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Abstract

Gaming has become a popular leisure activity amadhgiescents, especially among male
adolescents. Problems arise if people lose comvel their gaming behaviour. Research
shows that 3.2 % of the Dutch gamers are alreadicidl. Online games, in particular the
massively multiplayer online games (MMOGS), are tiyoassociated with problems. A
critical factor among these games is the sociabfadhe aim of this study is to examine the
influence of social factors on gaming behaviour andgame addiction scores of adolescents.
The influence of three social factors was analyzedhjective norm (SN), descriptive norm
(DN) and social pressure (SP). Also differences ragngenders were proposed from this
study as well as from earlier studies. A questiimenia used to assess the game behaviour and
risk factors for game addiction among adolescamndesits. To test the research questions a
cross sectional study was designed. In this st@#yutch gamers from secondary education
and vocational education were included. Resultsvsthat males spent significant more time
on playing games than females. Further males tendave a higher addiction risk than
females. The social factors correlate with the tgpent on games and the game addiction
rate. Further, a tendency towards a greater assgwciaith friends and online friends of the
three social variables can be seen regarding treuatmof time spending on games and the
game addiction scale. Also online gaming was masoaeated with subjective norm than
offline gaming. Descriptive norm and social presswere significant for both types of
gaming. Moreover, descriptive norm and social pressre good predictors of the game
addiction scale (GAS). Gender also was identifiedoé another good predictor with the

descriptive norm and social pressure variables.
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I ntroduction

Computer games are a very popular leisure actiintyparticular among adolescents.
Throughout the history computer games have undergoiarge development. In general,
three broad genres of videogames can be identifiitine games, browser games and
(multiplayer) online games (Van Rooij, Schoenmak&teerkerk & Van de Mheen, 2008).
Offline games are the first type of games. They barplayed without the internet and not
only on the computer but also on the computer dendthese games are most often single
player games but can also be played with more peap one system (Van Rooij,
Schoenmakers, Meerkerk & Van de Mheen, 2008). Exesnipclude single player shooters
(e.g. Call of Duty) or single player racing gamesy( Burnout). Offline games were played
by 54.5 % of Dutch adolescents on average for 6shper week. In comparison online
games were played 11.9 hours per week by 34.5 ¥heoDutch adolescents (Van Rooij,
Schoenmakers, Meerkerk & Van de Mheen, 2008).

Browser games belong to the second genre. Thigagténcludes small games which
can be played on websites (e.g. Spele.nl) (Van jR8choenmakers, Meerkerk & Van de
Mheen, 2008). In most cases browser games caraedfor free and no software is needed.
Examples of browser games include Cityville, Fatlavand Mafia wars. The structure of
these games “mostly relies on complex tasks thad neognitive effort and time to be
resolved” (Klimmt, Schmid & Orthmann, 2009). Funtim®re, in browser games players can
interact with each other and form alliances. Stillpwser games are “easy-in, easy-out
games” — they are typically only played for a shimmie per day. No continuous play is
needed. Nowadays browser games became very populang the Dutch adolescents and
are played by 55.2 %. Only a small amount of timspgent on these games, though: 2.7 hours
per week (Van Rooij, Schoenmakers, Meerkerk & VarMiheen, 2008).

In the past, only offline games were played. Witthie growing technology and the
availability of the internet, the third genre wasvdloped: online games. Thereby the number
of gamers among adolescents increased. Today mdme @games and online role-playing
games are very popular, for instance “World of Waitt or “Final Fantasy” (Van Rooij,
Schoenmakers, Meerkerk & Van de Mheen, 2008). @ngames or Multiplayer Online
Games (MOGs) are games that can be played onlitheottier people. MOG's can be further
divided into Massively Multiplayer Online Games (MM&'s) and Massively Multiplayer
Online Role-Playing Games (MMORPGs). MMOGs (Madlsiwdultiplayer Online Games)

are “off-the-shelf games” which call for continuoptay (Klimmt, Schmid & Orthmann,
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2009). The difference between multiplayer gameg. (€ounterstrike) and massively

multiplayer games (e.g. Everquest) is only the nemadb gamers (Seay, Jerome, Lee & Kraut,
2004). Counterstrike for instance can be played3Byup to 64 players, but massively

multiplayer games can be played by thousands gepa(Seay, Jerome, Lee & Kraut, 2004).
Massively multiplayer online role-playing games (MRPG’s) also belong to this category.

Here, a virtual game world is created where a fopanple can meet each other, play and
communicate (Wu & Liu, 2007).

The most time is spent on (multiplayer) online ganiehis was pointed out by Ng and
Wiemer-Hastings (2005). They studied the gamingabigtur of students and employees and
found out that 34% of the MMORPG players playedveein 21 and 30 hours per week. A
study from Yee (2006) indicated similar findinggaeding the play time. He identified that
on average 22.71 hours per week were spent on MM&RRg and Wiemer-Hasting (2005)
further stated that only 4% of the non-MMORPG playare so heavily involved.

A gender gap regarding gaming behaviour can be. skestudy from Yee (2006)
pointed out that among adolescents under 18 yeastes were the ones who played
MMORPGs (96.8 %). In general, males play more tleanales (Van Rooij, Schoenmakers,
Meerkerk & Van de Mheen, 2008), however, therenisrerease in female gamers (Cole &
Griffiths, 2007). Nevertheless, Cole and Griffit(®007) still identified males to dominate
games. One explanation for the small increaseatrtbwadays more games for females are
developed than in the past (Hartmann & Klimmt, 200@is is due to the difference in types
of games males and females prefer to play. Malestlh play aggressive games, whereas
females favour games where they can design fastasi@ can play in familiar settings (Chou
& Tsai, 2007). For Chou and Tsai (2007) an explanathat males still dominate gaming is
that females are favouring other activities likegbing and talking. Moreover, males are
more likely to be addicted by sound and light éBg€hiu, Lee & Huang, 2004).

