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Abstract 

Playing digital video games is a tremendously popular leisure activity. Beside its entertaining 

value, gaming brings people together and is used as a platform to maintain and stimulate social 

interactions. Nevertheless the social component in gaming received little attention in previous 

research . 

Recent developments in the branch of the entertainment industry brought a variety of transparent 

input methods based on real-life human behaviors and movements. Compared to most common 

hand-controlled input methods for gaming, 'embodied gaming' requires overt physical movements 

in order to control the in-game events. This research focuses on the social psychological effects 

induced by the presence of others in an embodied gaming environment. As in sports, being 

vulnerable to the observation of others whilst engaged in overt physical activity was assumed to 

induce feelings of social anxiety which could affect performance negatively. Furthermore the 

presence of others was assumed to affect performance due to a social facilitation i.e. 

performance increments on an easy task and performance decrements on a difficult task. A 

mediated audience was used in order to distinguish and explore the potential interplay between 

the mediating mechanisms at hand. 

An experiment was conducted to research the effects of an audience on a player's performance, 

feelings of social anxiety and game experience. Ninety-seven participants completed a series of 

two embodied gaming sessions. The first session consisted of an unobtrusive baseline-measure. 

For the second session the participants were assigned to one of the four experimental conditions 

(score observation: yes/no, player observation: yes/no). 

The results indicated that the hypothesized increase in arousal in a mediated context were not 

sufficiently strong to affect the player's performance or feelings of social anxiety. 

Although the feelings of social presence were not measured directly, the results indicated that the 

mediated audience did not invoke sufficient feelings of a social presence which is considered a 

basic condition to be met in order to social facilitation and social anxiety to occur. 

These findings do neither support the distraction-conflict model proposed by Sander's et al. 

(1978) nor the evaluation-apprehension model of Cottrell (1968), but are in favor of Zajonc's basic 

and initial assumption for social facilitation effects to occur: the mere presence of another person. 
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1. lntroduction 

Nowadays playing digital games is a popular activity all around the world, but has received 

moderate attention in research . Gaming is stereotypically labeled as a solitary activity. 

Nevertheless, the immense popularity of online multiplayer games, (massive) physical gatherings 

of gamers and reported reasons for purchasing a game device imply the presence of a social 

dimension in gaming. 

Besides playing with others over the internet, playing digital games at a friend's house or with 

family members in the living room is very popular. Nevertheless, research on how these players 

experience the activity trom a social perspective is limited. In social psychology the effects of the 

presence of others on human behavior had been explored previously. The effects on performance 

caused by the presence of others for example are researched in the field of social facilitation. 

Performance could either improve or deteriorate in a social context. The effects have been 

researched in a variety of contexts; however it is underrepresented in the world of digital gaming. 

In addition, recent developments in the branch of the entertainment industry brought a variety of 

'intuitive and natura!' input methods based on real-life human behaviors and movements (e.g" 

Sony EyeToy; Nintendo Wii). Compared to most common input methods for gaming (e.g. a hand

controlled device), 'embodied gaming' requires overt physical movements of the player and put 

the player in the center of attention. Being the center of attention whilst engaged in overt physical 

actions, could invoke feelings of shame or embarrassment. Such feelings could be a source of 

social anxiety which consequently affect performance negatively. In this research the conceivable 

interplay between social facilitation effects and social anxiety are tested i.e" the effects on 

performance and game experience in presence of others are researched . 

In this chapter the theoretica! background is provided first, followed by the research rationale and 

hypothesis. In Chapter 2 the methods of the research can be found . Subsequently in Chapter 3 

the results of the study are presented. Lastly a discussion of the results and study are presented 

in Chapter 4. 

1.1 lntegration of game consoles in everyday life 

Digital home video gaming started in 1972 with the release of "The brown box", later named the 

Odyssey which was produced by Magnavox (Williams, 2006). This interactive electronic device 

had to be connected to an imaging device such as a monitor or televis ion. The device (game 

console) was initially dedicated for playing games, so in that sense it deviates trom a personal 

computer. 

Since then, the global market of home digital gaming has grown to a multibillion Dollar industry. 

Millions of game consoles are sold around the world (see Figure 1) and the gaming market is still 

expanding (Businessweek, 2006). 
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Figure 1: Worldwide sales of portable game consoles (in millions) 

Source: www.vgchartz.com, retrieved 13-09-2007 

According to market research conducted in March 2007, more than one third (36,5%) of the 

Americans who are online own a game console and 15,9% owns a portable game console 

(Nielsen//Netratings, 2007). 

1.2 Experiencing digital games 

Playing digital games is an activity in which a large variety of feelings and experiences could 

arise. Poels , de Kort, & IJsselsteijn (2007a) conducted a focus group study in which a framework 

was proposed which describes the game experience. A categorization of game experience was 

made which resulted in nine dimensions which were ascribed to either in-game experiences or 

post-game experiences. The following dimensions were proposed1
: enjoyment (fun/satisfaction), 

flow (absorption/lose track of time), imaginative immersion (absorbed in the story/returning to the 

real world), sensory immersion (presence/returning to the real world), suspense (tension/relief), 

competence (pride/accomplishment), negative affect (frustration/regret), control (freedom/power) 

and social presence (enjoyment with others/bonding) . 

Besides the experiences and feelings which are associated with playing the game itself, the 

context in which one plays is assumed to affect the game experience as welL 

1.3 The social gaming experience 

In contrast to the stereotypical image of 'a gamer' who is assumed to be socially isolated, playing 

digital games with others appears tremendously popular. Worldwide millions of people of all ages 

play digital games online with others. Yet gaming together is not restricted to the digital world. 

Take tor example so called Local-Area-Network (LAN) parties. These are events where people 

1 Between brackets an example of an in-game experience and subsequently a post-game experience which are 

associated to the specific game experience dimension are provided. 

2 
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carne together and connect their computer to a local network in order to play together or compete 

in tournaments. Such events attract up to thousands of enthusiasts (Jansz & Martens, 2005). 

lnterestingly, Janz and Martens (2005) reported that being physically together with other gamers, 

and meeting people with the same interests were reported the most important motives to join a 

LAN event. The social aspects of such an event appeared to be more important than the motive 

to compete in games. 

Beside the popular online game scene and massive gatherings of gamers, playing digital games 

with others in domestic environments is gaining popularity. The Entertainment Software 

Association (ESA) reported that almost 67% of American heads of households2 played digital 

games. From the group of parents who participated in the study 80% reported to have played 

digital games with their children. Two of the most frequent answers which were provided by the 

parents about their reasons for playing with their children were: "it is a good opportunity to 

socialize with the child" and "it is fun tor the whole family" (ESA, 2007). In the United Kingdom 

similar findings were reported in a study conducted by Prachett (2005). Gamers in the age groups 

of 16-24 year aids and 25-35 year olds regarded playing together with friends as highly valuable. 

In the younger age groups (6-10 year olds and 11-15 year olds) the social aspect of gaming could 

be derived trom the locations where they played games. Respectively 32% and 35% reported to 

play digital games at their friend's or relative's house. Furthermore, within a dwelling, the living 

room appeared to be a common location where a game device could be found beside the more 

private environment like a bedroom. Apparently gaming is more than mere entertainment. Game 

devices are purchased and used in order to maintain or stimulate social interactions (Prachett, 

2005) and secondly gaming can be considered a platform that brings people together (Jansz & 

Martens, 2005). 

1.4 An audience for free 

Playing digital games in the presence of others implies that 'the others' are able to observe the 

player and vice versa. An audience can either be physically present (collocated) or be able to 

monitor trom a distinct location by means of a medium like for example the internet (mediated 

audience). An example of a mediated audience is the other gamers who are able to observe 

other gamers' in-game performance (i.e. the in-game actions of the game character and the 

points scored) in an online multiplayer game. 

In addition to performance a collocated audience (or a mediated audience via a webcam) is able 

to observe the player's bodily actions as well. The other(s) present can observe how the input 

device (e.g. a joystick, gamepad or keyboard) is operated and how the player moves. 

Nevertheless it seems rather meaningless to observe how a button on a keyboard or gamepad is 

pressed. Input devices like a gamepad or keyboard normally involve rather restricted farms of 

2 
The data tor the study was gathered trom "1,200 nationally representative households that had 

been identified as owning either or bath a video game console or a personal computer used to run 
entertainment software" (ESA, 2007). 

3 
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bodily movements (e.g. tilting a controller, moving to the edge of the seat or recoil of the body due 

toa fright response) . However, observations of a player's overt bodily movements could be more 

entertaining for an audience. Recent developments in human-computer interfaces brought new 

types of game controllers which require a relative large amount of physical action. 

1.5 Embodied controllers 

A game controller enables the user to 'contra!' the events in the game by manipulations of the 

buttons on the input device. In contrast to the controllers trom the early days of digital gaming, 

current designs are more sophisticated. They have more input possibilities in terms of the number 

of buttons and there is even the possibility tor wireless operation (see Figure 2). 

Figure 2: Atari joystick (1977), Nintendo NES controller (1983), 

Microsoft Xbox 360 controller (2005) 

What characterizes these classic controllers is the tact that the actions of a game character or 

object are mapped (assigned) toa particular button . That is, by pressing a button on the controller 

a game character starts walking forward in the game world or picks up an object. This rather 

unnatural mapping of required action (pressing a button) and accompanying in-game reaction has 

inspired manufacturers to develop game controllers which facilitate and mimic more natura! 

actions. Amongst ethers Sony and Nintendo have developed types of controllers that register 

body movements which are used to contra! in-game events (embodied controllers) . 

Sony for example uses a camera called Eyetoy to fuse the real and virtual world. The bodily 

movements of the player are monitored by a camera. Consequently the player's body has 

become a controller which can be used to interact with the characters and objects in the game 

(see Figure 3). 

Figure 3: The Eyetoy's camera images are used to fuse the real and virtual world 

Source: http://nl.playstation.com 

4 
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More recently Nintendo launched the Wii game console (2006). The accompanying controller 

must be held in the hand and detects movements along three axis. Furthermore it has a sensor to 

detect where the user points at on the imaging device (see Figure 4). 

\W 

Figure 4: The Wii controller 

Source: http://nl.wii.com 

What distinguishes the classic controllers and the embodied controllers is the required interaction 

style. Classic controllers are restricted to movements of the thumbs and index fingers, whereas 

embodied controllers require more extensive physical action. Waving of the arms, walking trom 

left to right, using the remote like a tennis racket, or swinging it like a baseball bat are actions to 

be performed in order to control the character or object in the game environment. These actions 

are claimed to be more natural and intuitive (compared to pressing a button), which makes it 

"easier and more fun to play even for users who have never touched a gaming device before" 

(Nintendo, 2007). 

Ryan et al. (2006) argued that intuitive controls are associated with a heightened feeling of control 

and freedom as the controls make sense and are easily mastered. Furthermore intuitive controls 

are claimed to interfere less with the feeling of being in the game (also see Rambusch (2006)). 

That is, a player is more likely to stay immersed in the game world (be part of the game), because 

the controls rely on intuitive reactions (i.e. the interface becomes "transparent" (IJsselsteijn & 

Riva, 2003)). The player is not distracted by having to recall which button of the controller should 

be pressed tor the desired action. 

Beside the assumed ease of use, the use of embodied controllers calls tor a change in the 

arrangement of player(s) and the audience. Take for example the situations as presented in 

Figure 5. 

Currently available embodied game controllers like tor example Nintendo's 'Wii-mote' or 

Playstation's Eye-Toy require a certain amount of physical activity which in turn asks tor some 

freedom of movement. Playing with a classic controller allows for a setting in which the players 

and audience are seated next to each other (left picture), whereas in a situation with an embodied 

controller the player is inclined to step up and make space tor the execution of the desired action 

(right picture). 

