (Chapter 6). In this general discussion, I reflect on the broader meaning of these results, consider strengths and limitations, give directions for future research, and discuss the theoretical and societal implications.

Multiple Facets of Video Games
If you were to imagine a teen playing a video game, what would it look like?
Do you picture someone sitting alone in a dark room, staring unblinking at
a screen full of violence? Do you see someone with headphones on, talking
loudly to their friends online as they work towards stopping evil and saving
the world? Or do you see someone swiping and tapping at cupcakes on their
phone, while waiting for the bus to arrive? Video game play behavior is so
incredibly diverse that any generalization of its effects on youth is difficult
to make. This message may not be easy to convey, especially when media
outlets are looking for easy-to-digest headlines, but the truth of the matter
is that results from gaming research are nuanced (some would say messy).
The current dissertation therefore focused on multiple facets of video game
play behavior, instead of treating games as a monolithic construct.
The importance of considering the multidimensionality of gaming effects has been argued before (Granic, Lobel, & Engels, 2014; Prot, McDonald, Anderson, & Gentile, 2012; Southwell & Doyle, 2004) and several
frameworks have already been presented to assist in understanding the heterogeneity of video game effects. Some models separate the characteristics
of the player from the game (Johnson, Wyeth, & Sweetser, 2013), others
emphasize the different features of the game itself (Gentile, 2011), and still
others highlight that gaming effects should be divided based on the research
fields where the finding emerged from (Ivory, 2013). In the current dissertation, however, the daunting task of researching the effects of video games
was approached by first acknowledging all separate aspects of interest.
Chapter 1 introduced the W5 Model of Video Game Play Behavior, a framework that helps identify important aspects by asking the age-old five W
questions: Who, When, What, Where, and Why.
The W5 Model is a conceptual framework, meant to inspire the design
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and interpretation of video game research by focusing on the multidimensionality of gaming. It is not a theoretical framework for predictive purposes, and does not provide exhaustive operationalizations for all types of
video game play behavior that exists. Rather, asking the five W questions
invites researchers to consider the complexity of gaming effects, identify different aspects of gaming and compare them with one another. As explained
in Chapter 1, video game scholars are encouraged to go through each of the
five aspects when evaluating their research questions and results. The W5
Model informed all studies in this dissertation in such a way. This is particularly evident in Chapter 2, where we assessed five aspects of video game
play behavior that are directly tied to each of the five W questions.
Chapter 2 investigated the multidimensionality of video game effects using a normative sample of adolescents. Hierarchical regression analyses
showed that the social context of gaming (Where), type of game (What),
and motivation for playing (Why) were all significantly associated with adolescent adjustment. However, frequency (When) was not significantly associated with any outcome variable. This has important implications for the
field: only examining the effect of frequency of video game play can lead to
missing or misinterpreting findings. In order to move away from the idea of
a uniform effect of video games on well-being, studies have to investigate
more than simply the time spent playing games. Gaming is more than just
frequency; what happens during play is more important (and interesting) to
investigate.
Furthermore, the results showed that there are both positive and negative associations between gaming and adjustment. For instance, associations
with both high and low self-esteem were found, depending on whether adolescents played for ‘Fun’ or ‘Catharsis’ reasons respectively. This indicates
that categorizing the effects of playing video game as either beneficial or
harmful is untenable, and presenting games as either ‘good’ or ‘bad’ for
youth is a false dichotomy.
However, several limitations should also be addressed here. Chapter 2
used a cross-sectional design and it is therefore not possible to make predictions over time or determine the direction of cause and effect. The bidirectionality between video game play behavior and (mal)adjustment requires
further examination. Instead of portraying video games as a predictor variable that varies among adolescents, certain gaming patterns can be both
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cause and consequence of personal experiences. For instance, loneliness can
lead to pathological gaming, but lonely adolescents may also engage in
more pathological gaming as a way to escape negative thoughts and feelings
(Lemmens, Valkenburg, & Peter, 2011). The bidirectionality of gaming effects is particularly important in clinical studies, where video games should
be considered as both a cause and symptom of psychosocial difficulties.
It should also be noted that the approach in Chapter 2 was exploratory,
and results are meant to inform instead of confirm. This is not necessarily a
limitation, as an exploratory approach fits with the goal of the W5 Model to
inform and inspire future research. Case in point are the findings on loneliness, which drove the research question on associations between loneliness
and the social context of gaming answered in Chapter 6. Together, Chapters
1 and 2 argue and show that gaming is indeed a multifaceted leisure activity
firmly rooted in the social domain.

Violent Games, Aggression, and the Social Environment
Whether violent video games can lead to aggression is among the most popular questions in the field. Research on violent games has existed for decades, and multiple meta-analyses find a small but significant relationship
between violent video game exposure (VVE) and aggression (Anderson et
al., 2010; Ferguson, 2015; Greitemeyer & Mugge, 2014; Mathur & VanderWeele, 2019; Prescott, Sargent, & Hull, 2018). However, existing research
has rarely considered influences from the social network. This is surprising,
as it has been well-established that people’s aggression is influenced by their
social network (Jung, Busching, & Krahé, 2019). Furthermore, the response
of the social environment has been argued to play an important role for solidifying violent gaming effects (Anderson & Bushman, 2018). Therefore,
Chapters 4 and 5 investigated the role of peers in the relation between violent games and aggression. Specifically, we tested not just whether adolescents’ exposure to violent games increases their own aggression, but also
whether their friend’s exposure to violent video games increases aggression
of adolescents 12 months later.
In Chapter 4, dyadic processes between VVE and physical aggression in
adolescent friend pairs were investigated using actor-partner interdependence models (Kenny, Kashy, & Cook, 2006). Support was found for a peer
influence effect of playing violent games on aggression for adolescent males.
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However, there was no main effect of violent video games on aggression.
Thus, while adolescents’ own exposure to violent games did not matter, the
gaming behavior of their best friend did increase aggression. These results
indicate foremost that the influence of peers is an essential factor for causing
long-term changes through violent gaming in adolescence. Additional investigation of this phenomenon was presented in Chapter 5. In this study,
the approach was broadened by investigating not just the influence of the
best-friend dyad but of the entire peer group (i.e., all classmates). Social
network analyses allowed us to test separately for selection and socialization effects, which previous studies have been unable to do (Snijders, van
de Bunt, & Steglich, 2010). The evidence was strongest for a selection effect: adolescents became friends with peers who were similar in aggression
and similar in VVE. Friends also became more similar in aggression over
time (socialization), but there was no peer influence effect of exposure to
violent video games. Furthermore, similarly to Chapter 4, no main effect of
violent video games on aggression was found. The main conclusion that can
be drawn when considering the studies of Chapters 4 and 5 together is that
friends are similar on aggression and violent gaming behavior, and peer influences of violent games occurred in very close friendships. Exposure to violent video games of the reciprocal best friend’s increased aggressive behavior in adolescents. Thus, the violent gaming behavior of the best friend
should be taken into account by researchers, as well as parents who may
worry about their child’s aggression.