Problems may arise if people lose control overrthaming behaviour. Online games,
in particular the MMORPG's, are the ones with thghkst game addiction risk (Ng &
Wiemer-Hastings, 2005; Van Rooij, Schoenmakers, rkéek, Griffiths, Van de Mheen,
2010). A study from Van Rooij, Schoenmakers, Mesdtkand Van de Mheen (2008) shows
that 3.2 % of the Dutch adolescents meet the @itdrexcessive internet use which can lead
to game addiction. Among online gamers the raeven higher, namely 5.4 %. For 966
the addicted online gamers negative psychologitatts can be noted’hey spend nearly 40
hours a week on online games (Van Rooij, Schoenmmakteerkerk & Van de Mheen, 2008).

Although videogames may have positive effects sasHong-lasting friendships, research
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shows that excessive gaming may have negative goasees. Excessive gaming can lead to
problems in schools and problems with social cdastéx other people in the real life (Van
Rooij, Schoenmakers, Meerkerk, Griffiths, Van deddh, 2010). Game addiction, in DSM
IV (Diagnostics and Statistical Manual of Mentalsbiders) terms also called pathological
gaming, can be described “as persistent and exeessrolvement with computer or video
games that cannot be controlled despite associstethl and/or emotional problems”
(Lemmens, Valkenburg & Peter, 2010). Similar sympdaas in other addictions can be found
in pathological gaming (Ng & Wiemer-Hastings, 2006haracteristics of addiction can be
tolerance, withdrawal, craving and negative lifengequences (Ng & Wiemer-Hastings,
2005). Game addiction or pathological gaming is yeit accepted as an official DSM IV
diagnosis. As such game addiction is difficult teasure and define.

As noted earlier, the most addictive games appearbd online games. The
attractiveness may originate from their infinitydathe available social factors (Van Rooij,
Schoenmakers, Meerkerk & Van de Mheen, 2008). Timity of these games can be
explained by the goals and achievements which @amdned (Ng & Wiemer-Hastings,
2005). Goals are always changing and new achievsnoam be obtained so the game will
never end. The player can achieve experience poimts he reaches a new level. The farer a
gamer gets the more complex are the goals (Ng &nWieHastings, 2005). Also, the
computer game developers can publish more and auutigive levels so that the gamers get
new challenges. The social factors of games areposead of “the shared experience, the
collaborative nature of most activities and, maspartantly, the reward of being socialized
into a community of gamers and acquiring a repomatwithin it” (Ducheneaut, Yee, Nickell
& Moore, 2006). Teamwork is necessary to reachggaall achievements. Without the help
of others, a player’s character will not survivean@nunication is thus necessary for online
gamers to be in contact (Drachen & Smith, 2008)alstudy from Griffiths, Davies and
Chappell (2004) adolescent gamers indicated tleatibst popular features of the games were
the social ones, like the contact with others,abiity to support others and the possibility to
be a guild member. Because the social factor ipgeed to be highest among online games
such as online-role playing games and shooters,pdyper will have a closer look on online
games, as well.

Social factors such as subjective norm, descriptisgen and social pressure can
influence the behaviour of young people to a higgrde (Wu & Liu, 2007; Lu & Wang,
2006; Ducheneaut, Yee, Nickell & Moore, 2006). Theee social factors are interrelated in a

way. Subjective norm can be defined as the “indiglt perception of social pressure from
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important others to perform the behavior” (Norm&iark & Walker, 2005). Descriptive
norm can also be explained in terms of social presdescriptive norm can be experienced
through social pressure to perform behaviour bexatishe belief “that important others also
perform the behaviour” (Norman, Clark & Walker, 3)0Thus both terms refer to social
pressure: The first one is an indirect feeling ofsgure and the later a direct perceived
behaviour of others. Furthermore, social presssrdiiectly carried out by others. In the
following paragraphs the three variables are erplhi

Subjective norm is a term which can be found in Theory of Planned Behaviour
(TPB) from Ajzen (Figure 1) and plays an importesie in behaviour intention. According to
the Theory of Planned Behaviour intention is on¢hef primary predictors of behaviour and,
as such, also for game behaviour. The theory deftheee variables which influence the
planned behaviour: attitude, subjective norm arrdgyeed behavioural control (Ajzen, 1985).

Subjective norm refers to the perception one hashait peers, friends and so on expect (Wu

Behavioral
attitude

Subjective
\ norms

Perceived
behavioral
control 4

Figure 1: Theory oPlanned Behaviour (jzen, 198%

& Liu, 2007). It includes referent identificatiomé norm compliance. The latter can be
defined as performing the expectations of othepf@@NVu & Liu, 2007). The reasons for this
can be that the person wants to belong to thiopessto prevent hostility (Wu & Liu, 2007).
Wu & Liu (2007) believe that subjective norms haae impact on online game
behaviour. A study from Lee and Tsai (2010) alsmsoout that subjective norm is a critical
factor in gaming behaviour of people. People afle@mced by the wish “to act like others or
think one should act” (Lee & Tsai, 2010). If adaests see important others play games or
hear they play games they start playing, too, bexaliey think it is expected from them to
have the same leisure activity. Although most ganptaty for fun, Griffiths and Hunt found
out that 25% of adolescents play because themdaalid (Griffiths & Hunt, 1995). They also
show that male gamers are more likely to begin wldying to impress their friends. These

results also give support for the influence of dsee norm on game behaviour. The study
6
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can be interpreted both as influence of subjeatmen and as influence of descriptive norm.
Either they start playing because they think othgrect it from them or because they observe
important others and experience pressure to perfoensame behaviour. A third explanation
can be that the adolescent were really coercethyo p

The descriptive norm of playing games refers todhservation of the behaviour of
important others. Students will start playing garhesause otherwise they think they do not
belong to the group. A study from Lu and Wang (208&tected descriptive norm to have a
direct account for game addiction. Further theyestigated that descriptive norm can also
have a positive indirect effect. They stated thanlihe game players might derive more
pleasure from playing games when their friendsgmicant others also participate” (Lu and
Wang, 2006). These results demonstrate that theemde of friends is an important factor in
the game behaviour. Less research is done on tigegéifference regarding the descriptive
norm.