5 
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Figure 5: Classic versus embodied controllers 

Source: www.xgn.nl 

In a sense the player has become the centre of attention where he/ she is vulnerable to the 

evaluation of the spectators. This setting is likely to cause feelings of anxiety caused by the 

awareness of oneself as a social object (social anxiety). 

1.6 Social Anxiety 

People are motivated to convey a particular impression on others (e.g. in order to create a 

positive image of oneself (Gammage, Hall, & Ginis, 2004)). This process is referred to as self

presentation and serves to monitor and control the impression one makes on others (Gammage 

et al. (2004); Goffman (1959); Hausenblas, Brewer, & Van Raalte (2004)). lf people doubt 

whether they can convey the desired impression or worry about the perception and evaluation by 

others, social anxiety could arise as a reaction to these concerns (Fenigstein , Scheier, & Buss, 

1975; Leary, 1986; Norton, Burns, Hope, & Bauer, 2000). 

Buss (1980) proposed a distinction between four varieties of social anxiety: embarrassment, 

shame, shyness and audience anxiety. Although Buss makes a distinction between these 

varieties, they do not always appear to be mutual exclusive. 

Embarrassment and shame are two emotions which are highly related but rarely occur 

simultaneously. Embarrassment can be expressed by a tempora! feeling of clumsiness for 

example. Common reactions are blushing, smiling or giggling. Shame on the other hand involves 

feelings of self-disappointment and self-regret which stem trom appearing incompetent. These 

feelings are more enduring and involve a sharp drop in self-esteem. Furthermore in contrast with 

the reactions to feelings of embarrassment, blushing does not occur in a shameful situation. 

Shyness refers to the reaction which results trom an expected lack of social behavior. Shy 

persons are concerned about being rejected or appearing foolish in strange or new social 

contexts as these induce caution and fear of potential unknown interactions. For example 

shyness may arise when meeting strangers or visiting unknown places. 

6 
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Lastly audience anxiety could arise when one has to perform before an audience. The two main 

worries that initiate this form of anxiety are the fear of performing poorly or failing, and concerns 

about being liked or appreciated. 

Buss (1980) mainly reports on activities like presenting or lecturing. Activities which involve 

physical activity (e.g. sports) are also reported to be liable to social anxiety. Amongst others 

Hausenblas et al. (2004) and Gammage et al. (2004) report on implications in exercise behavior. 

The concern that others are observing your body, movements and actions (physique anxiety) is 

believed to be a cause of decreased exercise behavior and physical activity. 

The use of embodied controllers in a social gaming context is expected to have parallels with a 

sport context in which an audience is present (i.e., in both situations one's physique and overt 

bodily movements are observable to the audience). The use of an embodied controller in sports 

games for example resem bles the way in which sportsmen use their racket at the tennis court or 

golf club at a golf course. lt is expected that displaying of overt bodily movements for an audience 

in embodied gaming also invokes feelings of social anxiety. Social anxiety could arise when one 

is afraid to make mistakes, worries about looking foolish whilst swinging with the controller or is 

concerned about his/her conveyed impression of a sports(wo)man in the presence of an 

audience. Furthermore these feelings could be enhanced by the 'unnatural' setting in which the 

sport-like behaviors are performed as such behaviors are expected to be performed at a sport 

facility rather than in a living room for example. 

lf the feelings of social anxiety become sufficiently strong, it is expected that the negative feelings 

associated with social anxiety will prevail and performance could be affected negatively. 

1. 7 Social facilitation effects 

Effects on human behavior of activities in social contexts have been a subject in social 

psychology for years. The general findings amongst experiments in a variety of social activities 

was that sometimes performance improved (social facilitation) and for other tasks the 

performance decreased (social inhibition) due to the presence of others. 

The initial and most used explanation of these social facilitation effects were proposed by Zajonc 

(1980). Task difficulty was believed to be the differentiating factor that determined whether 

performance improved or deteriorated. Performance on an easy or well mastered task 

presumably improves, whereas performance on a difficult task deteriorates while being watched. 

According to the Hull-Spence theory non-specific drive states (caused by for instance the 

presence of others) increases the likelihood of dominant responses in a stimulus situation 

(Hewstone, Stroebe & Stephenson, 1996; Zajonc, 1980). In easy task situations the correct 

responses (instinctive responses) will prevail and dominate, enhancing performance. On a difficult 

task these instinctive responses (which are unlikely to be correct) will dominate and hinder 

performance. Later research questioned whether the presence of others in itself is the source of 

the drive. 

7 
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Amongst ethers Guerin and lnnes (in Uziel, 2007) elaborated on the above mentioned model. In 

contrast with Zajonc's assumptions, not merely the presence of ethers was assumed to be the 

source of arousal. Guerin and lnnes proposed 'Alertness' to be the mediating mechanism which 

causes arousal (see Figure 6) . Alertness can be described as an automatic fight-or-flight 

response readiness which in turn causes arousal. As social encounters are assumed to be 

threatening , people will be on guard in order to react immediately if necessary. This alertness 

causes arousal and subsequently social facilitation . 

Figure 6: Alertness model 

A second model was proposed by Cottrell (1968). In contrast with Guerin and lnnes he proposed 

'evaluation apprehension' to be the mediating mechanism which causes arousal (see Figure 7). 

Cottrell ( 1968) argues that people have learned to associate the presence of ethers with 

performance evaluation. The mere presence of an audience is not the primary cause of the drive, 

but it is caused by unconscious expectations about the potential outcomes of the evaluation. 

These expectations can be positive or negative and are based on past experiences. So if a 

performer expects to be evaluated by ethers, these thoughts will induce a heightened level of 

arousal. Subsequently the increased likelihood of the correct dominant responses will enhance 

the performance on an easy task, whereas the (incorrect) dominant responses will hinder 

performance on a difficult task. 

According to Cottrell , social facilitation only occurs if one expects to be evaluated. lf one plays a 

digital game in the presence of ethers, social facilitation should only occur if the player believes 

that the ethers are evaluating his/her performance. The other way around, if the ethers are not 

able to evaluate one's performance, it is unlikely that arousal will be induced resulting in social 

facilitation effects as proposed by Cottrell (1968). 

Figure 7: Evaluation-apprehension model 

A third model is suggested by Sanders et al. (1978) and consists of two parts (see Figure 8). On 

the one hand the presence of ethers is a source of distraction in itself. Other persons around 

demand some (unconscious) attention which is at the cost of the total amount of attention one can 

spend on a task in order to perform well. The distraction caused by an audience leads to a 

distraction conflict and consequently impairs performance, i.e. it impairs performance on an easy 

and on a difficult task as well. 
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Sanders et al. (1978) define a distraction as "any stimuli or response requirement that is irrelevant 

to the subject's primary task" (p. 292). According to Buss (1980), if one worries about the 

audience's interpretation of one's appearance and behavior (public self-awareness) the focus of 

attention is being directed towards the player's feelings of the self (i.e. the player becomes aware 

of him/her as a social object). Focusing on the self implies less attention to be spent on the task at 

hand . Therefore social anxiety (thoughts about not being able to convey a certain image) is 

assumed to be a cause of cognitive distraction. Like other distracting factors, social anxiety is 

expected to hinder performance on easy tasks as well as on difficult tasks. 

At the same time the presence of others increases a person's drive. The drive will evoke the 

dominant response which can either be correct or incorrect (in accordance with Zajonc's view) 

resulting in improved performance on easy tasks and decreased performance on difficult tasks. 

In both cases the effect on a difficult task is rather negative and impairs performance, whereas 

the enhanced drive is expected to overrule the distracting effect of the audience which 

subsequently leads to a performance increment. 

~sence 
of others 

Distraction 
8~nflict 

Figure 8: Distraction model 

All of the above mentioned models advocate different mediating mechanisms for social facilitation 

effects, either through the mere presence of others (Zajonc), the fear for unexpected social 

interactions (Guerin and lnnes), the evaluative threat of an audience (Cottrell) or an audience 

being a source of distraction (Sanders et al.). As studies on social facilitation effects in a 

(embodied) digital gaming context are underrepresented in literature, it would be interesting to 

research if social facilitation effects do occur in an embodied gaming. lf they do occur, the 

question arises what type of mechanism causes these effects in this particular context. 

1.8 Combining social facilitation and social anxiety 

In order to be able to distinguish between the social facilitation mechanisms at play, a distinction 

between the theoretica! models should be made possible. lt is expected to achieve this distinction 

by exposing gamers to an audience which can evaluate a player either merely on performance or 

merely observe overt bodily actions. A player who is expected to be evaluated on performance 

should, according to the evaluation-apprehension model, become aroused which consequently 

leads to social facilitation effects (i.e. show improvements on easy tasks and difficult tasks should 

be impaired). On the other hand exposing a player to an audience that is merely observing the 
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player's overt bodily actions, feelings of social anxiety are expected to be invoked. According to 

the distraction-conflict model, feelings of social anxiety could become a cognitive distraction which 

impairs performance negatively regardless of the task difficulty. However, exposing participants to 

a physically present audience could make it rather difficult to distinguish between the two models. 

For example, the slightest sound made by a member of the audience (an audible distraction) in a 

situation in which a player is supposed to be merely vulnerable to the evaluation of his/her 

performance makes it impossible to pinpoint the source (evaluation or distraction) of the potential 

drive. By removing or minimizing potential sources of distraction, such as the physical audience, it 

is expected to be able to distinguish between the mechanisms of 'evaluation apprehension' and 

'distraction conflict' . Therefore it is suggested to replace a physical audience by a mediated 

audience. 

However, for social facilitation or social anxiety to occur the player needs to sense the presence 

of others as these effects only occur in a social context. In a mediated environment such feelings 

are assumed to occur due to the experience of social presence i.e. "users teel that a form, 

behavior, or sensory experience indicates the presence of others" (Biocca, 1997). 

Social facilitation effects have been reported to occur in mediated contexts (Cohen, & Davis, 

1973; Geen, 1980; Lambert et al., 2003). Furthermore Feinberg and Aiello's (2006) reported on 

having found support for the occurrence of social facilitation effects caused by evaluation

apprehension and distraction-conflict without presence of a physically present audience. 

These findings indicate that a mediated audience is able to invoke feelings of social presence 

which subsequently are expected to results in social facilitation effects. 

1.9 Rationale and hypotheses 

Playing digital games together is a context in which game experience and performance are 

affected by the presence of others. Kimble and Rezabek (1992) for example reported on 

significant differences in game performance caused by the presence of an observer. The effects 

due to the presence of others on performance have been researched in the field of social 

facilitation in a variety of contexts. However, the effects of others on performance and on the 

player's experience in a gaming environment are limited. 

In addition to the 'classic' input methods, the use of embodied controllers is expected to add 

another dimension to the player's experience. For example the transparency of the embodied 

controllers is expected to enhance the positive feelings associated with heightened feelings of 

control and freedom (Ryan et al., 2006). In contrast to the positively oriented experiences, the use 

of embodied controllers is also expected to be a potential source of social anxiety. The overt 

physical activity required for controlling the in-game actions could induce feelings of shame or 

embarrassment in the presence of others i.e" players could become aware of themselves as a 

social object. These negative thoughts could subsequently be a source of distraction and prevent 

the player to focus on the primary task at hand. In terms of social facilitation such a distraction 
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can lead to an impaired performance according to the distraction-conflict model proposed by 

Sanders et al. (1978). 

By exposing the player to an audience that is either to observe the player's body or performance, 

social facilitation effects are expected to occur. lf the body is observed, social facilitation effects 

are expected to occur according to the distraction-conflict model proposed by Sanders et al" 

(1978) in which social anxiety is a source of distraction . lf performance is observed by an 

audience, social facilitation effects due to the evaluation-apprehension model by Cottrell (1968) 

are expected to occur. 