In addition to the significant influence between friends, one interesting
finding in both studies is the absence of a main effect of adolescent’s own
VVE on their own aggressive behavior. Given that the debate on violent
video games oftentimes leads to confusion or exaggerated statements in the
media, I consider it prudent to discuss the implications of my own research
findings here.
The absence of a relationship between individual’s VVE and aggression
contrasts with most meta-analyses (Anderson et al., 2010; Greitemeyer &
Mugge, 2014; Mathur & VanderWeele, 2019; Prescott et al., 2018). It does
seem in line with research by Ferguson, who has argued that the effect size
of violent video games on aggression is too small to have any real-world
impact (Ferguson, 2015). However, although the hypothesized effects in
our studies did not reach statistical significance, they were consistently pos-
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itive and similar in magnitude as the effect sizes in previous meta-analyses
(e.g., Anderson et al., 2010). As emphasized by the American Statistical Association, “Scientific conclusions and business or policy decisions should not
be based only on whether a p-value passes a specific threshold” (Wasserstein, 2016, p.131). The results from our studies and the meta-analyses together imply that the impact of violent video games on aggression might
have been detectable in a larger sample, but the magnitude of the effect
would still remain small. This characterizes the core issue in the debate
about violent video games: It is no longer about the existence of an effect,
but about (the importance of) the size of this effect. I disagree with the view
that VVE is not a risk factor for aggression simply because of its small effect
size (e.g., Ferguson & Wang, 2019). Even small effects can lead to social
consequences when a large population is exposed to the risk factor and the
effects accumulate over time (Rosenthal, 1986). Furthermore, the overall
small proportion of variance explained may distract from the fact that certain moderators may enhance the effect drastically. For instance, players
may differ individually in their susceptibility to media effects (Valkenburg &
Peter, 2013). Specific game mechanics may also increase the influence of
the violent content, such as in-game rewards (Carnagey & Anderson, 2005)
or identifiable main characters (Williams, 2010). The impact of these moderators should be stressed; their influence on aggression is not simply additive but multiplicative (Gentile & Bushman, 2012).
Together, these considerations call for continued caution regarding violent video game effects. But what should society do about violent video
games? First, scientists need to identify moderators that increase the effect
of VVE on aggression. When we understand why some youths or adults are
more susceptible to the influence of media violence, precautions for those
particularly at-risk can be taken more easily. As shown in this dissertation,
the gaming behavior of the closest friend may be one such risk factor.
Second, policy makers should make sure that the public is aware of the potential impact of playing violent video games. Violent games can lead to aggression, but should not be held responsible for lethal violence or school
shootings (American Psychological Association, 2015). Furthermore, one
solution is already in place, namely the age restrictions for violent video
games. The Pan European Game Information (PEGI) and Entertainment
Software Rating Board (ESRB) specify the maturity of content of all video
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games. Just as we do not condone youth watching pornography or gory
movies, the rating system of video games should be adhered to more strictly
by parents and youth workers.

Social Play and Connectedness
Video games can have both harmful and beneficial effects. In order to get
away from the idea that research should only focus on ‘bad’ effects of video
games (i.e., aggression), this dissertation also included studies on the potential positive impact of video games. Chapters 3 and 6 investigated how playing together with other people may be advantageous for adolescents.
In Chapter 3, it was tested whether playing games cooperatively can
have a positive impact on friendship quality between adolescents. Studies
have shown that cooperative gaming promotes social connectedness and
prosocial behavior (Ewoldsen et al., 2012; Greitemeyer & Cox, 2013). This
effect is usually explained through the theory of Bounded Generalized Reciprocity (BGR; Yamagishi, Jin, & Kiyonari, 1999). BGR posits that playing a
video game cooperatively leads to more expectations of reciprocal positive
behavior, which increases positive behavior afterwards (Velez, 2015). We
investigated this mechanism in a field experiment in which adolescents’ behavior during a cooperative or competitive gaming session was rated. The
results were mixed. It was found that positive and prosocial behavior displayed during a gaming interaction increased friendship quality afterwards.
On the other hand, playing either cooperatively or competitively did not
change prosocial behavior after the gaming session. Furthermore, cooperative gaming did not change friendship quality and competitive gaming actually decreased it, but this effect was moderated by the behavior displayed
during the gaming interaction. We concluded that positive interactions during gaming can promote friendship. This effect was found to be strongest in
the competitive condition, indicating that ‘friendly competition’ may be particularly helpful for improving dyadic relationships.
There were some limitations to be addressed in future research. The participants in our field experiment were friendship dyads, but the BGR highlights changes in the relation between unacquainted peers. Thus, future
studies should directly test whether the effects of cooperative gaming are
stronger when playing with a stranger (Peng & Hsieh, 2012; Waddell &
Peng, 2014). Furthermore, the gaming session in this study lasted for 15
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minutes. It would be interesting to see what happens if either competitive
or cooperative gaming occurs with the same person for longer sessions, regularly over a longer time frame. More studies using a longitudinal design are
needed to understand the lasting impact of cooperative games.
Our results suggest that future studies on competitive and cooperative
gaming should look at actual interactions using observational designs, instead of simply manipulating cooperation or competition. Recording and
rating the (non-)verbal behavior of players during a gaming session can help
with this, but another interesting approach is evaluating the behavior that
people display ‘in-game’. Do people actively sabotage each other, share resources, or simply ignore each other’s characters? How people act within the
game may differ from (or have a distinct impact on) their behavior in the
‘real world’. Clever game design may even steer the in-game behavior. For
instance, research suggest that prosocial behavior may be enhanced if players have access to more cooperative communication mechanics in the game
(Vaddi, Toups, Dolgov, Wehbe, & Nacke, 2016), or the ability to customize
their own avatar (Dolgov, Graves, Nearents, Schwark, & Brooks Volkman,
2014). These effects seem promising, and we recommend more ethnographic research where the dynamics between behaviors in and out of a
game are studied.
Despite the limitations, Chapter 3 has some important implications.
Foremost, the results emphasize that the actual interaction between friends
is more impactful than their mode of play. This informs the design of ‘serious’ or applied games that aim to improve social connectedness through
video games. Simply forcing individuals to work together is unlikely to promote connectedness, as we observed most negative interactions in the cooperative gaming condition. While positive behavior naturally emerged
when adolescents played a cooperative video game together (in line with
the BGR), so did negative and dominant behavior. Therefore, in order to
improve friendship quality, a video game that allows people to compete
while still encouraging positive interactions seems ideal.
Chapter 3 focused on the benefits of playing games with a close friend.
But what happens if there is nobody available to play games with? Video
games are sometimes stigmatized as the domain of isolated loners. There is
little empirical support for this stereotype (Kowert, Festl, & Quandt, 2014),
but it does spark the question whether video gaming hinders adolescents in
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making connections to one another. On the other hand, if gaming is such a
prevalent and social leisure activity (as argued throughout this entire dissertation), one can expect it to predict less feelings of loneliness in adolescents.