Another important social factor is social press@ecial pressure is a direct perceived
force of other people to show a specific behavicelg. gaming. Peer pressure is a
classification of social pressure. In this studgiagbpressure will be measured through the
amount of perceived peer pressure. The persistegamst the social pressure is developed
between the age of 15 and 20. At a later age, pegple can take an independent position
(Jolles, 2007). Moreover it is proposed that female less likely to follow peer pressure than
males (Steinberg & Monahan, 2007). In the topiagaming less research is done on the
gender relations of peer pressure but as in tHdifeaeer pressure can be a factor in playing
games.

Results from studying the impact of online frieredgst. World of Warcraft (WOW)
for instance is a very popular MMORPG. Players cammunicate with each other via “chat
box” (Ducheneaut, Yee, Nickell & Moore, 2006). Tlasparticularly important for so called
“guilds”. Guilds are longer-lived player associasowhich are needed to achieve goals in
WOW (Ducheneaut, Yee, Nickell & Moore, 2006), gsildlso exist in other online games
and multiplayer games. Seay, Jerome, Lee & KraQ042 reveal that highly committed
players play more than others who feel less corenhitd their guild. Thus guilds put a sense
of social pressure on their members (Ducheneawd, Miekell & Moore, 2006). Furthermore
it can be concluded that these guilds have unwritterms. Arrangements will be made
between members of guilds so that the memberstodwe online at a certain time. Behaviour
and perception will be influenced through thesem®(Hsu & Lu, 2004). In addition, many

studies suggest that the social factors are imprtaplaying online games (e.g. Kolo &
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Baur, 2004; Ducheneaut, Yee, Nickell & Moore, 2006)offline games the social factors are
not available as much. The social experience isingshere because those games are mostly
played alone.

All the studies just mentioned only identify thabgective norm, descriptive norm and
social pressure influence the gaming behaviourtipesbut it is not clear if a specific peer
group has greater impact than another. Also ibtsexplicit which impact these factors have
on the time spent on offline gaming, the correlatisith online games should be clear.
Furthermore it has not been identified whether aofactors have different influences on
males than on females. Research on the influenofflofe games is also limited and it must
be clarified which impact these games have. Onfjaenes were already identified to
influence the gaming behaviour. Thus, this studgesigned to identifghe peer group or
groups which are responsible for thaming behaviour and to show which influence oéflin
games have on the gaming behaviour. Moreover ill fledp to find differences between
genders in case they exist. To explain the compésearch a model was developed. The
social factors, the peer groups and the game gevees integrated in the model. The TPB
was used as a guideline to integrate all the viasad his model can be visualized as shown
in Fig. 2. Descriptive norm, subjective norm andiab pressure are all influenced by
classmates, friends and online-friends, and difféyefor on-line games and off-line games.
The three norms control the intention to play dhdreby, ultimately the gaming behaviour.
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Classmates | | Friends | | Online Friends |
v /
Descriptive
Norm
| Classmates | | Friends | |On|ineFriends| | Classmates | | Friends | | Online Friends
A\ 4
Subjective Intention to

Social Pressure
Norm play

Figure 2: Model of Social Influences on Gaming

In the following, nine hypotheses were establisteetest the research questions. The
social factors referred to the influence of subyectnorm, descriptive norm and social
pressure variables. The first hypotheses were flggested by earlier studies, so the same
results were expected:

1. Males spent significantly more time on gaming tfeanales.

2. Males are more likely to be addicted to games fieamales.
Males and females were suggested to be differastipciated with social factors, but no such
relationship was proposed in the gaming topic upo:

3. Males score higher on the social factors than fesal
It was stated that there is a positive relationgt@fween descriptive norm, social pressure and
the amount of time spent on games. Moreover a ivegeglationship with subjective norm

was suggested because the more the adolescentshieadea that the peer groups find they
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should not game too much, the less they game arsdhtaive a lower score on the amount of
time spend on games. The same should be trueddifttin hypothesis:
4. There is a relationship between the social factansl the amount of time spent on
games.
5. There is a relationship between the social factord game addiction.
It was also stated that online friends correlateewath descriptive norm and social pressure.
Also a positive correlation was proposed regardigsubjective norm:
6. Online friends are more associated with game behavihan classmates and friends
in the real life.
7. Online friends are more associated with game adzuhicthan classmates and friends
in the real life.
Also differences regarding game genres (onlineddflicie gaming) were suggested:
8. The social factors are more strongly associated witline gaming than with offline
gaming.
At last it was questioned which variables can prteithie game addiction scale:

9. The social factors and gender predict the gamecoidi scale.

Research Method

Procedure and Subjects

Because it is difficult to identify at risk adolesits gamers, the recruitment took place at 2
different education level schools in the Netherlan8econdary education and vocational
education. It was proposed that with the help athers more students will participate in the

study as otherwise. Furthermore, the chance was tfoigiind some gamers. The schools

received information about the study from a redearcThen teachers were asked to give a
guestionnaire to their students. The questionnaae established to identity influences of

different variables on the gaming behaviour of adoénts. With the support of the teachers
the adolescents filled in the questionnaire and is&ack to the University of Twente.

The total sample consists of 1525 adolescents agetb 24 years (Table 1). The
adolescents were students from secondary educatirocational education. From all of the
students 881 (219 females and 662 males) inditchtgdhey played games during the last six
months. Because the relevant questions only aslgdaning behaviour, non-gamers were
excluded. The following criteria were used to setke gamer sample.