The question arises what the effect of social anxiety puts forward in an embodied gaming context 

and how this relates to a player's performance and game experience. Furthermore it remains 

speculative what impact a mediated audience has in an embodied gaming context. By this 

research more insights could be attained in the social psychological influence on performance 

and game experience of an audience in this specific context. Therefore the following research 

question is proposed: 

"What are the effects on a player's performance, feelings of social anxiety and game experience 

due to the observation by a mediated audience in an embodied gaming context"? 

For the observations a distinction is made between the observation of the player's performance 

and overt bodily actions. The distinction between the types of observation is expected to result in 

different effects on performance, feelings of social anxiety and game experience. 

lf the player's performance is apparent to a mediated audience, it is expected that evaluation 

apprehension is the mediating mechanism that could invoke social facilitation effects (e.g. 

performance increments on an easy task and decrements on a difficult task). As the player's body 

is not observed, feelings of social anxiety should be minimal. Therefore it is expected that the 

player's experience would be less negative compared to the situations in which social anxiety 

does occur. These negative feelings are expected to be accompanied by a moderate feeling of 

tension as the player is believed to be evaluated. Secondly players are expected to be less 

distracted and subsequently feel more immersed in the game. 

In a situation in which players are exposed to the observation of their body to an audience, 

performance is expected to be affected negatively regardless of the difficulty of the task. 

According to the 'distraction model' feelings of social anxiety ( i.e. worries about not being able to 

convey the desired impression), could distract from the primary task. In addition to the negative 

feelings associated with social anxiety, the assumed deterioration of the performance is expected 

to enhance the negative experience even more. These negative feelings are believed to be 

accompanied by feelings of tension. Furthermore more the distraction is assumed to interfere with 
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feelings of being in the game. Not being able to be immersed in the game is assumed to be an 

indication of the presence of a distraction factor. 

Exposing players to both the observation of their physique and performance could induce social 

facilitation effects and social anxiety simultaneously. The effects of social anxiety are expected to 

influence performance negatively on all tasks. Therefore less improvement on the easy task and 

larger decrements on the difficult task are to be expected. However, the negative effects of social 

anxiety could prevail and hinder performance negatively 

lrrespective of the mediating mechanism at hand, feelings of social anxiety are assumed to be 

associated with negative feelings. Consequently the game experience should be relatively 

negative as wel!. Furthermore as the players are exposed to the evaluation of both their 

performance and body, tension is expected to be more intense than in the situations in which one 

method of observation is used. As like the situation in which the body is observed the distraction 

due to social anxiety is expected to hinder with the feelings of being in the game. 

Both social facilitation effects and social anxiety are associated with a heightened drive. lt is 

expected that a heightened feeling of arousal is present in all situations other than playing alone 

due to social facilitation effects, social anxiety or both. Furthermore arousal in the situation in 

which both observation types are present is expected to be relatively high (due to the assumed 

additive effect on arousal of social anxiety and facilitation) compared to the situations where either 

of the two types of observation are used. That is, if social facil itation effects do occur in an 

embodied gaming context 
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An experiment was conducted in order to test the hypothesized effects of observation by an 

audience on performance, social anxiety and game experience. In this chapter the experimental 

design, information about the participants and apparatus used during the experiment are 

provided. Subsequently the procedure, manipulations and measures are discussed. 

2.1 Design 

The experimental design followed a 2 (Body Observation: yes/no) x 2 (Performance Observation: 

yes/no) x 2 (task difficulty: easy/difficult) mixed design (see 

Figure 9). Participants were randomly assigned to one of these four experimental conditions. The 

third independent variable difficulty of the game was manipulated within-subjects. 

Performance, arousal, social anxiety and game experience were the dependent variables. 

2.2 Participants 
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Figure 9: Experimental conditions 

Participants between the age of 18 and 30 were recruited via the JF Schout~n School database of 

participants and distribution of flyers at the campus of the Eindhoven University of Technology. 

The invitations and flyers directed participants to an online application where participants could 

subscribe and schedule their appointments for the experiment. In total 79 participants (average 

age= 20.9 years, SD = 2.7) completed the experiment (57males, 22 females), for which they 

received a financial incentive of 10.- Euros. The distribution of participants across conditions is 
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presented in Figure 10. 

Body observation 
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Figure 10: Participants per condition 

2.3 Apparatus 

The experiment was conducted in a laboratory consisting of three separate rooms (see Figure 

11 ). The semi-transparent mirror in between the control- and experimental room was shielded off 

during the experiment by a large screen (See appendix A for the overviews of the rooms). 

Control 

room 

Waiting 

room 

Il 

Experimental room 

/ 

Laptop .... ···················1 ~ 

* oer.·.·.·· 1.' -~ 
t 

Beamer ·················· .... ..J ~ 

Figure 11: Laboratory plan 

A Nintendo Wii game console was connected to a beamer (Sony VPL-PX20) which projected an 

image with a diagonal of 1.32m (width 1.05m x height 0.82m) on the projection screen (see left 

picture in Figure 12). The audio from the game console carne trom the beamer's internal speaker 

(volume set at 16) and the Wii controller. 

Participants were instructed to take place on a mark on the floor (3.15m trom the projection 

screen). Nintendo's Wii Sports tennis game was played. The purpose of the game was to return 

as many balls as possible without making a mistake. 

A laptop (Dell Latitude 0800) was placed in front of the participant and used for instructions 

(presentation in Microsoft PowerPoint) concerning the purpose of the experiment, the use of the 

game console and the digital game (See appendix B for the provided instructions and the rules of 

the game). 
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Figure 12: Experimental set-up (left) and an example of the Picture-in-Picture recordings from the cameras. 

A wall mounted camera (Panasonic WV-CL700) and a dummy camcorder (JVC GR-DVL 150) on 

a tripod were used for recordings. The cameras3 were connected to a video mixer (Videonics 

MX036765) that allowed for Picture-in-Picture recordings of bath images (see right picture in 

Figure 12). 

Additionally two small microphones were placed out of sight underneath the tables in the 

experimental room. 

Recordings (audio and video) are processed and stored on a desktop computer using lntervideo's 

Snazzi MPEG-2 decoder (version 1.4.24, Full DVD quality, bit rate 2000 Kbps). 

2.4 Procedure 

The experiment consisted of two gaming sessions of approximately 45 minutes each on two 

different days. The date and time were chosen according to the participant's liking, making use of 

an online subscription procedure. Per day a maximum of ten participants was scheduled. 

The first session is referred to as the baseline session and the second as the experimental 

session. Bath sessions started with a training period followed by an unobtrusive measurement. 

lt was of importance to minimize any potential stimuli that could induce feelings of being 

evaluated or observed other than those of the experimental manipulations. 

According to the alertness model proposed by Guerin and lnnes (in Uziel, 1997), arousal could be 

induced by the expectance of unintentional social encounters. In order to give the impression that 

unintentional social encounters were not likely to happen, the curtains and doors were kept closed 

as much as possible. Secondly, the course of action during the experiment was presented 

beforehand and participants were informed that they were expected to call the experimenter after 

finishing the task at hand (i.e. participants were assured that the experimenter would not enter the 

room unexpectedly). 

Furthermore keeping the doors and curtains closed made the participants less vulnerable to 

external distractions (e.g. people walking by or talking). This minimized the chance of 

3 The actual video source representing the dummy camcorder's view is tapped directly from the Wii game console and 

serves as a system for unobtrusive recordings of the game scores. 
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unintentional stimuli that could invoke social facilitation effects as described in the Distraction 

model by Sanders et al. (1978). 

Lastly, according to Biocca (1997) a heightened feeling of immersion ('being inside the virtual 

world') leads to less vulnerability to distractions from the environment. lt is assumed that 

participants are able to identify with the game-character more easily if the character represents 

the same gender, which in turn should results in an enhanced feeling of immersion. In order to 

keep the participants focused on the game and less prone to distractions, a same-sex game 

character was chosen (see Figure 13). 

Figure 13: Male (left) and female (right) game character 

2.4. 1 Baseline session 

The first session served as an introduction, training period and a baseline measure of which the 

participant was unaware. Therefore unobtrusive recordings of the scores were started and the 

control room was locked before the participant was picked up by the experimenter. 

Entering through the waiting room that is set-up as a workspace for the experimenter with a 

laptop computer and some books, the participant was invited to stand at the mark on the floor. 

The experimenter guided the participant through the presentation that was displayed on a laptop 

computer in front of the participant (see Appendix A). The presentation consisted of an overview 

of the study and experiment, the use of the Wii controller and the rules of the game (see Appendix 

B for details on the presentation and instructions). Participants were told that the first session 

could be considered for training purpose only in preparation of the experiment to come. 

After this short introduction the participant was instructed to select the tennis game to be played 

and pick a game character. 

In the presence of the experimenter the participant played for five minutes. After this period an 

audible signal was produced by the laptop computer and written instructions to stop playing were 

displayed. At this point the experimenter mirrored the projected image for the difficult task. Again 

a five minute practice period was granted. 

The subsequent audible signal announced the second phase of the practice session in which the 

experimenter retreated to his workspace and closed the door, leaving the participant alone for 

some additional training . The projection type was set to normal and instructions were provided to 

call the experimenter upon completion of ten trials. The number of completed trials was registered 

by pressing the spacebar on the laptop computer after each trial. 
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Once the first ten trials were completed, an audible signal was produced and instructions were 

displayed to call for the experimenter. The projection type was then reversed and the participant 

completed another ten trials with the difficult task. Upon completion final instructions were 

displayed which announced the end of the first session. 

After the participant had left the recordings were stopped. 

2.4.2 Experimental session 

The second session served as the experimental session in which the participants were exposed 

to the manipulations according to the experimental design: no observation (Control Condition), 

observation of the screen (Screen Only), observation of one's body (Body Only), or observation of 

bath (Screen & Body) . The cameras pertaining to the particular experimental condition were set

up in advance. 

Assignment to a condition was initially determined by the subscription date and time of the 

participant. A fixed schedule in which the conditions varied was used. That is, the experiments 

were conducted according to the schedule until the maximum of participants per condition was 

reached. lf so, the subsequent participant was assigned randomly to one of the other conditions in 

order to spread participants evenly over conditions. 

As the first session was told to be meant as a training, it was expected that participants could 

become anxious or aroused by the expectation to be evaluated as they were about to start the 

real experiment. In order to minimize these possible feelings of anxiety or heightened arousal 

participants were told that some additional training was needed before the real experiment 

commenced (see Appendix E for the instructions). 

Unobtrusive recordings were started and subsequently the participant was picked up by the 

experimenter. In all other than the Control Condition the participant was introduced to the 

confederate before entering the experimental room. A television monitor with the camera view 

was placed towards the participant to give an impression what the audience (see Section 2.5.3) 

was able to observe. Furthermore the participant was informed about the camera(s) present and 

presented a consent form for the use of recordings. 

In the presence of the experimenter the participants performed the easy and difficult task (each 

for 2.5 minutes) in order to get used to the game again. 

The experimenter retreated from the experimental room and left the participant to complete 10 

trials for the easy as well as the difficult task. The order of task difficulty was fully counterbalanced 

within each experimental condition. The countdown application and instructions were similar to 

the first session. 
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On completion of the trials recordings were stopped and the participant was placed in one of the 

cubicles to fill out the questionnaire4
. After filling out the questionnaire participants received the 

incentive and asked for their expectations concerning the goal of the experiment. All participants 

turned out to be unaware of the real nature of the study. 

In succession of a full debriefing, participants were asked to sign a consent form for the use of the 

recorded materials (unobtrusive and obtrusive recordings). All participants gave their consent. 

2.5 Experimental manipulations 

2.5.1 Task difficulty 

lmprovements in performance due to social facilitation are believed to occur in easy, well 

mastered tasks, whereas diminished performance is likely to occur in difficult tasks. Alterations in 

game difficulty were achieved by manipulation of the projected image of the game. 