After all, multiplayer games are an activity for peers to participate in together and conversations about gaming allow peers to bond over shared interests. This positive perspective on social gaming effects was investigated
in Chapter 6. A large sample of adolescents was followed over a 3-year
period. Their self-reported video gaming behavior was assessed at the beginning of the study, while loneliness was measured every 12 months. We took
a person-centered variable approach, and identified developmental trajectories of loneliness using growth mixture modeling to discern adolescents
who are at risk for poor psychosocial adjustment (van Dulmen & Goossens,
2013). The results showed that most adolescents play video games primarily
together with others. Furthermore, those who typically played games together with others were more likely to follow the most desirable trajectories
of loneliness over time, starting and remaining a low score across adolescence. However, adolescents who typically played games alone were more
likely to show increasing loneliness, compared to adolescents who did not
play games at all. These results illustrate the double-edged impact of video
games once more. Playing games together seems beneficial, but adolescents
who primarily play solitary are vulnerable to increasing loneliness. No effects were found of the time spent playing video games and loneliness. This
argues against the idea that video games lead to adverse consequences due
to the displacement of time, in line with the results from Chapter 2.
These findings should be considered in light of some limitations. We did
not identify a loneliness trajectory that was consistently high, preventing us
from drawing conclusions regarding the relations between video games and
adolescents with chronic high loneliness (who are most vulnerable to poor
psychosocial functioning; Vanhalst, Goossens, Luyckx, Scholte, & Engels,
2013). Furthermore, our measure of social gaming behavior did not distinguish how and with whom adolescents played video games socially. Future
research should investigate whether loneliness is affected differently when
adolescents play video games in the same room, or only over the internet.
Similarly, whether adolescents play video games with acquaintances or
strangers is important to consider. Some studies have indicated that playing
with known friends decreases loneliness in particular (Martončik & Lokša,
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2016), but more research on this is needed.
Together, Chapters 3 and 6 illustrate the possible positive effects of
video games in the social domain. Playing games together with others can
be beneficial, but it is also important to consider how people play together.
Competitiveness and negative interactions during play may be harmful for
an existing relationship. However, playing together with others in general
predicted the consistent absence of loneliness across adolescence. Furthermore, playing games all by yourself may be worse than not playing games
at all. These chapters show the potential benefits of social play and can inform game designers that want to have a positive impact on the social development of youth. Still, there is much work left for future research. This is
especially true since games are constantly evolving, and the multitude of
ways in which people can play together keeps expanding.

Considerations and Future Directions
The separate chapters demonstrated multiple links between the social domain and the video game play behavior of adolescents. What conclusions
can be drawn when this research is considered together? Certain strengths
and limitations transcend the individual chapters, which are discussed below. Furthermore, suggestions for future research are identified.
Online versus offline gaming
The studies in this dissertation focus on playing games with others, but did
not distinguish strongly between playing games offline (where others are
present in the room) and playing games online (over the internet). The
physical presence of other people may change the influence that video
games have on youth. Interesting questions for future research remain, such
as ‘can deviancy training take place online?’ and ‘does interaction in a cooperative game change if people are not present in the same room?’. Currently, most existing research on social gaming behavior focuses on online
video game play, especially the effects of MMORPGs (e.g., Smyth, 2007;
Steinkuehler & Williams, 2006). Some researchers worry that online games
displace offline social connections and interactions (Cummings, Butler, &
Kraut, 2002; Lo, Wang, & Fang, 2005). Others emphasize possibilities for
promoting relationships and building social capital (Domahidi, Breuer,
Kowert, Festl, & Quandt, 2018; Trepte, Reinecke, & Juechems, 2012). How-
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ever, few studies so far have directly tested the differences and similarities
between online and offline social play.
Investigating this is difficult, as many adolescents show a mix of online
and offline play (Lenhart et al., 2015). However, it is increasingly important
that the differences and similarities between online and offline contact are
understood. As technology advances, the lines between the offline and online world will become blurred. Video games can provide a virtual environment that brings people together (Williams, 2006; Steinkuehler &Williams,
2006), and modern games like VRChat already allow people to enter chat
rooms in virtual reality with digital avatars that mimic their non-verbal behavior (VRChat Inc., 2017). As future generations will spend more and more
time socializing in a purely ‘digital playground’, research on how players
interact with and perceive each other in online environments will become
imperative for understanding youth development.
Research sample
All studies in this dissertation focused on adolescents. Adolescence is a
unique time in development, during which the peer group becomes more
influential on individual behaviors (Bukowski, Laursen, & Rubin, 2018).
The relationship between peers and (gaming) behavior may therefore be
particularly salient in this developmental stage. It is important to study gaming behavior and its social effects in adolescence, because it is such an important part of their (social) lives.
Yet while the peer group is the primary focus here, it is not the only social context in which youth play video games. Adolescent also co-play with
siblings or parents, and this may increase their affection and connectedness
towards one another too (Coyne, Jensen, Smith, & Erickson, 2016; Coyne,
Padilla-Walker, Stockdale, & Day, 2011). Research on digital play within the
family is scarce but increasingly relevant, as the people who grew up playing
video games are becoming parents themselves.
Another fascinating question is whether the findings for adolescents’
gaming behavior can be generalized to other age groups and developmental
periods. Younger children game less than adolescents (Ream, Elliot, & Dunlap, 2013), but some of the results, such as those regarding friendship formation, may be the same. Currently adults do not spend as much time gaming
as youth, but this may change when the current generation of adolescence

142

General Discussion

reach adulthood. In the future, games may play an increasingly important
role in the lives of aging adults, especially as a means to prevent loneliness
and social isolation. The examination of the role of video games at other
stages of development is a fascinating area for further research.
The participants in the studies of this dissertation were relatively similar
in terms of their demographic characteristics. Four studies were part of the
Kandinsky Longitudinal Study. This data was gathered in schools with students from families with middle-to-high socioeconomic status. Gender was
well-represented in the sample (see below), but the sample was relatively
homogeneous in terms of SES and ethnic background. Just as for age, it is a
fascinating question to consider whether the findings would generalize to
other socioeconomic or ethnic backgrounds.
A related issue is that our samples were normative samples of typically
developing adolescents. When we explored the data for indications of
pathological gaming, it appeared that in the entire sample, very few participants showed pathological or addictive gaming behavior. This is in line
with the low prevalence of Dutch youth at-risk for problematic gaming,
which is estimated at around 4% of adolescents (van Rooij, Dalinghaus, &
Eijnden, 2019). Thus, findings from this dissertation may not be applicable
to youth with problematic gaming patterns. Studying pathological gaming
among youth would require another approach – pathological gamers are
most likely not or no longer typically functioning adolescents in typical high
schools.