10
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Table 1:

Demographic variables from the whole sample by @end

N = 1525 Mean SD Maximum
Females 702
Gamers 219
Gamehours 8.48 15.83 99.00
Non-gamers 483
Male 815
Gamers 662
Gamehours 25.21 41.03 388.75
Non-gamers 153

First, the data was corrected by excluding studetits have not answered all of the
guestions so that the data is free of missing wa(U@ble 2). Second, students who played
more than 90 hours per week (h/week) were deleteduse this was an unrealistic value for
a student and that those data were falsely entErgther students who give the answer “not
relevant” to all of the three variables from theciab factor variables were excluded. For

students who wrote only sometimes “not relevang’shale was reversed to “totally never”.

Table 2:

Missing Values for the relevant Variables

N
Gender 3
Gamers yes/no 4
Gamehours by Gamers 8
Subjective Norm Construct 616
Descriptive Norm Construct 263
Social Pressure Construct 426

As a consequence, the analysis of the data was wWithet96 students. From these
students 98 were females and 398 were males. Tdergs ranged between 13 and 22 years
(Table 3). Further 362 students were from secondahpol and 134 were students from

vocational education (Table 3).

11
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Table 3:
Demographic Variables by Gender
N Mean SD
Females 98
Age 15.57 1.53
Secondary school 79
Vocational education 19
Males 398
Age 15.75 1.56
Secondary school 283
Vocational education 115

Measuring instrument

The data were collected through a cross-sectiamakeyg. The measuring instrument was a
guestionnaire (see Appendix 1) which contains goiestabout gaming behaviour and social
influences. In total 50 questions were asked, louttlis paper only 8 constructs of the
guestionnaire were important. The relevant questiasked about demographics, gaming
behaviour, game addiction, subjective norm, desedpnorm and social pressure. In the

following the constructs were illustrated sepasatel

Demographics.The first relevant constructs were included tot tédferences between
relevant variables and gender or rather ages. Enday one of the two options had to be
marked with a cross. Ages was assessed by theotlaieh, which was converted into age

values.

Gaming behaviourThe questions 14 through 15 were designed to asldhes particular
gaming activities of the participant. Gaming belavion weekdays and weekend days during
the past six months was measured using multiptasité-irst respondents were asked how
many days they played games of the following geores weekday (Monday — Thursday):
MMORP’s, online shooters, online racing games, oti®0O’s, small flash games, social
games, single player RPG, single player shootarglesplayer racing games and other offline
games. The time spent on playing for each of tmeagewhich were played by the respondent
was further estimated. The time must be reviewedninutes and hours per weekday.

Respondents were also asked how often they plagethames on a weekend day (Friday —

12
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Sunday). Furthermore they also have to specify hmwh time they spent on playing these
games. Total play time per genre was later caledldty multiplying the time spent on a
weekday with the number of weekdays, the same wae with the weekend days. Then the
total amount of weekday playtime was added to ¢i@ amount of weekend playtime. This
variable is called GH. Two other variables were aleped to further analyze the game
behaviour. OnH referred to the total amount of malgames played per week and OfH
defined the total amount of offine games played week. Under the category of online
games the following genres were included: MMORP@gline shooters, online racing
games, other MMQO’s, small flash games and socialega Flash games were defined as
online games because these games can only be maled. The other games were specified
as offline games: single player RPG, single plasfeoters, single player racing games and

other offline games.

Game addiction scalén this construct 7-items were included to measkieeamount of game
addiction (question 20). This is the short versidrthe game addiction scale developed by
Lemmens, Valkenburg and Peter (2009). It was abked often the respondents displayed a
certain gaming behaviour in the last half year. €betent of the questions were the feelings
of the gamers themselves and about the relatiorstipeen the gamer and other people or
things. Further the influence of these things wesessed. The 7-items of the game addiction
scale refer to the following topics (Lemmens, Valkerg & Peter, 2009):

1. Salience

2. Tolerance
Mood modification
Withdrawal
Relapse
Conflict

N o g &~ w

Problems

Game addiction was then measured by the followtenms, beginning with “How often in
the last six month...”. “Did you think about plagira game all day long?”; “Did you spend
increasing amounts of time on games?”; “Did youypimmes to forget about real life?”;
“Have others unsuccessfully tried to reduce youngaise”; “Have you felt bad when you
were unable to play?”; “Did you have fights withhets (e.g., family, friends) over your time

spent on games?”; “Have you neglected other impb#ativities (e.g., school, work, sports)

13
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to play games?”. Respondents have to judge thdigoen a five-point-scale ranging from
“never” to “very often”.

To calculate the game addiction scale construct§@Anstruct), the means of the
seven items were established. Further a reliakaliglysis was conducted to see how well the
items correlate with each other. The internal cstesicy for the seven items is good<.78;
Table 4). This cannot be increased by the delatfan item, so all seven items were used for
the GAS construct. Further another variable waspded by dividing the scale in at risk and
not at risk adolescents. Respondents with a melale b&tween 1 and 3 belong to the “not at
risk group” and the other to the “at risk group”t(35). The reason for a bisection of the scale
was that most of the adolescents scores were ofnéwer” and “rarely” scales (85.3 %).
Only a few adolescents indicated “often” (N = Sydmery often” (N = 1) at the GAS scale
(1.2 %). So the addicted group was very small ameéhs chosen for only bisection the scale.
The adolescents who are in the “at risk group” @lan be already addicted, but in this study a

more gentle term was used.

Table 4:

Reliability Analysis for Game Addiction Scale ahd Social Variables (N=496).