Figure 14: Screenshot game play 

The tennis game was projected on a projection screen (see Figure 14). For the easy task the 

game was played as if one is playing tennis in the real world. An approaching ball should be 

returned by swinging the controller like a real tennis racket on the corresponding side of the body. 

In the difficult task condition, horizontally mirroring the beamer's output resulted in a swap 

between left and right. A ball approaching on the right side of the game character at the screen 

should be reacted upon by a swing of the controller on the left side of the participant's body and 

vice versa. A pilot was conducted to test the manipulation of task difficulty. The counterintuitive 

reaction indicated to increase the difficulty of the game. 

2.5.2 Manipulation of observation 

As described in Section 2.3, two cameras could be placed in the experimental room: one facing 

the participant and one facing the projection screen (see Figure 27 in Appendix A). The wall 

4 As the questionnaire involves items that concern feelings of being evaluated participants filled out the questionnaire out 

of site of the camera(s) present. 
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mounted camera facing the participant was hidden by wrapping a black cloth around it in the 

baseline session and the no Body Observation conditions. 

In the Body Only condition the wall mounted camera was uncovered. 

The tripod with camcorder was placed in the performance observation conditions. 

For all conditions other than the Control Condition the audience was located in the control room 

and was able to observe the participant by means of camera observation. The participants 

however were told that they would be evaluated and attended to the presence and location of the 

cameras to emphasize that they were observed . 

2.5.3 Audience composition 

In order to invoke social facilitation effects or social anxiety the player needed to be evaluated by 

another persen or other persons. Previous research on the effects of the composition of an 

evaluative audience on performance indicates that strictly male, strictly female (Brown, Hall, 

Holtzer, Brown, & Brown, 1997) and same sex audiences (Garland & Brown, 1972) influence 

male - and female participants differently. 

As bath males and females participated in the study and no above mentioned audience 

composition appears to affect male and female participants alike, an equal numbered, mixed 

audience is used. That is, the male experimenter and a female confederate. The confederate was 

introduced as an expert in gaming research. 

2. 6 Measurements 

In order to be able to correct for potential differences between participants in their sensitivity toa 

manipulation, a distinction is made between state and trait measures. State measurements reflect 

the situations in the experiment, whereas trait measures reflect more stable characteristics of 

respondents, irrespective of current conditions. Personal traits could influence performance and 

game experience regardless of the experimental manipulation. Therefore a series of control 

variables were included to be able to correct for trait-induced differences. 

First the dependent variables will be discussed and subsequently the control variables. 

2.6.1 Dependent variables 

Performance was determined by analysis of the game score recordings. Arousal, social anxiety 

and gaming experience were measured using a questionnaire. 

In the questionnaire, participants were asked to reflect on several moments during the course of 

the experiment (state measures): during the game and directly after playing the game. The 

questionnaire can be found in Appendix C. Coding values, itemized lists of the subscales and 

translations are presented in Appendix D. 
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2. 6. 1. 1 Performance 

Game scores were recorded unobtrusively for all participants. Every correct returned ball yielded 

a point that was added to the score. lf a mistake was made, the trial ended and the participant 

had to start over. 

Performance was determined by calculating the average of the number of correct returned balls 

over ten trials. The averages were calculated separately for the easy and difficult task. 

2.6.1.2 Arousal: Self-Assessment Manikin (SAM) 

For the measurement of arousal, pleasure and dominance the pictorial SAM was administered 

which is considered to be a reliable method for "assessing responses to an affective stimulus in 

many contexts" (Bradley & Lang, 1994, p. 49). 

The dimensions were measured on a continuous nine-point scale, represented by a series of 

figures. For pleasure, the series ranges trom a smiling to a frowning figure, arousal is represented 

by a sleepy figure on the one end and an excited figure on the other and for dominance the size 

of the figure ranges trom very little (submissive) to very large (powerful). Participants were 

instructed to reflect on their responses while playing the game. 

2.6.1.3 Socia/ anxiety: Positive Affect and Negative Affect Schedule (PANAS) and Social Anxiety 

Sca/e (SAS) 

The PANAS is a 20-item self-report mood scale that measures positive affect (PA) and negative 

affect (NA) (Watson, Clark, & Tellegen, 1988). PA indicates if the evenUactivity was pleasurable 

(e.g. feelings of enthusiasm and excitement), whereas NA reflects feelings of distress (e.g. 

shame, guilt and fear). lnstructions were given to fill out the PANAS reflecting on the situation in 

which the participant was playing the game. 

The questionnaire administered was based on the Dutch translation by Fisher (2004). 

The PANAS is a widely used measure (Lyubomirsky, King & Diener, 2005) and reported to be a 

reliable and valid measure in non-clinical situations (Crawford & Henry, 2004, Peeters, Ponds & 

Vermeeren, 1996). 

A large variety of social anxiety measures found in literature can be categorized as trait 

measures. However, for this study a state measure is preferred to reflect on the feelings of social 

anxiety during the experiment. Therefore a separate scale was constructed and introduced as a 

measure for social anxiety: the Social Anxiety Scale (SAS). The scale consisted of self-report 

items which reflected on the causes, feelings and reactions associated with social anxiety (see 

Table 1 ). This subscale was incorporated in the Game Experience Questionnaire. 
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Table 1: Questionnaire items of the SAS 

SAS item Social anxiety genre 

Ik voelde mijn hart bonzen na het maken van een fout Arousal: audience anxiety / shyness 

Ik voelde me bekeken Audience anxiety 

Ik had het gevoel dat ik voor gek stond Embarrasment 

Ik moest blozen Embarrasment 

Ik voelde een drang om te presteren Pressure 

Ik schaamde me Shame 

Ik was verlegen Shyness 

2. 6. 1.4 Game Experience: Game Experience Questionnaire (GEQ) and Post-game Experience 

Questionnaire (PGEQ) 

The Game Experience Questionnaire is a recently developed self-report scale for the exploration 

of the participant's experience du ring and after playing a digital game (Poels , de Kort, & 

IJsselsteijn, 2007b). From the original modular Game Experience Questionnaire the core 

questionnaire (GEQ) and Post-Game Experience Questionnaire (PGEQ) were administered. 

The core questionnaire probes the following components: Positive Affect, Negative Affect, 

Tension, Competence, Flow, Challenge, and Sensory and lmaginative lmmersion . 

The Post-Game Experience Questionnaire reflected on the moment directly after the participant 

has finished the last series of trials and includes the following components: Positive Experience, 

Negative Experience, Tiredness and Returning to Reality. 

lnitial studies indicate that the original Game Experience Questionnaire is a sensitive and valid 

measure with high internal consistency between the subscales (Poels et al., 2007b). The Dutch 

translations of the GEQ and PGEQ provided by the authors were administered. 

2.6.2 Contra/ variab/es 

2.6.2.1 Anxiety and arousal: Behavioural lnhibition and Behavioral Activation Sca/es (BIS/BAS) 

According to Kashdan (2007) heightened activation of the BIS could be a trigger for anxiety and 

the use for avoidance coping strategies in social situations. As the experiment involves a social 

situation in a sense that the participant is going to be evaluated by others, the BIS/BAS was 

administered as a trait measure of anxiety and arousal. 

Heightened arousal and feelings of anxiety are attributed to the activation of a biobehavioral 

aversive/avoidance system (Johnson, Turner & lwata, 2003). This behavioral inhibition system 

(BIS) is sensitive to threat and danger, termination of reward, navel stimuli, and motivates 

21 



2. Method 

humans to withdraw from these stimuli. On the other hand an appetitive/approach system 

motivates humans to pursue pleasurable situations. This behavioral approach (or activation) 

system (BAS) is sensitive to rewards or termination of punishment (Franken, Muris & Rassin, 

2005). The BIS/BAS scales are developed to assess a person's sensitivity to these systems in 

which BAS is divided in three subscales: Drive, Reward Responsiveness and Fun Seeking. Drive 

refers to the pursuit of desired goals, Reward Responsiveness to the positive response to 

occurrence or anticipation of a reward and Fun Seeking focuses on the spontaneous desire and 

willingness to approach potentially rewarding events (Carver & White, 1994). 

The scales were translated from the original, as proposed by Carver & White (1994). 

2.6.2.2 Physica/ anxiety: Physica/ Activity and Sport Anxiety Scale (PASAS) 

Anxiety and avoidance behaviors caused by social phobia in performance situations like sports 

(Norton, Hope, & Weeks, 2004) show similarities to that of the experiment as it involves physical 

activities in a (mediated) social environment. Social anxiety could cause a decrease in physical 

activity which in turn could hinder performance (Norton et al. , 2000). Norton et al. (2004) 

developed the PASAS to assess the level of anxiety and avoidance behaviors in athletic 

situations. Like the BIS/BAS, the PASAS is administered as a trait measure in order to account for 

the participant's sensitivity for physical anxiety in everyday life situations. The scale was 

translated from Norton et al. (2004). 

For this study the original measure was adapted to (physical) gaming situations (like swinging 

with the Wii's controller) instead of sport situations. On the one hand it reflects on physical 

activities whilst playing digital games and on the other the PASAS reflects on the anxiety caused 

by the evaluation of others. 

lt is expected that not all of the participants frequently play digital games. Therefore they were 

asked to indicate how often they played prior to the experiment. lf the participant played less than 

once every half year, they were instructed to fill out the PASAS as if it concerned a sport situation. 

2.6.2.3 Demographic variab/es 

Lastly demographic data were collected regarding the age, sex, left- or right handedness, 

familiarity with the experimental activities (i.e. previous experience with the Nintendo Wii game 

console or tennis experience) and gaming behavior in general. Gaming behavior was 

characterized by the frequency of playing games, duration of play, type of game device, type of 

controller and whether games are played in solitude or together with/against (mediated) others. 
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3. Results 

In this chapter the results of the experiment are discussed. First the preparation of the raw data 

will be discussed followed by the analysis of the potential influence of the control variables on 

performance, social anxiety and game experience. Subsequently the effects of the task 

manipulation and potential learning effect were tested tor. Lastly the results of the hypothesis 

tests are presented. 

All statistica! analyses were performed using SPSS 15. 0 tor Windows (version 15. 0.1 ). Alp ha was 

set at .05 unless stated otherwise. 

3.1 Data preparation 

The raw data trom the experiment was first checked tor irregularities and missing values before 

computing the scores tor the performance measure and the questionnaire's scales. Lastly the 

reliability of the questionnaire was assessed. 

3.1.1 Missing values 

There were no signs of unexpected systematic missing values in the gathered data. The 

incidental missing values in the performance measure and questionnaire are discussed below in 

detail. 

3. 1. 1. 1 Performance measure 

One of the participants consistently completed only nine out of ten trials in both the baseline and 

experimental measure and tor both projection methods. In addition to above mentioned missing 

values five scores were missing. In the baseline measure one score of the 91
h trial and tour scores 

of the 101
h trial were missing. In the experimental measure one score of the 101

h trial was missing. 

As these additional values did not show a consistent pattern, 1 would address them as procedural 

errors. The most likely reason is that the participants started the counting procedure before the 

first attempt or did not use the counting procedure consistently during the session . 

Furthermore the scores of the experimental measures trom two participants were lost due to 

technica! failures. 

No problems were expected in the subsequent analysis as the average score of the remaining 

trials were computed tor these participants. 

3. 1. 1. 2 Questionnaire 

Participants who did not play digital games at all were instructed to skip the items concerning their 

gaming behavior (average duration of a game session, the type of game platform used, the type 

of controller and the social context) . Besides the eight participants who indicated not to play digital 

games, tour other participants did not fill out these items either. 
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3. Results 

One participant did not fill out the PANAS and was excluded from the analysis in further analysis 

concerning the PANAS. The items 'vijandig' and 'prikkelbaar' were not filled out by two other 

participants. The missing values were excluded from the analysis and subsequently the scores 

over the remaining items of the subscales were calculated 

The items 'Ik voelde me succesvol', 'Ik moest blozen' and 'Ik was prikkelbaar' from the GEQ were 

not filled out once by three different participants. The missing values were excluded from the 

analysis and subsequently the scores over the remaining items of the subscale were calculated. 