Sex differences
One finding which returns in every chapter of this dissertation are the sex
differences in video games. Males were found to play video games more frequently than females in each study. Chapter 2 also showed that males play
genres that are considered more social. This emphasizes that social gaming
studies should always consider the sex of the participants. This is most obvious in studies on violent video game effects. For instance, Chapters 4 and 5
found that boys were (on average) more often exposed to violent games and
also more physically aggressive than girls. Thus, sex is an important moderator and the effect size between VVE and aggression might be misleading if
sex is not considered. Future gaming studies looking at constructs other
than aggression should also consider sex differences. From research on non-
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digital play behavior, it is known that boys tend to play in larger groups than
girls and engage in more aggressive, competitive, and physical play than
girls (Howe & Leach, 2018). Thus, it is possible that gaming is more integrated in boys’ play culture and has become an important part of boys’ socialization. The findings in this dissertation emphasize the importance of considering sex differences in future research. In the meantime, gaming is becoming more prevalent in females (Lopez-Fernandez, Williams, Griffiths, &
Kuss, 2019), making it especially interesting to further study gaming behavior among adolescent girls.
Analytical techniques
An important strength of this dissertation is that it uses multiple statistical
approaches to look at three different levels of analyses, namely the individual, dyad, and group. First, individual (self-reported) scores were tested
concurrently and longitudinally as developmental trajectories (Chapters 2
and 6). Dyadic processes were examined using multilevel modelling and
actor-partner interdependence models (Chapters 3 and 5). A social network
perspective was used to look at selection and peer influence of violent games
in the entire classroom (Chapter 5). By employing these diverse analytical
strategies, I was able to draw several conclusions regarding underlying
mechanisms of effect that would otherwise remain unknown. For instance,
we were able to separate adolescents’ own violent game exposure from their
friends’, and disentangle the peer selection and socialization effects of exposure to violent video games. This would have been impossible to do
without the sociometric data combined with the network modeling approach. Similarly, future studies on social video game effects should carefully consider statistical techniques specifically aimed at the level of the individual, dyad, or group.
Applied perspective
Throughout this dissertation, the importance of the peer context when
studying video games is repeatedly emphasized. Yet what concrete implications do the research findings have? Theoretical knowledge is valuable, but
particularly so if it can inform practical implementation. Scholars emphasize
the use of video games to improve well-being (Granic et al., 2014; Halbrook,
O’Donnell, & Msetfi, 2019), and certain lessons can be drawn from this dis-
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sertation which help apply video games to promote positive youth development.
Taking everything we’ve learned, I believe that a classroom-wide cooperative multiplayer game with prosocial content would be particularly suited
to produce a positive social climate. Playing games together with your classmates could lower loneliness (Chapters 2 and 6) and promote friendship
quality (Chapter 3). The game should expose adolescents to prosocial content because, just as the exposure to violent video games of the best friend
can increase aggressive behavior (Chapter 4), contagion of prosocial behavior might occur if friends are exposed to prosocial content (Coyne et al.,
2018). Furthermore, a cooperation mechanic in the game is also important,
as cooperative goal structures are associated with a positive relation
between achievement and positive peer relationships (Roseth, Johnson, &
Johnson, 2008) and cooperative challenges can lead to more amiable interactions while gaming (Chapter 3). Teamwork during play should promote
cooperation outside the game context as well, as cooperative behavior tend
to cascade in social networks (Fowler & Christakis, 2010). The video game
intervention could even be designed in such a way to purposefully trigger
friendly competition, which enhances friendship quality (Chapter 3). For instance, a classroom can battle against a common enemy together, which enhances processes like in-group favoritism and bounded generalized reciprocity (Velez, 2015). The possible negative side-effects that emerge from competition, such as biases towards an out-group, can be diminished by having
an artificial opponent. All in all, these ideas lay the groundwork for a promising social video game classroom intervention.
Of course, the effectiveness of these different mechanisms still need to
be tested before being applied in the classroom. Translating these into a digital tool that addresses well-being also requires a significant change in the
mindset for scientists (Scholten & Granic, 2019). But the potential impact of
such an intervention should not be underestimated. The classroom peer ecology positively effects students’ social development (Ahn, Garandeau, &
Rodkin, 2010; Farmer & Xie, 2007), academic achievement (Wentzel &
Caldwell, 1997), and provides a protective factor against externalizing and
internalizing problems (Kuperminc, Leadbeater, & Blatt, 2001). Since video
games are appealing and accessible for adolescents, they are a low-hanging
fruit to be used for classroom interventions. It is exciting to see what collab-
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orations between scientists, game developers, and educators might lead to
in the future.

Closing Remarks
The gaming industry has emerged as a dominant form of entertainment,
with more revenue than the movie and music industries combined (Steward, 2019). Adolescents are the primary target of this market. This is one
important reason to study the interplay between gaming behavior and social
development, especially in the peer context. Our understanding on this relation has been limited, as existing research commonly focuses on individual,
ego-centric effects. The aim this dissertation was to extend our knowledge
of gaming effects and adolescents’ adjustment in their social context, especially with peers. With this work, I hope to convey three important points.
First, video games are not simply a time-wasting way to relax at the end
of the day. Adolescents consider video games to be a leisure activity that is
embedded within their social environment. It is necessary to examine the
role of the peer group in order to fully understand the impact of gaming on
youth.
Second, video game play behavior is incredibly diverse. The same game
may lead to a completely different experience, depending on why, where,
when, and by whom it is played. Chapters 1 and 2 argued for the importance
of considering the multidimensionality of games. The proposed W5 Model
provides a framework to tackle this complexity.
Third, video games are not inherently bad for youth. The studies in this
dissertation could have found many adverse effects of games, but this did
not convincingly happen. Yes, there were adverse influences on aggression
because of the violent video game play behavior of the best friend. At the
same time, friendly interactions while gaming improved friendship quality
and playing with others predicted less loneliness. Therefore, the conclusion
here is that there is no universal effect of gaming. Both harmful and beneficial effects are possible, and what matters most is understanding exactly
when and for whom either occurs.
The potential benefits of social play for adjustment are numerous. It has
long been known that play behavior is incredibly important for the development of social skills, as it provides a main way for youth to interact with
others (Howe & Leach, 2018). Video games seem no different in this than
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more traditional forms of play and may even become more important in adolescence in the future as replacements of traditional forms of adolescent
play behavior. With the lessons learned from this dissertation, I hope that
the field will move towards using games for good while limiting their potential harm. Above all, we should continue to consider the social environment,
and especially the peer context, that is so heavily intertwined within the
activity that is gaming. It is time to let Player 2 enter the game.
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English summary

Many things have already been claimed about the influence of video games.