Construct Number of Items Cronbach’s alppp ( M SD
Game addiction scale 7 .81 1,78 .68
Subjective norm 3 .94 1.81 1.04
Descriptive norm 3 .78 2.12 1.03
Social pressure 3 .87 1.64 .82

Subjective Norm Peer$he construct of the subjective norm was measuiigdquestion 38.
Three statements were established to assess tivegfeé expected gaming behaviour by
different peer groups. The peer groups from whidluence was supposed are: classmates,
friends in the real life (RL), and online friendsor each of the peer groups the respondents
should tell how much it applied to them (“My classes/friends/online friends find that |
should not game too much”.). The answers were gorem five-point Likert scale ranging
from “totally disagrees” to “totally agree”. Fordlmon gamers the option not relevant was
given. Before calculating a new construct it wastdd if the items have internal consistency.
Cronbach’s Alpha for the subjective norm variablasvhigh ¢ = .94; Table 4). All items

were then integrated in the new construct. To a®athe influence of the whole subjective

14
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norm variable, the mean of the three constructsestimated which is called SN construct in

the following.

Descriptive Norm Peerdn addition three questions were asked to meahwwaléscriptive
norm construct (question 36). The same peer grasps the subjective norm variable are
relevant here. To measure the descriptive norm as vasked: “How many of your
classmates/friends/online friends game too muclif®’ 3cale ranged from “nearly nobody” to
“nearly everybody”. Furthermore for the non gantbesoption “not relevant” was given. The
internal consistency between the three items ofi#seriptive norm is highu(= .78; Table 4)
and cannot be increased. So the mean was establsteeen all three variables. In the

following, this construct is called DN.

Social Pressure PeerQuestion 37 measured the social pressure constfuete pressure
regarding to the game behaviour was evaluated. arheunt of pressure was assessed by
asking questions about the peer group of the respdnFor each of the peer group a separate
guestion was asked: “How often do you have therfgahat your classmates/friends/online
friends will that you play longer?” The questionsdhto be answered on a five-point scale
ranging from actually never to very often. A funttseale was added for the respondents who
think that this question was not relevant for theénreliability analysis of the three items
displayed a high internal consisteney< .87; Table 4). Then, the total mean of the docia

pressure variable was computed in the SP construct.

Data analyses

First, reliability analyses were made to measuee rifiability of the item constructs. The
reliability analysis made use of the Cronbach’s hapvalue. Further descriptive statistics
were done for different variables: Game hours, Gadutction, Social variables and Gender.
Second, t-tests were established to examine signffidifferences among genders. Because
the criteria of a normal distribution were not math the Mann-Whitney U test and the t-test
were estimated. Because both tests provided the sasnlts, the parametric t-test was used.
Also correlation analyses were used to detect iogiships between variables. At last,
regression analyses were carried out to test istiogal variables can lead to an improvement

for the model of game addiction.
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Results

The mean age of the sample was 16 years for thkgample. The mean playing time of both

genders was 17.12 hours per week (h/week). Difteemn the playing time between genders
can be identified with males playing on averagel@%h/week and females 8.85 h/week

(Table 5). Further differences between genres afggacan be seen. Overall, online games
were played more than offline games for both gendEne score on the game addiction scale
is also higher for males (1.86) than for femaled@} (Table 5). In percentages, 3.1 % of the
females and 6.0 % of the males show a high risdeeelop a game addiction. The total

addiction risk of the sample is 5.4 %. Moreover sheres of the social factors (SN, DN and

SP) are higher for males (Table 5).

Table 5:
Means and standard deviations of the gamers’ chtaretics by gender

Females Males

(N=98) (N=398)
Characteristics Mean SD Mean SD
Age 15.57 1.53 15.75 1.56
Game Behaviour
Total amount of game
hours (GH) 8.85 16.02 19.16 18.50
Total amount of online
hours (OnH) 5.38 12.01 12.74 15.85
Total amount of offline
hours (OfH) 3.47 6.87 6.41 10.24
Game addiction scale
(GAS) 1.46 0.68 1.86 0.60
Social Variables
Subjective norm (SN) 1.55 1.05 1.87 1.03
Descriptive norm (DN) 1.59 0.77 2.25 1.04
Social pressure (SP) 1.29 0.53 1.73 0.85
Note.

The social variables are the construct of the items
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The mean data indicates higher values for males tbafemales regarding game
behaviour and game addiction scores (GAS). Forfitis¢ hypotheses (H1: Males spent
significant more time on playing games than femalesvas tested if these differences
between the means are significant. A significaffedence between the two genders and the
game hours (GH) was evaluated (t = 5.07; p<0.0&hsiStent with gaming behaviour, males
also score higher on the addiction scale than fesn&onsistent with the second hypotheses
(H2: Males are more likely to be addicted to gantfesn females), results indicated a
significant difference between the two genders #ra GAS (t = 5.33; p<0.01). Further
differences between the social factors and geneee wroposed (H3: Males score higher on
subjective norm/descriptive norm/social pressur@ntfiemales). Differences were already
seen by comparing the mean data. Males tend t@ $ugher on all of the social variables.
The tests also detected a significant differencevéen gender and the SN, DN and SP

variables (Table 6).

Table 6:

T-Values for Social Variables tested with gender
Social variables t

SN 2.78*

DN 5.81*

SP 4.86*

* T-test is significant at the 0.01 level

Consistent with the fourth hypothesis (H4: Theraipositive relationship between
descriptive norm/social pressure and the amouningd spending on games and a negative
one between subjective norm and the amount of spending on games) a correlation
between these factors was found (p<0.01), see Taltesitive correlations between SN, DN
and SP were detected. Inconsistent with the hyg@the positive correlation for SN was
found although a negative one was expected. Snifedkehces between the values can be
established. The correlation values of DN and S#nst® be higher than the value for SN.
Further a positive relationship with all three sborariables and the GAS (p<0.01) were
identified, see Table 7. Again there is a positieerelation with subjective norm, although a
negative one was proposed by the fifth hypothelis: (There is a positive relationship
between descriptive norm/social pressure and theegaddiction scale and a negative one

between subjective norm and game addiction scaleend can be observed towards a higher
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correlation of DN and SP, although all values agei§cant. When comparing GH and GAS,
it seems that GAS is a better indicator than GHtlier association with the social variables
because values are higher here. Yet, all indicaters significant.