3.1.2 Score computations 

The unobtrusive recordings of the game scores were analyzed and the score per trial was noted. 

For the performance measures the average scores for each set of 10 trials were computed. This 

resulted in four mean scores for the easy and difficult task in the baseline session and the easy 

and difficult task in the experimental session. Subsequently for each difficulty level the difference 

scores between the experimental and baseline session were calculated. These difference scores 

were used for further analysis5
. 

The scores of the questionnaire's scales were computed in accordance with their instructions (see 

appendix D for the recoding schemes). 

3. 1.3 Reliabi/ity questionnaire 

In order to assess the reliability of the self-report measures Cronbach's alphas were calculated for 

the scales and subscales (see Appendix F). The SAM subscales and PGEQ "Dissapointment" 

were excluded from the analysis as a Cronbach's alpha cannot be computed fora single item 

scale. 

The overall findings showed Cronbach's alphas of 0.7 and higher, indicating a satisfactory 

reliability of each subscale, except for the BIS/BAS subscales 'Fun Seeking' (a = 0.552) and 

'Reward Responsiveness' (a = 0.569). Details of the analysis and excluded items are discussed in 

appendix F. 

3.2 Control variables 

The PASAS, BIS/BAS scales and demographic variables were included in the questionnaire as 

participant's trait measures. Personal traits could influence performance and game experience 

regardless of the experimental manipulation. Potential effects of the three control variables on 

performance and on the game experience are discussed separately. 

5 A single difference score allowed for the use of the univariate analysis procedure. Similar findings would be obtained if 

the repeated measures procedure was used, because the within-factor (performance on the task in the baseline and 

experimental measure) only has two levels. Therefore SPSS would perform a standard univariate F test (Green & Salkind, 

2004) . 
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3. Results 

3.2.1 Behavioural /nhibition and Behavioural Activation Scales (BIS/BAS) 

The BIS/BAS subscale 'Reward Responsiveness' appeared not to be a sufficiently reliable 

measure (Cronbach's Alpha = 0.57), therefore it was not taken into account in further analysis. 

In order to assess the relation between the performance measures6 and the subscales of the 

BIS/BAS a correlation analysis was performed (see Appendix G). A correlation ( r >= .3 or r <= -

.3, and p <= .05) was found for the BIS which correlated negatively with performance on the 

difficult task in the baseline session ( r = -.48, p < .01 ). Participants who reported higher activation 

of the BIS tend to perform less compared to participants who reported less activation. Therefore 

the BIS will be taken into account in further analyses of performance. 

A second correlation analysis was conducted to assess the relation between the BIS/BAS and the 

subscales of the self-report measures of arousal, social anxiety and the game-experience (see 

Appendix G). In Table 2 an overview is presented with the correlations equal or higher than 0.3. 

Table 2: Overview correlations r > .3 BIS/BAS with state measures 

Correlation 
Dependent variable Subscale BIS/BAS Subscale p-value 

coefficient 

Arousal (SAM) SAM - - NS 

Social Anxiety (PANAS and SAS) SAS BIS .30 < .01 

Game experience (GEQ and PGEQ) GEQ Sensory and lmaginative 
BAS Fun Seeking .30 < .01 

lmmersion 

GEQ Tension BIS .32 < .01 

GEQ Competence BIS -.32 < .01 

PGEQ - - NS 

The BIS score correlated with subscales from the GEQ and SAS. Therefore the BIS was taken 

into account in further analyses of the GEQ and SAS. In addition to the BIS, the BAS subscale 

'Fun Seeking' (which correlated with the subscale 'Sensory and lmaginative lmmersion') was 

taken into account in subsequent analyses of all GEQ subscales. 

No sufficiently streng correlations with the SAM and PGEQ were found . 

3.2.2 Physica/ Activity and Sport Anxiety Scale (PASAS) 

Participants were instructed to fill out the PASAS with regard to their gaming behavior. 

Participants who played digital games less than once a month were instructed to fill out the 

PASAS as if it concerned a sport situation instead of a gaming situation. A one-way ANOVA was 

conducted with the perspective (sport or gaming) as a fixed factor and scores of the PASAS as 

the dependent variable. The analyses indicated that the results of filling out the PASAS for the 

sport situation did not differ from a gaming situation, F(1,77) = 2.03, p = .16. 

6 The mean scores trom the easy and difficult task in the baseline session and the difference scores were used for the 

analysis. 
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3. Results 

Secondly the relation between the performance scores7 and the PASAS was assessed by means 

of a correlation analysis (see Appendix H). Because no sufficiently strong correlations ( r >= .3 or 

r <= -.3 and p <= .05) were found, the PASAS was not taken into account in subsequent analysis 

of performance. 

Subsequently the relation between the PASAS and the subscales of the self-report measures of 

arousal, social anxiety and game-experience was assessed. The output of the correlation analysis 

can be found in Appendix H. In Table 3 an overview is presented with the correlations equal or 

higher than 0.3 and a significance level less than .05. 

Table 3: Overview correlations > .3 PASAS with self-report measures 

Correlation 
Dependent variable Subscale p-value 

coefficient 

Arousal (SAM) SAM Pleasure .37 < .01 

Social Anxiety (PANAS and SAS) PANAS Negative Affect .48 < .01 

SAS .47 < .01 

Game experience (GEQ and PGEQ) GEQ Positive Affect .44 < .01 

GEQ Negative Affect .41 < .01 

GEQ Tension .40 < .01 

PGEQ Negative Experience .47 < .01 

PGEQ Tiredness .32 < .01 

The PASAS correlated positively with at least one subscale per state measure; therefore it was 

taken into account for all subsequent analyses involving the self-report dependent variables. 

3.2.3 Demographic variab/es 

The third group of control variables, the demographic variables, consisted of several 

measurement scales. The ordinal scales (frequency of playing digital games and the estimated 

duration of a gaming session), a ratio scale (age) and nominal scales (remaining demographic 

variables). First the relationships between the performance scores with the ratio and ordinal ratio 

scales are discussed, followed by the potential differences in performance caused by the nominal 

measures. Subsequently the relationships and differences regarding the arousal, social anxiety 

and game experience on the one hand and the demographic variables on the other were 

assessed. 

A correlation analysis was performed to assess the relationship between performance on the one 

hand and the 'frequency of playing digital games', 'age', and 'the estimated duration of a gaming 

session' on the other (see Appendix 1). The frequency of playing games correlated positively with 

the mean scores of the difficult task in the baseline session, r = .31, p = < .01, and with mean 

scores of the easy task in the experimental session, r =.36, p < .01 . As the frequency of playing 

7 The mean scores from the easy and difficult task in the baseline session and the difference scores were used for the 

analysis. 
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3. Results 

games only correlates with half of the performance measures and is just above the acceptable 

level of .03, it is decided not to take this factor into account in further analyses. 

Analysis of correlations with the PANAS, SAM, GEQ, PGEQ and SAS revealed no strong 

correlations (see Appendix J). 

A series of ANOVAs was conducted to test whether differences in performance could be ascribed 

to an effect of the nominal demographic variables. Each demographic variable was successively 

included as the independent variable in an ANOV A. The dependent variables were the mean 

scores from the easy and difficult task in the baseline session. 

None8 of the demographic variables related significantly to performance in either the easy task or 

the difficult task (see Appendix K) . For that reason these variables were not taken into account in 

further analysis concerning performance measures. 

A second series of ANOVAs was conducted to test whether differences in the measures of 

arousal, social anxiety or game experience could be ascribed to the nominal demographic 

variables. In Table 4 an overview of the significant results can be found . 

Table 4: Significant relations between demographic and dependent variables 

Demographic variable Dependent variable M SD df df error F-statistic p-value 

SAM Dominance 4.77 1.37 1 77 8.27 < .01 

Sex GEQTension .77 .66 1 77 4.73 .03 

GEQ Competence 1.54 .83 1 77 13.47 < .01 

Left/Right Handedness -
GEQ Sensory and 

1.32 .65 1 77 7.19 < .01 
Wii experience lmaginative lmmersion 

PANAS Negative Affect .41 .43 1 76 5.07 .03 

Tennis experience GEQ Flow 1.76 .81 1 77 3.99 .05 

GEQ Sensory and 1.32 .65 
2 63 4.57 .01 

Type console lmaginative lmmersion 

PANAS Positive Affect 1.71 .51 2 64 3.57 .03 

PGEQ Returning to 
.25 .42 3 63 7.19 < .01 

Reality 

Type controller PGEQ Negative 
.27 .37 3 63 5.82 < .01 

Experience 

SAM Pleasure 6.14 1.08 3 63 2.92 .04 

Social setting -

Although these results indicated to be significant, further analyses were expected to be inaccurate 

because of the small sample size per condition (like for example the distribution of wamen per 

experimental condition). All other tests appeared not to be significant. Therefore none of the 

8 
The participant's gender indicated a significant main effect on performance in the difficult task, F(1 ,77) = 6.34, p = .01. 

Because of the relative small number of female participants per experimental condition (n <= 6) the statistica! analysis is 

considered to be inaccurate. 

27 



3. Results 

nominal demographic variables were taken into account in further analyses of arousal, social 

anxiety or game experience. 

3.3 Manipulation check 

In order to explore the effect of the manipulation in task difficulty, a paired samples t test was 

conducted (see Figure 15). In the first session mean scores on the easy task were significantly 

higher (M = 7 .36, SD = 4.30) than the mean of the difficult task (M = 5.13, SD = 3.13), t(78) = 
6.27, 

p = .00. The second session also revealed a significantly higher mean for the easy task (M = 9.63, 

SD = 5.16) compared to the difficult task (M = 7.43, SD = 4.31), t(76) = 5.36, p = .00. As in both 

sessions the mean scores of the easy task were significantly higher than the mean scores on the 

difficult task it is assumed that the manipulation in task difficulty was successful. 
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Figure 15: Mean scores for the easy versus difficult task 

3.4 Learning effect 

A first visual inspection of the mean scores indicated a potential learning effect (see Figure 16) as 

the mean scores of both tasks were higher in the experimental session compared to the baseline 

session. A paired-samples t test was conducted to evaluate the difference between the mean 

scores of the baseline and experimental session. The results indicated that the mean scores for 

the easy task in the experiment were significantly higher (M = 9.63, SD = 5.16) than the mean 

scores in the baseline measure (M = 7.33, SD = 4.29), t(76) = -6.25, p = .00. For the difficult task 

the mean scores in the experiment (M = 7.43, SD = 4.31) were also significantly higher than the 

mean baseline scores (M = 5.15, SD = 3.16), t(76) = -5.69, p = .00. These findings suggest that a 

learning effect between the two sessions could be present, so care should be taken in further 

interpretations of the performance data. 
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Figure 16: Mean scores for the first versus second session 

3.5 Hypothesis testing 

3.5.1 Social facilitation effects 

3. Resu lts 

In order to test tor social facilitation effects on performance the easy and difficult task were tested 

tor separately. The independent between-group variables 'observation of the body' and 

'observation of the screen' were the fixed factors in the analyses. 

3. 5. 1. 1 Easy task 

The effects on performance on the easy task were explored by means of a analysis of variance 

on the performance difference scores. 