This is no surprise, as the leisure activity has grown explosively in recent
years. Young people all around the globe are being captivated by digital
worlds, and the video game industry has become larger than the film and
music industry combined. Major technological developments are often accompanied by moral panic, a phenomenon known as "technopanic". Particularly when youth use a new technology disproportionally frequent, people
call to understand and control it. Thus, scientific knowledge about the influence of video games on young people is of great societal importance. This
dissertation investigated the relationship between playing video games and
the social well-being of adolescents.
There is no easy answer to the question whether video games are ‘good’
or ‘bad’ for youth. The subject is simply too complex and diverse to be dichotomized in such a way. In order to get a grip on the impact of video games,
it was necessary to investigate which specific aspects of gaming are related
to well-being. Therefore, this dissertation conducted five studies that explore a variety of factors. I have focused specifically on the influence of video
games on the social adjustment of adolescents. The classic stereotype of an
isolated gamer, who spends his time sitting behind a screen in a dark room
alone, is often incorrect. In fact, youth see video games mainly as a social
activity. Video games have become a part of youth culture, and being able
to participate in and communicate about gaming is important for maintaining peer relationships.
The aim of Chapter 2 was to gain a comprehensive overview of the relationships between video games and different social-emotional domains.
Adolescents were visited at their school and completed a survey about themselves and their classmates. Of importance here was the fact that their video
game play behavior was not just measured as screen time, i.e., the number
of hours that someone plays video games. Instead, gaming behavior was divided into five different aspects, such as the motivation for playing, the social context in which games are played, and the type of game. In the analyses, screen time was directly compared with other aspects of gaming behavior as a predictor of socio-emotional well-being. Results showed that screen
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time did not correlate with well-being at all, yet other aspects of video game
play behavior did pop up as predictors. For example, playing multiplayer
games was related to reduced loneliness, playing competitive games predicted lower self-esteem and more proactive aggression, and a catharsis motivation was associated with multiple negative indicators of well-being. The
study showed that video games can be associated with both positive and
negative consequences. This emphasizes the complexity of video game play
behavior and necessity for research to investigate aspects besides screen
time.
In Chapter 3, a more scrutinous look was taken at the causal effects of
one specific aspect of video games, namely the social context in which games are played. Using an experimental study design, it was investigated
whether social behavior between friends can change after playing a video
game. Adolescent friend pairs were invited to play the racing game Mario
Kart in three distinctive ways: solitary, competitively, or cooperatively. During the gaming session, the interaction between friends was video recorded
and rated by independent observers. In addition, prosocial behavior and
friendship quality were measured before and afterwards. It was observed
that during the cooperative game condition, there was more positive but
also more negative behavior displayed towards the play partner. Furthermore, the friendship quality decreased in the competitive condition, but this
was moderated by the way that friends played together. Dyads that showed
a lot of positive and prosocial behavior while playing actually improved
their friendship quality friendship, even during the competitive game condition. Finally, the expectation that cooperative play would increase prosocial
behavior between friends was not confirmed. Taken together, this experiment showed that the interaction between players during a video game affects their friendship quality, and that the interaction during gaming is more
important than the amount of competition or cooperation within the game.
Chapters 4 and 5 examined one of the most pressing topics within video game research, namely whether games can make people aggressive. An
effect of exposure to violent video game play on increased aggression has
been consistently shown across multiple meta-analyses. However, there is
much on-going debate about the magnitude of this effect, including questions about its relevance on a societal level. As a consequence, research has
started to focus on the circumstances that moderate the effects of violent
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games on aggression. Increased aggression does seem to depend on several
factors, such as the type of game, the personality of the player, and the environment in which someone grows up. In this dissertation I approached the
issue by looking at another factor, namely the role of the social environment. It is well-known that peers have an enormous influence on each
other’s aggressive behavior, especially in adolescence. However, peer influences on violent video games and aggression had never been considered before. This sociometric perspective was investigated in two empirical studies.
In Chapter 4, pairs of friends were followed for a year. Their exposure
to violent video games and aggressive behavior was assessed at the beginning and end of the study. Using dyadic data analysis, it was found that an
adolescent becomes more aggressive if their best friend plays violent games.
Thus, even if adolescents do not play violent games themselves, aggression
could still be increased through the friend's gaming behavior. This effect was
only found among males. In Chapter 5, the role of the entire social environment was further investigated. This study did not just look at dyads of best
friends, but at the impact of all classmates’ exposure to violent games and
aggressive behavior. By following adolescents for 12 months, both socialization and selection effects were observed. Adolescents were more likely to
become friends with classmates who have similar preferences for violent games, and friends became more similar in aggression over time. However, it
was not the case that adolescents’ started playing more violent games when
their friends played violent games. Taken together, these studies were the
first to show that adolescent classmates play a role in the impact of violent
games on aggression. Among males, aggressive behavior was predicted by
their friend’s exposure to violent games. The quality of the relationship between classmates is important, though - this effect was only found for dyads
who had been reciprocal best friends for at least a year.
Chapter 6 looked at the importance of the social context in which games
are played once more, but this time regarding the mental health of youth.
Feelings of loneliness are common during adolescence, and can have farreaching negative consequences when they become chronic. In order to investigate whether video games are associated with the development of loneliness, adolescents were followed for 24 months. Four distinct trajectories of
loneliness were identified among them. Subsequently, it was examined whether social video game play behavior was a predictor of loneliness over time.
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The results showed that adolescents who mainly play video games in a social
context (together with others), also showed a stable trajectory of few feelings of loneliness. Adolescents who mainly played games alone (solitary),
were more likely to show an increasing trajectory of loneliness over time.
These findings were found when compared to adolescents who did not play
video games at all. Gaming can thus have both positive and negative consequences on feelings of loneliness, depending on the social context in which
video games are played.
The different studies in this dissertation send a unified message. Video
games are a social activity and, in order to understand the impact of gaming,
research must start taking the social environment into account. The chapters
demonstrated that games are not unambiguously ‘good’ or ‘bad’ for adolescents, but rather that the influence of a game depends on the way someone
plays it, with whom, and why. Screen time turned out to be a poor predictor
of well-being, because what actually matters is the experiences that adolescents have while they sit behind a screen. It was shown that gaming together
can improve friendships, but also that this depends on the interaction between the players during the game. Furthermore, it was found that adolescents can become more aggressive because their friends play violent games.
This effect was only found between close friends and not among a whole
group of classmates. Finally, the social context of play proved to be an indicator of the development of loneliness. Gaming with others predicted a beneficial trajectory of loneliness, but gaming in isolation actually led to increased loneliness over time. These different studies have shown that the
effects of video games are diverse, but that the social environment is an important factor to consider. Taken together, the findings in this dissertation
suggest that video games play an important role in the social behavior,
friendships, and well-being of adolescents.