Table 7:
Correlations between the Amount of Gaming Hoursm&aAddiction Scale and the Social
Variables
1 2 3 4 5
1. Game Hours (GH) - - - - -
2. Game Addiction
Scale (GAS) b51* - - - -
3. Subjective Norm
(SN) .16+ A7+ - - -
4. Descriptive Norm
(DN) .39* A4* 22* - -
5. Social Pressure (SP) .32* .39* A4* 57* -

* Correlation is significant at the 0.01 level

For the next two hypotheses the correlation with pleer groups: classmates (CL),
friends in the real life (FR) and online friendsH)PQwas tested. First, it was suggested that OF
correlates more with the game behaviour than CLFR@H6). For SN, DN and SP a positive
correlation was proposed. For SN a positive caiimlawas proposed because OF are the
ones who will not stop the game behaviour but wilirease it. Inconsistent with the
hypothesis it was found that all peer groups haseaificant positive relationship with the
amount of time spend on games (p<0.01), see Tablé& &ndency toward a greater
correlation with friends and online friends canitdentified when comparing the correlation
values.

Results of the tests for the seventh hypothesis (Hiline friends are more associated
with game addiction scale than classmates anddsien the real life) indicated that there
were also no significant differences between peeums regarding the GAS. For all peer
groups the correlation was positive and significakithough no differences between peer
groups were found, a small tendency toward a greaigelation with friends and online

friends can be established.
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Table 8:
Correlations between Game Hours/Game Addiction #msl Peer Groups of the Social
Variables

1 2
1. Game Hours (GH) - -
2. Game Addiction Scale (GAS) - -
Subjective Norm
3. Classmates (CL) 14* A13*
4. Friends (FR) A7* A7
5. Online Friends (OF) A12* .18*
Descriptive Norm
6. Classmates (CL) A7* 27*
7. Friends (FR) .38* A40*
8. OF .39* A41*
Social Pressure
9. Classmates (CL) 24* .28*
10. Friends (FR) .30* .34*
11. Online Friends (OF) .30* .39*

* Correlation is significant at the 0.01 level

After comparing the GH with the social factorstloé peer groups, a comparison with
the two game genres (OnH and OfH) was done. Cemsiswith the hypotheses (H8:
Subjective norm/descriptive norm/social pressuee raore strongly associated with online
gaming than on offline gaming) it was found that BNmore associated with online game
behaviour (p<0.01) than with offline game behavigu#0.01), see Table 9. With regard to
online games, a small tendency toward a higheretairon with FR can be identified. The
peer groups of the DN and SP variable correlateifsignt and positive with online games,
too (p<0.01). In both cases a small tendency tosvardhigher association with OF can be
discovered. Interestingly it was found that OfH wad significant among all peer groups of
the social variables DN and SP. The DN with respedDF is not associated with offline
game behaviour. In comparison, the two other pe@eupgs are significant with a greater
correlation with FR (p<0.01) than CL (p>0.01). Twessure (SP) to play offline games is
more experienced from FR (p<0.01) than from OF (p%)) with no significant correlation
with CL.
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Table 9:
Correlations between Online/Offine Game Hours ahe Peer Groups of the Social
Variables

1 2
1. Online Hours (OnH) - -
2. Offline Hours (OfH) - -
Subjective Norm
3. Classmates (CL) 15%* .04
4. Friends (FR) 16** .06
5. Online Friends (OF) 2% .03
Descriptive Norm
6. Classmates (CL) 15%* .09*
7. Friends (FR) 34** 9%
8. Online Friends (OF) A2%* .08
Social Pressure
9. Classmates (CL) 23%* .09
10. Friends (FR) .26** A7+
11. Online Friends (OF) 30** 10*

** Correlation is significant at the 0.01 level

* Correlation is significant at the 0.05 level

So far only variables were tested. Now predictordlie GAS were estimated. For the
next hypotheses (H9: All three social variablesehav predictive influence on the game
addiction scale) a significant relationship betweke variables was found (F (3, 492) =
45.82; p<0.0001). The analysis for the individualisriables showed a non significant
relationship with the SN construct (t = 0.29; p30,Gsee Table 10. At least it was tested if
gender is a further addictive value for the GASdmion (H10). Because SN was no
predictor, the analysis was done with only DN, $8 gender. Results indicate that DN, SP
and gender are good predictors for the addictiales@ (3,492) = 49.22; p<0.0001), see
Table 11.
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Table 10:

Regression Analyses with the Game Addiction Scaddtee Individually Social Variables
B t

Subjective Norm (SN) .01 .29

Descriptive Norm (DN) 21 6.58*

Social Pressure (SP) A7 3.81*

* Significant at the 0.0001 level

Table 11:

Combined Regression Analysis with Game AddictiaeS8ocial Variables and Gender

B t

Descriptive Norm (DN) .20 6.07*

Social Pressure (SP) .16 4.03*

Gender -.20 -2.84*

* Significant at the 0.01 level

Discussion

The aim of this study was to examine the motivatmplay games and to get more insight in
the game behaviour of adolescents. More speciic#iie influence of social factors on
gaming behaviour and on game addiction scores @eadents was the topic of interest. The
influence of subjective norm, descriptive norm aadial pressure was estimated through a
cross-sectional study. Students from secondaryatiduncand from vocational education in
the Netherlands were subjects of this study. Tkearh questions of whether social factors
have a positive correlation on game behaviour \aesessed through eight hypotheses.