A 2 x 2 ANCOVA was conducted to explore the effects of the observation of the body and 

observation of the screen on performance. The subscale BIS was taken into account as a 

covariate in the analysis. The means and standard deviations are presented in Figure 17 and 

Table 5. 
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Figure 17: Difference scores for the easy task 
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3. Results 

Table 5: Means and standard deviations of the difference scores for easy task 

Body observation 

Mean (SD) 

No Yes 

c: No 2.48 (3.37) 2.23 (3.61) 
c: 0 

Ql ~ 
~ c: 
(.) Ql 

(/) (/) 
.0 Yes 2.58 (2.53) 1.93 (3.53) 0 

lt was expected to find an increase in performance for the conditions in which the screen was 

observed due to evaluation apprehension. Furthermore performance was expected to decrease 

when the body was observed due to feelings of social anxiety. 

Nevertheless, the results indicated no significant main effect for the observation of the body on 

performance, F{1,72) = < 1.0, NS, no significant main effect of the evaluation of the screen on 

performance, F( 1, 72) < 1. 0, NS, and no significant interaction between the observation of the 

body and screen, F(1,72) < 1.0, NS. The effect of the covariate indicated to be significant, F{1,72) 

= 5.54, p = .02. 

For the easy task no significant increase or decrease in performance between the experimental 

conditions was found. However, the difference scores in all conditions were positive. In other 

words: the scores of the easy task in the experimental session showed an improvement in 

reference to the basel ine session. 

3.5.1.2 Difficult task 

Likewise a 2 x 2 ANCOVA was conducted for the difficult task with the BIS as a covariate. The 

means and standard deviations are presented in Figure 18 and Table 6. 
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Figure 18: Difference scores for the difficult task 
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3. Results 

Tab Ie 6: Means and standard deviations of the difference scores for the difficult task 
Body observation 

Mean (SD) 

No Yes 

c: No 2.08 (3.99) 3.21 (3.57) 
c: 0 
Q) ~ 
~ c: 
(J Q) 

(/) rJ) 

.0 Yes 2.1 5 (2.61) 1.69 (3. 78) 0 

For the difficult task it was expected to find a decrease in performance if solely the screen was 

observed due to evaluation apprehension. For the condition in which the body was observed a 

decrease in performance due to social anxiety was expected. 

The results indicated no significant main effect for the evaluation of the body, F(1 , 72) < 1.0, NS, 

no significant main effect of the evaluation of the screen, F(1,72) < 1.0, NS, and no significant 

interaction between evaluation of the body and screen, F(1 ,72) < 1.0, NS. The covariate was not 

significant, F(1 ,72) < 1.0, NS. For the difficult task no significant decrease in performance 

between the experimental conditions were found . 

Like the easy task, the performance on the difficult task showed an improvement for all conditions 

in reference to the baseline session. Furthermore no differences between experimental conditions 

were found . 

3.5.2 Arousal 

For the measure of arousal du ring the gaming session the SAM was administered. A 2 x 2 

ANCOVA was conducted to test the differences between experimental conditions. The 

observation of the body and observation of the screen were the independent factors and the 

PASAS was taken into account as a covariate. lt was expected that a heightened feeling of 

arousal was present in all conditions in which the body and/or performance were observed either 

due to social facilitation effects, social anxiety or both. 

Analysis on the arousal measure indicated no significant main effect for the observation of the 

body F(1,75) = < 1.0, NS, orforthe observation of the screen F(1,75) = 1.12, p = 0.29. 

Furthermore no significant interaction effect, F(1,75) = < 1.0, NS, and no significant effect of the 

covariate was found, F(1,74) = 1.43, p = .24. See Figure 19 and Table 7 for the visual 

representation, mean scores and standard deviations. Significant differences in arousal between 

the experimental conditions were not found. 
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3. Results 

Arousal 
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Figure 19: SAM Arousal mean scores. Scale: 0 (not aroused) to 8 (aroused) 

Table 7: Means and standard deviations 

Body observation 

Mean (SD) 

No Yes 

c No 3.95 (1.35) 3.80 (1 .80) 
c 0 

Ql ~ 
~ c: 
0 Ql en C/l 

.0 Yes 3.74 (1 .20) 3.50 (1.45) 0 

Pleasure (overall score: M = -2.14, SD = 1.08) and dominance (overall score: M = .77, SD = 1.37) 

did not show any main or interaction effect either. For the subscale Pleasure a significant effect of 

the covariate was found, F(1,74) = 11.90, p < .01 . 

3.5.3 Social anxiety 

Social anxiety was measured by two self-report dependent variables: the PANAS and the SAS. 

Bath measures will be discussed separately. For each analysis a 2 x 2 ANCOVA was performed 

with the observation of the body and screen as independent factors and with the PASAS as a 

covariate. 

3.5.3.1 PANAS 

In Figure 20 the scores on the PANAS subscale 'Negative Affect' are presented. The higher the 

score, the more negative the reported experienced affect was. The means and standard deviation 

are presented in Table 8. 
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Figure 20: Scores of the PANAS Negative Affect. Scale: 0 to 4. 

Table 8: Means and standard deviations for the scores of the PANAS 'Negative Affect' 

Body observation 

Mean (SD) 

No Yes 

c: No .30 ( 19) .53 (37) 
c: 0 

Ql ~ 
~ c: 
() Ql en (/) 

.0 Yes .50 (70) .31 (26) 0 

There was no significant main effect for the evaluation of the body, F(1,73) < 1.0, NS, or the 

evaluation of the screen, F{1,73) = < 1.0, NS. However, the interaction effect between evaluation 

of the body and the screen was significant, F{1, 73) = 8.00, p < .01. Furthermore the covariate was 

significant, F(1,73) = 25.36, p < .01. 

A heightened feeling of negative affect was present for the condition in which the screen was 

observed but the body was not observed. lf the body was observed, a heightened feeling of 

anxiety was experienced when performance was not observed. 

For the subscale 'Positive Affect' no significant effects were found between conditions (overall 

scores: M = 1.71, SD = .51). 

3.5.3.2 SAS 

In addition to the PASAS, the BIS was included as a covariate in the analysis of the SAS. In 

Figure 21 the mean scores are plotted and the standard deviations presented in 

Table 9. lt was expected social anxiety would be higher if the body was observed. No feelings of 

social anxiety should be present in the condition in which the body was not observed. 
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Figure 21: Mean scores SAS. Scale: 0 to 4. 

Table 9: Means and standard deviations for the scores of the SAS 

Body observation 

Mean (SD) 

No Yes 

c: No .60 (51) .91 (69) 
c: 0 
Ql ~ 
~ 2:: 
0 Ql en en 

.Cl Yes .47 (.45) .44 (.34) 0 

The results showed no significant main effect for the evaluation of the body, F{1,73) = 1.90, p = 
.18, but there was one for the evaluation of the screen, F{1,73) = 6.30, p = .01. The interaction 

effect between the evaluation of body and screen was also significant, F(1,73) = 4.75, p = .03. 

From the covariates only the PASAS was significant, F(1,73) = 15.19, p <.01 . 

Participants feit more social anxiety (e.g. more ashamed) when the screen was not observed, but 

only in the situation in which the body was observed. Against expectations no higher social 

anxiety was reported in the two conditions in which the body was observed. 

3.5.4 Game experience 

The game experience was measured by the GEQ and PGEQ. lt was expected that social anxiety 

would induce more negative feelings whilst gaming. So less positive or more negative feelings 

were expected to be reported in the conditions in which the body was observed. Furthermore a 

heightened feeling of tension in all conditions other than the 'Control Condition' was expected due 

to either social anxiety or social facilitation effects. 

For each analysis a 2 x 2 ANCOVA was performed with the observation of the body and screen 

as independent factors and with the PASAS, BIS and BAS 'Fun Seeking' as covariates. 
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3.5.4.1 Sensory and lmaginative lmmersion 

GEQ: Sensory and lmaginative lmmersion 
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Figure 22: Mean scores GEQ 'Sensory and imaginative lmmersion'. Scale: 0 to 4. 

3. Results 

Table 10: Means and standard deviations for the scores of the GEQ 'Sensory and imaginative lmmersion' 

Body observation 

Mean (SD) 

No Yes 

c: No 1.33(.61) 1.57 (.68) 
c: 0 
Q) ~ 
~ i:= 
u Q) 

Cl) rn 
.0 Yes 1.21 (.78) 1.16 (.52) 0 

A main effect on the reported feeling of 'sensory and imaginative immersion' was found for the 

observation of the screen, F(1,72) = 6.02, p = .02. Participant feit more immersed when the 

screen was not observed, regardless of the observation of the body. No main effect for the 

observation of the body, F(1,72) < 1.0, NS, or interaction effect was found , F(1,72) < 1.0, NS. 

From the covariates included in the analysis only the PASAS, F(1,72) = 5.91, p=.02 and the BAS 

'Fun Seeking', F(1 ,72) = 9.93, p < .01, were significant. 

3.5.4.2 Competence 

The results for the GEQ's subscale 'Competence' indicated a main effect for the evaluation of the 

screen, F(1,72) = 7.60, p < .01 . Participants feit more competent when the screen was not 

observed regardless of the observation of the body. In Figure 23 and Table 11 the mean scores 

and standard deviations are presented. 
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Figure 23: Mean scores subscale 'Competence'. Scale: 0 to 4. 

Table 11: Means and standard deviations for the scores of the GEQ 'Competence' 

Body observation 

Mean (SD) 

No Yes 

c: No 1.74 (1.03) 1.74 (.72) 
c: 0 
Q) ~ 
~ ~ 
(.) Q) 
en IJ) 

.0 Yes 1.33 (.78) 1.10 (.80) 0 

There was no significant main effect found for the evaluation of the body, F(1 ,72) < 1.0, NS, nor 

an interaction effect, F{1,72) < 1.0, NS. Solely the covariate BIS indicated to have a significant 

effect, F{1,72) = 9.56, p < .01 . 

3.5.4.3 Negative experience 

The Post-Game Experience Questionnaire reflects the participant's feelings directly after the 

playing the game. lt was expected that the observation of the body would result in a negative 

experience caused by social anxiety. 

In Figure 24 and Table 12 the mean scores and standard deviations are presented. The ANCOVA 

did not indicate main effects for the evaluation of the body, F(1 , 72) < 1.0, NS, nor for the 

evaluation of the screen, F(1, 71) < 1.0, NS, but the interaction effect was significant, F(1 , 72) = 

6.92, p = .01. From the covariates solely the PASAS had a significant effect F{1,72) = 21.95, p < 

.01 . The difference between the conditions in which the body was not observed were greater than 

the differences between the conditions in which the body was observed (i.e. the difference 

between the effect of no cameras and a camera at the screen was greater than the difference 

between the situation in which a camera at the body was present and where both camera's were 

present). 
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PGEQ: Negative Experience 
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Figure 24: Mean scores subscale 'Negative Experience'. Scale: 0 to 4. 

3. Results 

Table 12: Means and standard deviations for the scores of the PGEQ 'Negative experience' 

Body observation 

Mean (SD) 

No Yes 

c:: No .21 (.25) .42 (.56) 
c:: 0 

<1l ~ 
~ ~ 
(.) <1l 
(/) (/) 

.a Yes .31 (.37) .16(.16) 0 

3.5.4.4 Remaining subscales game experience 

The remaining subscales from the care and post-game modules of the Game Experience 

Questionnaire did not show any significant differences between the experimental conditions, 

although it was expected to find differences in the experience of immersion9 (being in the game) 

and Tension. The means and standard deviations are presented in Table 13 and Table 14. 

Table 13: Means and standard deviations GEQ subscales (N=79). Scale: 0 to 4. 

GEQ subscale Mean SD 

Positive affect 2.31 .69 

Flow 1.76 .81 

Challenge 1.75 .65 

Tension .77 .62 

9 In the GEQ feelings of 'being in the game' or 'forgetting everything around you' are best related to the concept of Flow 

(Peels et al. , 2007) . 
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3. Results 

Table 14: Means and standard deviations PGEQ subscales (N=79). Scale 0 to 4. 