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Over de invloed van video games is al veel beweerd, geschreven, en gevreesd. Dit is geen verassing, aangezien deze activiteit over de laatste jaren
explosief is gegroeid. Jongeren over de hele wereld worden bevangen door
digitale werelden, en de video game-industrie is inmiddels groter dan de
film- en muziekindustrie samen. Grote nieuwe technologische ontwikkelingen gaan vaak samen met een cultuur van angst, een fenomeen bekend als
‘technopaniek’. Zeker wanneer de jeugd disproportioneel veel gebruik maakt
van een nieuwe technologie, is de roep om deze te begrijpen en te beheersen
groot. Daarom is wetenschappelijke kennis over de invloed van video games
op jongeren van groot maatschappelijk belang. In dit proefschrift is onderzocht wat de samenhang is tussen het spelen van video games en het sociale
welzijn van adolescenten.
Er is geen simpel antwoord mogelijk op de vraag of video games ‘goed’
of ‘slecht’ zijn voor jongeren. Hiervoor is het onderwerp te complex en divers. Om grip te krijgen op de impact van video games moest onderzocht
worden welke specifieke aspecten van gaming samenhangen met welbevinden. Daarom zijn in dit proefschrift een vijftal studies uitgevoerd die verschillende factoren in kaart brengen. Hierin heb ik me gericht op de invloed
van video games op het sociale welzijn van adolescenten. Het klassieke stereotype van de geïsoleerde gamer, die op een donkere zolderkamer compleet afgesloten van de buitenwereld achter een scherm zit, klopt namelijk
vaak niet. Jongeren zien video games vooral als een sociale activiteit. Video
games zijn onderdeel geworden van de jongerencultuur, en het kunnen
meespelen en meepraten over games is belangrijk voor binding tussen leeftijdgenoten.
In hoofdstuk 2 was het doel om een breed overzicht te krijgen van de
samenhang tussen video games en verschillende sociaal-emotionele domeinen. Adolescenten werden bezocht op hun middelbare school en vulden vragenlijsten in over zichzelf en hun klasgenoten. Belangrijk hierbij was dat
hun game-gedrag niet enkel gemeten werd als de schermtijd, oftewel het
aantal uur dat iemand video games speelt. In plaats daarvan werd game-gedrag onderverdeeld in vijf verschillende aspecten, zoals de motivatie voor
gamen, de sociale context waarin gespeeld wordt, en het type spel. In de
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analyses werd schermtijd vergeleken met andere aspecten van game-gedrag
als voorspeller van indicatoren van sociaal-emotioneel welzijn. Uit de resultaten bleek dat de schermtijd helemaal geen samenhang vertoonde met welzijn. Andere aspecten van game-gedrag waren betere voorspellers. Zo was
er een relatie tussen het spelen van multiplayer games en verminderde eenzaamheid, voorspelde het spelen van competitieve games een lagere zelfwaardering en meer proactieve agressie, en hing een motivatie van escapisme samen met meerdere negatieve indicatoren van welzijn. De studie liet
zien dat video games kunnen samenhangen met zowel positieve als negatieve consequenties. Dit benadrukt de complexiteit van game-gedrag, waarbij
onderzoek moet kijken naar andere aspecten dan puur de schermtijd.
In hoofdstuk 3 werd dieper ingegaan op het causale effect van één specifiek aspect van video games, namelijk de sociale context waarin gespeeld
wordt. Met behulp van een experimentele studie is gekeken hoe sociaal gedrag tussen vrienden kan veranderen na het spelen van een video game.
Adolescenten werden samen met een vriend uitgenodigd om het race-spel
Mario Kart te spelen op drie verschillende manieren: solitair, competitief, of
coöperatief. Tijdens het spelen werd de interactie tussen vrienden geobserveerd door middel van video-opnames. Daarnaast werden het prosociaal gedrag en de kwaliteit van vriendschap voor- en achteraf gemeten. Uit observaties kwam naar voren dat er tijdens het coöperatieve spel meer positieve,
maar ook meer negatieve gedragingen richting de spelpartner waren. In de
competitieve conditie verlaagde de vriendschapskwaliteit, maar dit was afhankelijk van de manier waarop er samengespeeld werd. Wanneer vrienden
veel positief en prosociaal gedrag lieten zien tijdens het spelen leidde dit
juist tot een betere vriendschap, zelfs tijdens het competitieve spel. Er werd
geen bewijs gevonden voor de verwachting dat coöperatief spelen prosociaal gedrag verhoogt. Samengenomen liet dit experiment zien dat de interactie tussen spelers tijdens het gamen invloed heeft op de kwaliteit van vriendschap, en de interactie is belangrijker dan de competitie of coöperatie in het
spel.
Hoofdstuk 4 en 5 onderzochten een van de meest gestelde vragen over
de invloed van video games, namelijk of mensen er agressief van kunnen
worden. Meerdere meta-analyses hebben een consistent effect aangetoond
van het spelen van gewelddadige video games op agressief gedrag. Er blijft
in de literatuur echter veel discussie bestaan over de grootte van dit effect,
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en of de impact wel serieuze maatschappelijke consequenties heeft. Daarom
wordt er steeds meer onderzoek gedaan naar de omstandigheden die het
effect van gewelddadige spellen vergroten en verkleinen. Een verhoogde
agressie lijkt afhankelijk van meerdere factoren, zoals bijvoorbeeld het type
spel, de persoonlijkheid van de speler, en het milieu waarin iemand opgroeit. Ik heb dit vraagstuk benaderd door te kijken naar een andere factor,
namelijk de rol van de sociale omgeving. Het is bekend dat leeftijdgenoten
enorm veel invloed hebben op elkaars agressieve gedrag, zeker onder adolescenten. Er was echter nog nooit gekeken naar de rol die de leeftijdgenoten spelen in het effect van gewelddadige video games op agressie. Dit sociometrisch perspectief is in twee empirische studies onderzocht.
In hoofdstuk 4 zijn tweetallen vrienden een jaar lang gevolgd. Er werd
gemeten hoeveel ze werden blootgesteld aan gewelddadige spellen en hoe
agressief ze zich gedroegen volgens hun klasgenoten. Met behulp van dyadische analyses werd gevonden dat een adolescent agressiever wordt naarmate diens beste vriend meer gewelddadige spellen speelt. Zelfs als een adolescent zelf geen gewelddadige spellen speelt, kan agressie alsnog verhoogd
worden via het game-gedrag van de vriend. Dit effect werd alleen gevonden
onder jongens. In hoofdstuk 5 is de rol van de sociale omgeving verder onderzocht. Deze studie keek niet alleen naar dyades van beste vrienden, maar
ook naar de impact van de hele klas op de blootstelling aan gewelddadige
games en agressief gedrag. Door adolescenten 12 maanden te volgen konden zowel socialisatie als selectie-effecten worden waargenomen. Adolescenten bleken vaker vrienden te worden met klasgenoten die evenveel gewelddadige spellen speelden als zijzelf, en adolescenten werden agressiever
als hun vrienden ook relatief agressief waren. Er werd echter niet gevonden
dat adolescenten meer gewelddadige games gaan spelen omdat hun vrienden dit ook doen. Samengenomen laten deze onderzoeken voor het eerst
zien dat de klasgenoten van adolescenten een rol spelen bij de impact van
gewelddadige games op agressie. Onder jongens werd agressief gedrag
voorspeld door het game-gedrag van vrienden, los van het eigen game-gedrag. Hierbij lijkt het van belang te zijn dat er een nauwe band bestaat – dit
effect werd alleen gevonden voor tweetallen die minstens een jaar wederkerige beste vrienden waren.