The first hypothesis was that males spent sigmtiy more time on gaming than
females. The results were consistent with the thg®$ and with earlier research (Van Rooij,
Schoenmakers, Meerkerk & Van de Mheen, 2008; YBB6R Males spent twice as much
time on gaming than females. A further differenae be seen by comparing the sample size
of the two genders. Of the total sample males spwme time on gaming than females. The
prevalence can also be seen by using anotherigntghe sample size. In the present study,
more males than females were included. A furthemince can be seen by comparing the

whole sample before selection. Explanations canthla¢ adolescent females have other
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interest like shopping and talking (Chou & Tsai, 020 Moreover stereotypes regarding
gaming exist. Males were the ones who were asswCiatith playing games. These

stereotypes also dominate the game industry, atihdéoday more games for females were
developed than in the past (Hartmann & Klimmt, 2006ales are the ones who buy 75-80%
of the games (Natale, 2002).

Males were also identified to be at higher riskdevelop a game addiction than
females (Haugle & Gentile, 2003). The second hygsithtested if this was also the case in
this study. As mentioned in the “Method” sectior % of the respondents of this sample
score high on the GAS. This rate is smaller thanrétte found by Van Rooij, Schoenmakers,
Meerkerk and Van de Mheen (2008). They detectedeaaf 3.2 %. The difference may come
from the different sample size. The study from 20@38uded 4475 students ranging from 13
to 16 years. The present study only implied to g@@lents. To go a step further, 5.4 % tend
to be at risk to develop game addiction in this ganf only bisection the sample.

To test if there is also a gender gap regardiegstitial factors, the third hypothesis
was stated. Consistent with earlier studies (@ndfi& Hunt, 1995; Steinberg & Monahan,
2007) a gender difference between subjective narthsacial pressure was found. Also less
research is done after the gender differencesmwidbscriptive norm, the correlation was also
significant. This may suggest that males are thesawvho were more likely to be influenced
by social factors than females.

The fourth and fifth hypotheses searched for aetation between the social factors
and the amount of time spending on games and time gadiction scale. The findings of the
present study are consistent with earlier studids & Liu, 2007; Lu & Wang, 2006;
Ducheneaut, Yee, Nickell & Moore, 2006). It was gested that descriptive norm and social
pressure correlate positive with the amount of tisgending on games and the game
addiction scale. Consistent with the hypothesess#ipe correlation was found. In particular,
the more they play and the more they feel addidtesl, more they have the feeling that the
peer group or groups influence they game behavidhbis indicates that the more time
adolescents spend on games the higher their soardse social factors are. Furthermore, a
negative correlation with subjective norm was psgmb It was suggested that the more they
have the feeling that the peer groups want thepiap less, they also play less. Inconsistent
with the hypothesis a positive one was found. Alse game addiction scale should be
negatively correlated. Yet, this was not the c&me explanation may be that the more they
play and are addicted, the more they have thenigéfiat the peer groups want them to play

less. Through cross-sectional data the unexpectecelation can be explained. Only
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associations can be drawn from cross-sectionaliestudio test causal relationships a
longitudinal design is needed. Another suggestias that the subjective norm variable has
only small validity. Although the reliability of ¢hsubjective norm variables is very high, the
construct maybe has small validity. It seems thatsubjective norm variables do not measure
what it pretends to measure.

Further it was established which of the peer gsougre manly associated with
gaming behaviour of adolescents with the sixth tiygsis. It was proposed that online friends
correlate more with social variables (descriptivanm & social pressure) on the gaming
behaviour than the other peer groups. Moreover alsositive correlation between subjective
norm and online friends was proposed by the siyothesis. Online friends are the ones
who play with them. So they wish that the gamey phere and not less. Earlier studies also
determined the influence of online friends (DuclerngeYee, Nickell & Morre, 2006) but less
research is done after the influence of classmeatesfriends. Contrary to the hypotheses it
was discovered that the whole peer group has diymsignificant correlation with the
gaming behaviour of the adolescents. Only smaltl¢anies towards a greater association
with friends and online friends can be detectedhil@r to the sixth hypothesis the seventh
hypothesis determined the correlation with the gaduiction scale. Findings were consistent
with the results just discussed. Although friendgevdefined as real life friends in the study
respondents may integrate their online friendshag ffriends. A study from Smyth (2007)
suggested that people reduce the time with realftiends so that they spend more time
online. The time they spend online is not only doiglay “but also to socialize and form
social networks or connections with online friengSinyth, 2007). The less they spend time
with real life friends the more they integrate thenline friends also as real friends.
Moreover, another argument is that it may be pt¢sshnat real life friends were now online
friends. Research in this topic is limited. Butdsas exist in which people indicated that they
play because they friends did (Griffiths & Hunt989. So if they become addicted they have
no real life and normal friends anymore and friemds/ become online friends then.

Further differences between the types of gameg wesposed by hypothesis eight.
The games were divided into online and offline ganiie online games the social factors tend
to be more available than by offline games (VaniR&@choenmakers, Meerkerk & Van de
Mheen, 2008). They feel socially integrated by camioating with other gamers
(Ducheneaut, Yee, Nickell & Moore, 2006). So alse time spent on online games should
correlate higher with the social factors than witie time spend on offline games. The