PGEQ subscale Mean SD 

Positive Experience 1.25 .74 

Tiredness .56 .66 

Returning to Reality .25 .42 

38 



4. Discussion 

The objective of this study was to gain more insight in the social facilitation effects induced by the 

observation by others in an embodied gaming environment. To be more specific, the effects on 

performance, feelings of social anxiety and game experience were the focus of the current study. 

The presence of an audience was expected to invoke social facilitation effects on the one hand 

(performance on an easy task was expected to increase and decrease for a difficult task under 

the observation of an audience) and I or impaired performance due to social anxiety on the other. 

By differentiating between the observation of a player's body and performance, the interplay 

between social facilitation effects and social anxiety could be explored. 

The results of the performance measure indicated no significant differences between the 

experimental conditions neither for the easy task nor for the difficult task. What did show was an 

overall improvement in performance in the experimental session compared to the baseline 

session for both tasks and in all conditions. Self-reported arousal also did not show any significant 

effect between conditions. The social anxiety measures indicated significant interaction effects 

between the experimental conditions. 

Lastly the game experience measures indicate Negative Experience in the control condition to be 

higher compared to other conditions and participants feit more competent and 'sensory and 

imaginative immersed' when performance was not being observed. 

Both performance measures for the easy and difficult task did not indicated significant differences 

between conditions. The absence of social facilitation effects on performance could be an 

indication that the manipulation of task difficulty was unsuccessful. One of the assumptions in 

social facilitation theories is task difficulty (a simple versus difficult task) to be the moderating 

factor that causes either an increase or decrease in performance in the presence of others 

(Zajonc, 1980). In the current study the manipulation check of task performance indicated to be 

successful (i.e. the participants performed significantly worse in the difficult task compared to the 

easy task), so it is assumed that Zajonc's condition in regard to task difficulty was met. 

As the manipulation of task manipulation indicated to be successful, the absence of the 

hypothesized effects on performance could be explained by the manipulations not being 

sufficiently strong to invoke social facilitation effects or to overrule the learning effect. 

In the conditions in which the participant's performance was observed, arousal should be induced 

by the feelings of being evaluated by others as assumed in the evaluation-apprehension model by 

Cottrell (1968). However, the arousal measures indicated no significant difference between the 

experimental conditions. Giving people the impression that performance was going to be 

evaluated did not invoke a significant change in arousal level compared to the situations in which 

39 



4. Discussion 

performance was not observed. In addition ,no feelings or experiences of the game experience 

measures that were expected to be related or associated with evaluation-apprehension (negative 

affect, heightened tension and flow) indicated to be significantly different between the conditions 

in which performance was or was not observed. This is an indication the manipulation which 

should invoke evaluation-apprehension was not strong enough or even absent in the current 

study. 

In the conditions in which the participant's body was observed, social anxiety was expected to 

induce heightened feelings of arousal and social anxiety. The arousal measure did not indicated 

any significant differences between conditions, so the observation of the body did not invoke a 

heightened feeling of arousal due to feel ings of social anxiety compared to the conditions in which 

the body was not observed. In addition the results of the game experience measures which were 

hypothesized to be related and associated with feelings of social anxiety (heightened tension, 

negative affect and flow) did not indicated to be significantly different either between the 

conditions in which a player's body was observed or not observed. 

What did show were significant differences between conditions for the social anxiety measure. 

That is, if performance was not apparent to the audience but the body was, the level of social 

anxiety was reported to be higher. lf the type of setting is taken in consideration, the situation in 

which merely a player's body is observed can be characterized as being the most 'unnatural' of 

the experimental conditions. A collocated audience for example is able to monitor both the player 

and his/her performance. Furthermore, whilst playing online digital games others are generally 

monitoring merely performance and obviously when playing alone, nobody is observing. 

As it is a situation which is most likely to never be encountered before by the participants, the 

unknown situation is expected to be a potential cause of feel ings of anxiety (Buss, 1980). 

Furthermore the players were not explicitly informed about what aspects of their behavior would 

be evaluated by the audience. Therefore it is expected that in terms of self-presentation, the 

players were unaware of the behavior to convey what was believed to be desired by the 

audience. Consequently, worries about not being able to convey the desired impression should 

lead to social anxiety (Buss, 1980). 

lf so, one would expect that the level of social anxiety reported for the condition in which beside 

the body also performance was evaluated should differ from the conditions in which the body was 

not observed, because the evaluation criteria were ambiguous as well. The results, however, 

indicated no difference of social anxiety with the conditions in which the body was not observed. 

This significant interaction effect could be explained by the potential distracting influence of the 

presence of the additional performance camera. Feinberg (1979) argues that attention may be 

directed away from the self and directed to an external stimuli (e.g. the additional camera) 

resulting in less self-attention. Less self-attention implies less attention to be spent on how one is 

perceived by others, i.e. more attention to the camera and less attention spend on the source of 

social anxiety (the awareness of oneself as a social object and the concerns one has in conveying 

the desired impression on others) . 
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4 . Discussion 

In spite of the significant interaction effect and main effect for the observation of the screen, the 

heightened feeling of social anxiety did not resulted in a heightened drive as reflected in the 

results of the arousal measure. This is an indication that the manipulations to induce social 

anxiety had an effect on the player, although the effects were not strong enough to induce a drive

state which in turn was able to invoke social facilitation effects. 

Because no differences between conditions in the performance and arousal measure were 

detected, the initial intention to derive an indication of the source of the potential drive from these 

measures has become impossible. Without empirical evidence it is impossible to distinguish 

between the cognitive processes that differentiate between the social facilitation mechanisms as 

they do not have to be mutual exclusive. For example, a camera present in the experimental 

room, regardless of where it is pointed at, could either be perceived as a means to evaluate or as 

a distraction. In that sense merely the presence of a camera could induce drive explained 

according to the evaluation-apprehension model or distraction-conflict model. 

Furthermore arousal due to being constantly on guard for social interactions as in the alertness 

model proposed by Guerin and lnnes (in Uziel, 2007) could not be fully excluded despite the 

attempts of minimizing the threats. This could explain why participants in all conditions (including 

the control cond ition) reported a similar level of arousal. lt would be very likely that people expect 

to be evaluated one way or another as they participated in an experiment. This could lead to 

arousal due to test anxiety (Zajonc, 1980) or evaluation apprehension. Furthermore it is unclear if 

this affected participants in other conditions as well. 

Apparently in neither of the conditions the level of arousal was not strong enough to invoke social 

facilitation effects. However the manipulation had effect on a few measures of the game 

experience. 

The reported Negative Experience indicated that participants in the control group experienced the 

experiment as the most negative compared to the other experimental groups. This should not be 

a surprise as the participants performed the same task over and over again in two similar 

sessions without any overt indications of a manipulation of some sort. Participants in the other 

conditions, however, were to believe that they were monitored by an audience. 

Furthermore the presence of a camera at the screen indicated to affect feelings of competence. 

Participants feit more competent when performance was not being observed i.e. if their scores 

were not apparent to the audience. This could be explained by a feeling of uncertainty about their 

conveyed performance. lt is expected that participants did not know about the different conditions 

of the experiment. Therefore it is likely that the participants whose performance was observed 

expected the audience to have seen others perform as well. Not being able to have an indication 

how others performed could have made the players insecure about their own performance. 
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4. Discussion 

A meaningful interpretation of the effects of Sensory and lmaginative lmmersion in the framework 

of social facilitation and social anxiety and the interaction effect of the PANAS Negative Affect 

could not be provided. 

4.1 Limitations 

An important limitation of the study is the absence of a measure of social presence. One of the 

conditions for the occurrence of social facilitation effects or social anxiety is a feeling of being in 

the presence of others. Although social facilitation was reported to occur in previous studies due 

to the observation by mediated audiences (Cohen, & Davis, 1973; Geen, 1980; Lambert et al., 

2003), in the current study it is not possible to check whether the primary assumption was met. 

Secondly the self-report measures receive some critica! notes regarding their validity. First of all 

the PASAS and BIS/BAS were translated from English to Dutch. In addition the original PASAS 

was adjusted for the use in a gaming context. Although they bath indicated to be sufficiently 

reliable measures, they were not checked for validity after translation and adjustment. 

For the measurement of the state related feelings of social anxiety a self-report scale was 

constructed . Although the reliability indicated to be sufficient in the current study, it should be 

noted that the scale has not been checked for validity afterwards. Secondly the items of the SAS 

were included in the care questionnaire trom the GEQ which could be a threat to the validity of the 

GEQ. 

4.2 Recommendations 

As the current study did not involve a condition with a physically present audience, it remains 

unclear what the effects on performance of social anxiety caused by a physical audience are in an 

embodied gaming context. lt could be that a physically present audience adds an essential 

element which is strong enough to invoke social facilitation effects or social anxiety but is absent 

in a mediated context. By exposing the players to a physically present audience, a range of 

stimuli which were absent in the mediated audience context could enhance the required drive 

which could invoke social facilitation effects or feelings of social anxiety. 

First of all , the mere presence of a physical other should be a sufficient condition to invoke social 

facilitation effects according to Zajonc ( 1980), The mere presence increases the likelihood of 

dominant responses, therefore the correct responses will prevail in an easy task improving 

performance and the incorrect responses will hinder performance. 

Secondly Buss (1980) argues that (non)verbal communication with an audience affects the 

performer's feelings of social anxiety. An audience being restless or (unintentionally) conveying 

other negative signals will invoke heightened feelings of anxiety as the player might believe the 

audience is bored by his or her performance. In addition to the type of communication, the relation 

with the members of the audience and the size are assumed to invoke heightened feelings of 

social anxiety. Large audiences for example consisting of strangers who appear to be experts are 
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assumed to invoke higher feelings of social anxiety and arousal compared to a small audience of 

layman friends (Buss, 1980). 

Secondly the interplay between player and audience could be a source of social facilitation 

simultaneously. Sanders et al.(1978) argue that people tend to compare with the audience by 

verbal and non-verbal communication (such as the examination of facial expressions) in order to 

receive feedback about their performance. The seeking of social comparison is argued to be a 

cause of distraction (Geen, 1985; Uziel, 2007) which in terms of distraction-conflict theory could 

lead to performance impairments. On the other hand seeking social comparison in order to 

receive feedback can be interpreted as reaction to the knowledge of being evaluated in which the 

player seeks confirmation about the outcome of the evaluation. According to Cottrell ( 1968) the 

expectations about the evaluation of others is likely to cause an enhanced drive and consequently 

leads to social facilitation. 

An alternative means to enhance the feelings of social anxiety could be accomplished by putting a 

mirror in front of the player. lf the player is able to see himself, it is expected that the player 

becomes more aware of oneself and how he/she is perceived by others. Focusing more on the 

self and how one is perceived by others could become a source of feelings of social anxiety. 

Further explorations on the dynamics of these social interactions with an audience would be 

useful in order to further explore the effects of social anxiety and social facilitation in an embodied 

gaming context. 

4.3 Conclusion 

Neither the hypothesized effects on performance due to evaluation apprehension or social anxiety 

were supported by the findings in this study. Secondly the manipulations indicated not to have a 

sufficiently strong effect to affect the player's performance or feelings of social anxiety. Although 

the feelings of social presence were not measured directly, the results indicated that the mediated 

audience did not invoke sufficient feelings of a social presence which is considered a basic 

condition to be met in order to social facilitation and social anxiety to occur. These findings do 

neither support the distraction-conflict model proposed by Sander's et al.(1978) nor the 

evaluation-apprehension model of Cottrell ( 1968) , but are in favor of Zajonc's basic and initial 

assumption for social facilitation effects to occur: the mere presence of another person 

For naw, 1 have to conclude that the mediated audience in embodied gaming is unlikely to affect 

performance or the game experience negatively. Therefore the score after the first round of 

research is 1-0 in favor of the embodied gamer. 
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Appendix A: Overview experimental rooms 

Figure 25: View from the entrance with the waiting room in front, the experimental room in the back and on the 

left a closed door of the control room. 