In hoofdstuk 6 werd opnieuw gekeken naar het belang van de sociale
context waarin games gespeeld worden, maar nu op het gebied van mentale
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gezondheid. Gevoelens van eenzaamheid komen vaak voor tijdens de adolescentie en kunnen ernstige negatieve consequenties hebben als ze chronisch aanhouden. Om te onderzoeken of video games samenhangen met de
ontwikkeling van eenzaamheid werden adolescenten 24 maanden lang gevolgd. Vier verschillende trajecten van eenzaamheid over tijd werden onder
hen geïdentificeerd. Vervolgens werd gekeken of het sociale game-gedrag
een voorspeller was van het traject van eenzaamheid over tijd. Uit de resultaten bleek dat adolescenten die video games vooral samen met anderen
spelen, ook een consistente lagere eenzaamheid lieten zien. Jongeren die
voornamelijk alleen gamen, lieten juist vaker een stijgende eenzaamheid
zien. Dit was vergeleken met adolescenten die helemaal geen video games
speelden. Gaming kan dus zowel positieve als negatieve gevolgen hebben
voor het gevoel van eenzaamheid, afhankelijk van de sociale context waarin
dit gedaan wordt.
De verschillende studies in dit proefschrift laten een gezamenlijke boodschap zien. Video games zijn een sociale activiteit, en om te kunnen begrijpen wat de impact van gamen is moet de sociale omgeving meegenomen
worden in onderzoek. Door de hoofdstukken heen wordt gedemonstreerd
dat games niet eenduidig ‘goed’ of ‘slecht’ zijn voor adolescenten, maar dat
de invloed van games afhangt van de manier waarop iemand speelt, met
wie, en waarom. Schermtijd bleek geen goede voorspeller van welzijn, omdat het juist uitmaakt wat er precies gebeurt in de tijd achter een scherm. Er
werd aangetoond dat samen gamen vriendschappen kan verbeteren, maar
ook dat dit afhangt van de interactie tussen de spelers tijdens het spel. Daarnaast bleek dat adolescenten agressiever kunnen worden door vrienden die
gewelddadige games spelen. Dit effect werd alleen gevonden tussen hechte
vrienden, en niet binnen een hele groep klasgenoten. Ook kon de ontwikkeling van eenzaamheid worden voorspeld uit het game-gedrag. Gamen met
anderen voorspelde een gunstig traject van eenzaamheid, maar geïsoleerd
gamen leidde juist tot een verhoogde eenzaamheid over tijd. Met deze verschillende studies is aangetoond dat de effecten van video games divers zijn,
maar dat de sociale omgeving een belangrijke factor is om mee te nemen in
onderzoek. Samengenomen suggereren de bevindingen in dit proefschrift
dat video games een belangrijke rol spelen in het sociale gedrag, de vriendschappen, en het welzijn van adolescenten.
A
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- Everything not saved will be lost –
Nintendo “Quit Screen” message
Een proefschrift schrijven doe je zelf, maar gelukkig nooit helemaal alleen.
Tijdens mijn promotietraject heb ik enorm veel gehad aan de bijdrages van
talloze collega’s, vrienden, en familie. Een aantal mensen die de afgelopen
jaren veel voor mij hebben betekend verdienen het om even extra in het
zonnetje gezet te worden.
Allereerst wil ik mijn (co)promotoren bedanken voor al hun begeleiding.
Begeleiding is een raar woord, want het hele traject voelde voor mij meer
als een samenwerking tussen ‘peers’. Vanaf het begin namen jullie mij serieus en juist daardoor ben ik enorm gegroeid. Toon, bedankt voor je vertrouwen en de autonomie die je me gaf in mijn project. Je hebt me altijd alle
ruimte gegeven om mijn eigen interesses te onderzoeken, zelfs als er daardoor wel erg veel rare gaming termen voorbij kwamen in onze meetings.
Dat ik een week jouw auto mocht lenen voor de data-verzameling, heeft veel
indruk op mij gemaakt. Het waren de meest nerveuze ritjes van mijn leven,
maar maakte me ook duidelijk hoeveel vertrouwen jij in mij hebt. Yvonne,
jouw aanstekelijke enthousiasme is altijd een geweldige oppepper geweest.
Ik kon niet anders dan gemotiveerd raken door jouw tomeloze energie, en
twijfels die ik had over mijn werk waren niet opgewassen tegen jouw positieve instelling. Ondertussen heb je met je scherpe vragen en kritische (visueel ingestelde) blik altijd het beste uit mijn werk weten te halen. Sabine,
dank je voor je betrokkenheid, je empathie, en de vele complimentjes. Je
vergat nooit om ook even te vragen hoe het met mij ging, in plaats van met
mijn werk. Dankzij jou besefte ik dat de onderzoeker belangrijker is dan het
onderzoek. Ik voelde me op mijn plek vanwege jouw steun en compassie.
Ik ben ook enorm veel verschuldigd aan alle adolescenten, leraren, ouders, roostermakers, en schooldirecties waar ik mee heb mogen samenwerken. Zonder jullie zou er geen enkel woord of data-puntje op papier hebben
gestaan. In het bijzonder wil ik Dorothé Hazenberg en Chantal Kokke bedanken voor het tonen van zoveel enthousiasme en initiatief in onze samenwerking. Ieder jaar keek ik uit naar het moment dat ik weer bij jullie in de
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klas mocht staan.
Het grootste deel van de tijd bracht ik door in de ivoren toren, maar
vanwege mijn collega’s ben ik daar altijd met veel plezier naartoe gegaan.
Ten eerste wil ik de leden van de Peer Relations Lab Group bedanken voor
de gezellige sfeer. Tessa, je behulpzaamheid en hartelijkheid heb ik altijd
enorm gewaardeerd. Bill, your friendliness and support make statistics
slightly less intimidating. I aspire to be as cool as you one day. Lisan en
Desi, het is altijd gezellig om samen te werken. Jullie hebben het ‘KLS stokje’ geweldig overgenomen. Ilja, Hannah, en Nathalie, bedankt voor de
scherpe discussies en wat fijn dat ik nu met meer mensen in de groep over
video games kan kletsen. Ik mag ook een aantal oude leden niet vergeten:
Loes, je bent zowel een buddy als voorbeeld voor mij geweest. Tirza,
Fanny, en Susanne, jullie input heeft mijn werk naar nieuwe hoogtes getild.