influence of friends and online friends on the gdrebaviour was already tested (Griffiths &
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Hunt, 1995; Ducheneaut, Yee, Nickell & Moore, 2006} not within the topic of all three
social variables. Research is also limited in thgct of classmates. Further less research was
done after the influence of peer groups on offlyaenes. Consistent with the hypothesis, it
was found that subjective norm correlates morengtsowith online than with offline game
behaviour. Inconsistent with the hypothesis, desgg norm and social pressure was found
to correlate with both types of gaming behaviodtsr the descriptive norm variable, no
association with online friends on offline gamessviaund. This can be logically explained.
By offline games gamers cannot communicate as byemames. So the association is
smallest here because motivation to play may besnmdrinsic. Descriptive norms to play
offline games can thus come from classmates aadds. The control if someone really plays
games may take place when they meet in their f=al\When someone cannot discuss a
specific game within the peer group, he/she fertduded. Although the correlation with
classmates is not significant for offline games, tbrrelations with friends and online friends
(to a lesser degree) are significant for the sqmieksure variable. Whatever the explanation
of the correlation with online friends, the corteda with friends is clear. A higher correlation
with friends regarding online games can also bealietl by both descriptive norm and social
pressure. For online games a tendency towardsteehprrelation with friends and online
friends can be found by all three social variablBse association with online friends and
friends is likely the same as explained above. Reogn communicate with online friends
only in online games (Drachen & Smith, 2008). Theial factor is highest in these games
(Van Rooij, Schoenmakers, Meerkerk & Van de Mh&#(8), so the association with the
social variables should also be highest.

The last hypothesis tested a model to predictgdmae addiction scale. Descriptive
norm and social pressure were found to be predictariables. Further gender was also an
additive predictor. The question arises again bjective norm variable maybe has a small
validity. For developing a game addiction modekthé&ctors should thus be included.

In summary, males play significantly longer gantemtfemales. Further males tend to
have a higher addiction risk than females. Theaddactors correlate with the time spending
on games and the game addiction rate. A tendenegrtts a greater association with friends
can be seen regarding the amount of time spendingames because norm’s influence.
Descriptive norms and pressure to play online gaimesostly perceived from friends and
online friends. For both an association with friemwdth respect to play offline games exist.
Moreover, descriptive norm and social pressurega@d predictors of the game addiction

scale. Also gender is an additive factor for thisdel.
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Thus, friends in the real life are the ones witieradency towards a higher correlation
with game behaviour of adolescents for all so@altdrs. In further analysis peer groups can
be reduced to RL friends and online friends becatessmates only have a small association
with adolescents overall. Further, a lot of adaeschave friends within the class, so
classmates are also friends for them. This canaexphe small correlation with classmates
because they were integrated as friends or mayleeoiniends but not integrated as class
mates in this study.

Limitations of this study are that only studentswb levels of schools were included
in the study. Another limitation is that the dataluded all types of gamers ranging from low
to high play time. For further studies on the iefige of social factors on gamers it would be
better to include other adolescents and searchtfosk gamers. Then, the data will be more
reliable and can better be tested for the realiémite factors. A final limitations was that the
instructions how to fill in the questionnaire weamet respected from all respondents. For
further studies, a better instruction how to fillthe questionnaire would be helpful, so that
the amount of wrongly filled questionnaires will bmaller. As can be seen in Table 2, 616
respondents have left the subjective norm constalttough a “not relevant” option was
given. Getting more and more insight in the gameebaviour permitted to design an
intervention study so that the game addiction eld decrease. At last it should be
mentioned that not all adolescent gamers are lattoigget addicted. It has to be carefully

selected which adolescents need help and shouittheed in an intervention study.
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Appendix

Appendix 1: Questionnaire (Questions 3-4, 14-15.37038)

3. What is your gender?

4. What is your date of birth?

14. Beneath are some type games. You must saygehbw often you play these games on

the week (Monday to Thursday).

Days Hours Minutes

MMORPG'’s (e.g. World of
Warcraft)

Online shooters (e.g. Call of Duty

~—

Online race games (e.g. Forza via

Xbox Live)

Different MMQ'’s, namely:

Browser games (e.g. via Spele.n|)

Social games (e.g. Farmvill

D

Mafia wars)

Single player shooters (e.g. Call jof
Duty, Gears of War campaigns)

Single player RPG (e.g. Oblivion

Single player racing game (e/g.

(e}

Burnout)

Different Offline games, namely:
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15. Beneath are some type games. You must saygehbw often you play these games on

the weekend (Friday to Sunday).

Days Hours Minutes

MMORPG's (e.g. World of
Warcratt)

Online shooters (e.g. Call of Duty

~—

Online race games (e.g. Forza Vi
Xbox Live)

a

Different MMQ'’s, namely:

Browser games (e.g. via Spele.n|)

Social games (e.g. Farmvill

D

Mafia wars)

Single player shooters (e.g. Call jof

Duty, Gears of War campaigns)

Single player RPG (e.g. Oblivion

Single player racing game (e/g.

«

Burnout)

Different Offline games, namely:

20. How often in the last six month...

Never Rarely Sometimes  Often Very often

Did you think about
playing a game all day

long?

Did you spend
increasing amounts of
time on

Games?
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Did you play games to
forget about real life?

Have others
unsuccessfully tried to
reduce your

game use?

Have you felt bad when

you were unable to

play?

Did you have fights
with others (e.g.,
family,

friends) over your time

spent on games?

Have you neglected
other important
activities

(e.g., school, work,

sports) to play games?

36. Mark in each row the box which applies mostdo.

Nearly
nobody

Less than
the half

About the
half

More
than the
half

Nearly
everybod

y

Not

relevant

How many of your
classmates game

too much?

How many of your
friends game too

much?

How many of your
online friends

game too much?
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37. Mark in each row the box which applies mostdo.

01 July 2011

Never

Little

At times

Frequen

ly

I Very

often

Not

relevant

How often do you have

the feeling that your

j =

classmates will that yo

play longer?

How often do you have
the feeling that your
friends will that you

play longer?

How often do you have
the feeling that your
online friends will that

you play longer?

38. Mark in each row the box which applies mostda.

Totally

disagrees

Disagrees

Not
disagrees

not agree

Agree

Totally

agree

Not

relevant

My classmates find
that | should not

game too much

My friends find
that | should not

game too much

My online friends
find that | should

not game too much
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