Er zijn nog meer mensen die het leven op de 8e verdieping van het Spinozagebouw zo aangenaam maakten. I want to start by giving thanks to my
awesome paranimfen Jesse and Nicole. You two spice up our floor and I’m
so grateful to know that you will always have my back, including at my defense (Jesse, please leave the sword at home). Sterre, samen worstelden we
ons door de academische wereld en nog steeds kunnen we heerlijk frustraties delen. Dank je dat je zo vaak mijn klankbord wil zijn. Sarah, I have so
many fond memories of our time together and I’m glad you’re returning to
Nijmegen. Thanks for the scavenger hunts, karaoke nights, and the authentic Philly experience. Mijn oude roomie Maartje, jouw nuchterheid en adviezen hebben echt heel veel stress bij mij weggenomen. Marieke en Meta,
zonder al jullie regelwerk en ondersteuning was ik in de eerste week van
mijn project al hopeloos vastgelopen. Rob, dankzij jou zijn al onze avonturen op de middelbare scholen zo goed gelopen. Giovanni, ik kon altijd vertrouwen op jouw programmeerkunsten. Ik waardeer de bergen werk die je
hebt verzet achter de schermen zodat mijn onderzoek door kon gaan.
Binnen de universiteit waren er nog meer afdelingen waar ik te pas en
te onpas over de vloer kwam. I want to give a huge shout-out to the GEMH
lab for always making me feel at home. The incredible projects, the dreams
we shared, and all the game nights provided the spark that kept me going
all these years. I wish to highlight a few members in particular. Isabel,
thank you for combining compassion with passion in your inspiring leadership. Adam, when I was still a wide-eyed Master student, you were the
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example that I strove to be like. Thanks for your kindness, research insights,
and for spazzing out with me on Lord of the Rings. Elke, jij stond samen met
mij aan de start van dit alles en ik ben blij dat je me hebt meegenomen op
deze reis. Hanneke, jouw organisatorische skills en de heldere notulen hebben me meer dan eens gered van onwetendheid. Joanneke, het was heerlijk
om samen af en toe echt goed nerd uit te hangen. Anouk T, dankzij jouw
oprechte interesse en hulpvaardigheid kwam ik misschien iets vaker dan nodig langsgelopen voor een praatje. We komen Jip snel weer bezoeken. Ken,
nothing would be the same without your boundless enthusiasm. Thanks for
teaching me to stay woke. Nastasia (en Tim!), jullie quirkiness en (vieze)
grapjes maken mijn dag altijd goed. Marieke (and Dave!), thank you for all
your parenting advice in between the fun and games. Marlou en Anouk P,
jullie hechte band en ongelooflijke creativiteit is voor mij een inspiratie geweest. Babet, bedankt voor wat gezonde afleiding tussen het werken door
in de wereld van Moíra.
Her en der verspreid door het Spinozagebouw waren nog andere collega’s die het ook zeker verdienen om hier bedankt te worden. Thabo, voor
het aanwakkeren van mijn interesse in social network analyses en het organiseren van meetings rond dit onderwerp. Sari en Gabi, voor de prettige
samenwerking over alles technologisch. Jullie Digital Mind Group heeft mij
enorm veel nieuwe perspectieven gegeven, waardoor ik ben gegroeid als
wetenschapper.
During my project, I was lucky enough to connect with and receive guidance from two experts abroad. Douglas Gentile and Craig Anderson, thank
you for accepting this visiting scholar in your homes and allowing me to
participate in the Media Research Lab of Iowa State University. My experience of the famous Midwest hospitality did not disappoint. I hold you both
in high regard and the fact that you treated me as an equal has affected me
profoundly.
Ook buiten de campus zijn er mensen aan wie ik stuk voor stuk veel te
danken heb. Mijn vrienden uit Eindhoven hebben mij tijdens mijn adolescentie gevormd (en dat is een belangrijke levensfase, zie alle voorgaande
hoofdstukken). Daarom wil ik ten eerste de J-Crew bedanken, de mannen
en vrouw die weten waar het echt om draait in dit leven. Ten tweede de
Midnight Triviant club, en de gezellige spelletjesavonden die voor wat
broodnodige afleiding zorgden. Ik ben dankbaar dat we nog steeds contact
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met elkaar hebben. De plannen voor een nieuw feestje liggen hier al klaar,
nu alleen nog even deze pandemie uitzitten. Ik wil Kyrin nog even extra in
het zonnetje zetten, voor al haar moeite voor het ontwerpen van dit proefschrift. Kyrin, dankzij jou ben ik niet alleen heel trots, maar ook heel blij met
mijn boekje. Daarnaast wil ik ook mijn studiemaatjes Jaap, Daan, Renate
en Anniek bedanken. Tijdens onze wekelijks kaartavondjes hebben jullie
mijn wetenschappelijke interesses aangewakkerd door de zin en onzin van
psychologie te bespreken. Zonder jullie was ik waarschijnlijk niet eens het
onderzoek ingegaan.
Als laatste wil ik mijn familie bedanken, de belangrijkste mensen in mijn
leven. Mijn broers hebben mij stuk voor stuk op hun eigen manier geholpen.
Bart, bedankt dat je stiekem zoveel op me let, en dat we elkaar altijd weten
te vinden op de maten van de blues. Jan, fijn dat we altijd over willekeurige
wetenschappelijke feitjes kunnen praten, en bedankt dat je me af en toe het
huis uit en de sportschool in sleurt. Dirk, ook al zit je nu in het verre Zweden, een tweeling kun je niet zo makkelijk van elkaar scheiden. Ik heb dankzij jou nooit het gevoel dat ik alleen ben, en daar haal ik enorm veel kracht
uit.
Mijn ouders hebben me altijd onvoorwaardelijk gesteund, en alleen
daardoor ben ik gekomen tot waar ik nu ben. Pap en mam, bedankt dat
jullie er altijd voor me zijn. Pap, je hebt me laten zien wat hard werken is en
hoe ik verder kan komen in dit leven. Bedankt voor alle bakjes pittige pompoensoep. Mam, jij hebt me zoveel warmte en vertrouwen meegegeven dat
ik de hele wereld aandurf. Bedankt voor de levensles dat we niet altijd alles
zo serieus moeten nemen.
Kleine Ruben, in een paar maanden tijd heb jij me meer slapeloze nachten bezorgd dan mijn proefschrift in 6 jaar voor elkaar kreeg, maar het is me
elke seconde waard. Zelfs zonder te kunnen praten of lopen maak jij in een
handomdraai het hele huis vrolijk. Je laat me zien wat er echt belangrijk is.
Lieve Ruby, elke dag die we samen zijn maakt me nog steeds immens gelukkig. Jij bent cool en ik hou van je. Ik wil je ook bedanken dat je zo slecht
bent in competitieve bordspelletjes dat je me hebt laten inzien dat coöperatie ook heel leuk kan zijn. Daar komt serieus een hele onderzoekslijn uit
naar voren. Vanavond weer een potje Arkham Horror?
A
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