Figure 26: View from the back of the experimental room. Figure 27: Overview of the set-up with two cameras present. 

Participants were placed on the small cross on the floor just One pointed at the player in the upper left corner and one 

behind the table in front. In the back the screen covers the on a tripod pointed at the screen. On the left and right are 

semi-transparent mirror. doors of the cubicles. One of the cubicles is used for filling 

out the questionnaire. 



Appendix B: General instructions 

Dutch instructions were provided during the experiment. The original instructions are provided 

below with the additional information which was provided verbally by the experimenter. 

Purpose and goal of the experiment 

~ In de controllers zitten uiterst nauwkeurige sensoren (accelerometers) die de gemaakte 

bewegingen omzetten in een bruikbaar signaal voor de besturing van de Wii. 

~ Is deze hoge mate van nauwkeurigheid wel nodig? Wat merkt de gebruiker hiervan? 

~ Om deze vragen te beantwoorden en de juiste data te verzamelen is het zaak om 

gebruikers eerst te trainen voordat er gemeten kan worden. 

~ Om de training zo eerlijk mogelijk te laten verlopen, krijgt iedereen dezelfde training. 

Game instructions 

''The opponent is present on the opposite side of the net and your game character is located on 

this side of the net (see Figure 28). The opponent wil/ continuously shoot ba/Is towards you ". 

Participants are instructed to return the balls by swinging the game controller as if they hold a real 

tennis racket in their hands. 

Figure 28: Screenshots of the tennis game. 

~ Lopen gaat automatisch 

~ Slaan zoals met een echt racket 

~ Zoveel mogelijk ballen correct terugslaan 

''The game score represents the total amount of correct returned ba/Is per trial. lf the bal/ is 

missed, fa/Is outside the outer lines of the opponent's field or ends up in the net, the trial is 

finished. In the subsequent trial the count wil/ start at zero". 
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lnstructions during the experiments 

At several occasions during the experiment the image on the projection screen was mirrored 

horizontally. 

~ Om een situatie te creêren waar onverwachte patronen I bewegingen van de controller 

optreden, zal het beeld gespiegeld worden. 

~ Probeer zo goed mogelijk de tennisbewegingen uit te voeren. 

"Ba/Is approaching the right side of the game character need to be returned by a swing of the 

controller on the opposite (Jeff) side of the body". 

Just before the participants were left to play on their own, they were instructed to play ten trials. 

"In order to keep track of the completed trials the Powerpoint presentation includes a countdown 

sequence which is operated by pressing the spacebar after each trial". 

~ Nu is het tijd om zelf aan de slag te gaan. 

~ Het is de bedoeling om 10 potjes te spelen 

~ Om het aantal gespeelde potjes bij te houden hoef je na elk potje maar even op de 

spatiebalk te drukken. 

On completion of the ten trials, the experimenter should be called . 
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Appendix C: Questionnaire 

De testsessies met de Nintendo Wii controller zitten erop. 

Graag zouden we van je willen weten wat jouw ervaringen waren. 

Lees onderstaande instructies goed door: 

Op de volgende pagina's staan een zevental opdrachten. 

De opdrachten zijn onderverdeeld in vragen over je ervaringen tijdens 

en net na het gamen en meer algemenere vragen. 

Lees de bijbehorende instructies in de kaders zorgvuldig. 

Per item maximaal 1 van de keuzemogelijkheden aanvinken/aankruisen dat 

het beste overeenkomt 

TU/e 

IV 

technische 
universiteit 
eind hoven 
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Opdracht 1 

Hieronder staan een aantal woorden die verschillende emoties en gevoelens beschrijven. Geef achter elk 

woord aan in welke mate jij het betreffende gevoel ervoer tijdens de zelfstandige gamesessies. 

Een klein 
Niet Enigszins Behoorlijk Heel erg 

beetje 

1 schuldbewust 0 0 0 0 0 

2 vastbesloten 0 0 0 0 0 

3 geïnspireerd 0 0 0 0 0 

4 alert 0 0 0 0 0 

5 zelfverzekerd 0 0 0 0 0 

6 vijandig 0 0 0 0 0 

7 angstig 0 0 0 0 0 

8 enthousiast 0 0 0 0 0 

9 prikkelbaar 0 0 0 0 0 

10 actief 0 0 0 0 0 

Een klein 
Niet Enigszins Behoorlijk Heel erg 

beetje 

11 opgewonden 0 0 0 0 0 

12 beschaamd 0 0 0 0 0 

13 betrokken 0 0 0 0 0 

14 trots 0 0 0 0 0 

15 overstuur 0 0 0 0 0 

16 aandachtig 0 0 0 0 0 

17 bang 0 0 0 0 0 

18 nerveus 0 0 0 0 0 

19 bedroefd 0 0 0 0 0 

20 schrikachtig 0 0 0 0 0 
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Opdracht 2 

Hieronder staan een drietal reeksen van afbeeldingen die verschillende emoties en gevoelens weergeven. 

Geef voor elke reeks aan in welke mate jij het betreffende gevoel ervoer tijdens de zelfstandige 

gamesessies door per reeks 1 van de bolletjes onder de plaatjes aan te kruisen. 

0 0 0 0 0 0 0 0 

:h .J 

'Ü 0 0 0 () 0 0 0 0 

0 0 0 0 0 0 0 0 0 
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Opdracht 3 
De volgende lijst gaat over je gevoelens en gedachten. Geef voor iedere vraag aan hoe je je voelde tijdens 

de zelfstandige gamesessies. 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

1 Ik voelde me tevreden 0 0 0 0 0 

2 Ik voelde me vaardig 0 0 0 0 0 

3 Ik kon er om lachen 0 0 0 0 0 

4 Ik was helemaal geabsorbeerd 0 0 0 0 0 

5 Ik voelde me vrolijk 0 0 0 0 0 

Ik voelde mijn hart bonzen na het maken van een 
6 0 0 0 0 0 

fout 

7 Ik voelde me gespannen 0 0 0 0 0 

8 Ik had hetgevoel dat ik aan het leren was 0 0 0 0 0 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

9 Ik voelde me onrustig 0 0 0 0 0 

10 Ik was met andere zaken bezig 0 0 0 0 0 

11 Ik vond het saai 0 0 0 0 0 

12 Ik voelde een drang om te presteren 0 0 0 0 0 

13 Ik voelde me zeker 0 0 0 0 0 

14 Ik vond het moeilijk 0 0 0 0 0 

15 Ik vond het aansprekend van vormgeving 0 0 0 0 0 

16 Ik voelde me bekeken 0 0 0 0 0 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

17 Ik vergat alles om me heen 0 0 0 0 0 

18 Ik voelde me lekker 0 0 0 0 0 

19 Ik was er goed in 0 0 0 0 0 

20 Ik voelde me verveeld 0 0 0 0 0 
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21 Ik voelde me succesvol 0 0 0 0 0 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

22 Ik voelde me fantasierijk 0 0 0 0 0 

23 Ik genoot ervan 0 0 0 0 0 

Ik was snel in het bereiken van de doelen in de 
24 0 0 0 0 0 

game 

25 Ik was geïrriteerd 0 0 0 0 0 

26 Ik moest blozen 0 0 0 0 0 

27 Ik was afgeleid 0 0 0 0 0 

28 Ik voelde me gestimuleerd 0 0 0 0 0 

29 Ik was prikkelbaar 0 0 0 0 0 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

30 Ik voelde me onder druk gezet 0 0 0 0 0 

31 Ik was mijn gevoel voor tijd kwijt 0 0 0 0 0 

32 Ik schaamde me 0 0 0 0 0 

33 Ik voelde me uitgedaagd 0 0 0 0 0 

34 Ik vond het indrukwekkend 0 0 0 0 0 

35 Ik was ten volle geconcentreerd op de game 0 0 0 0 0 

36 Ik was gefrustreerd 0 0 0 0 0 

37 Ik vond het een rijke ervaring 0 0 0 0 0 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

38 Ik was weg uit de buitenwereld 0 0 0 0 0 

39 Ik was verlegen 0 0 0 0 0 

41 Ik had het gevoel dat ik voor gek stond 0 0 0 0 0 

42 Ik moest er veel moeite in steken 0 0 0 0 0 

43 Ik voelde tijdsdruk 0 0 0 0 0 

Ik had het gevoel dat ik de gamewereld kon 
44 0 0 0 0 0 

exploreren 
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0 dracht 4 
Onderstaande lijst gaat over je gevoelens en gedachten na afloop van het gamen. 

Geef voor iedere vraag aan hoe je je voelde op het moment dat je klaar was met het laatste zelfstandige 

potje dat je speelde. 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

1 Ik voelde me opgepept 0 0 0 0 0 

2 Ik voelde me rot 0 0 0 0 0 

3 Ik had moeite om terug te keren naar de realiteit 0 0 0 0 0 

4 Ik voelde me schuldig 0 0 0 0 0 

5 Ik zag het als een overwinning 0 0 0 0 0 

6 Ik vond .het zonde van de tijd 0 0 0 0 0 

7 Ik voelde me opgeladen 0 0 0 0 0 

8 Ik voelde me voldaan 0 0 0 0 0 

9 Ik voelde me teleurgesteld 0 0 0 0 0 

Een klein Behoor-
Niet Enigszins Heel erg 

beetje lijk 

10 Ik voelde me gedesoriënteerd 0 0 0 0 0 

11 Ik voelde me uitgeput 0 0 0 0 0 

Ik vond dat ik meer nuttige dingen had kunnen 
12 0 0 0 0 0 

doen 

13 Ik voelde me machtig 0 0 0 0 0 

14 Ik voelde me vermoeid 0 0 0 0 0 

15 Ik had spijt 0 0 0. 0 0 

16 Ik schaamde me 0 0 0 0 0 

17 Ik voelde me trots 0 0 0 0 0 

18 Ik had het gevoel dat ik van een reis terugkeerde 0 0 0 0 0 
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Je antwoord op de volgende vraag is belangrijk voor het verdere verloop van de vragen. Lees na het 

beantwoorden zorgvuldig de daaropvolgende instructie door. 

Hoe vaak speel je zelf digitale computerspelletjes? 

0 Niet 

O Eens per half jaar 

O iedere maand wel eens 

O Bijna iedere week 

O Bijna elke dag 

Het volgende deel van de vragenlijst gaat over algemene ervaringen. Hieronder valt ook het spelen van 

computerspellen in je vrije tijd . Mocht je bij bovenstaande vraag geantwoord hebben dat je "niet" of 

"eens per half jaar" een computerspel speelt, dan graag de volgende opdracht invullen alsof het om een 

sportsituatie gaat. 

XI 



Appendix C 
-----------·---·-········-· 

Opdracht 5 
De volgende vraag gaat over je gevoelens en gedachten over gamen in het algemeen. Afhankelijk van je 

antwoord op de vraag van het vorige blad is het de bedoeling de lijst in te vullen aan de hand van gaming

dan wel sportsituaties. 

Past 
Past een Past 

helemaal Past niet 
Neutraal beetje bij helemaal 

niet bij zo bij mij 
mij bijmij 

mij 

Ik maak me zorgen over wat andere mensen van 
1 0 0 0 0 0 

me denken als ik aan het gamen ben. 

Ik maak me zorgen over welke indruk ik maak op 
2 0 0 0 0 0 

anderen als ik aan het gamen ben. 

Ik ben bang dat mensen me bekritiseren op mijn 
3 0 0 0 0 0 

bewegingen tijdens het gamen. 

Ik ben nerveus als andere mensen naar me kijken 
4 0 0 0 0 0 

als ik aan het gamen ben. 

Ik maak me zorgen over wat andere mensen 
5 0 0 0 0 0 

denken van mijn prestaties tijdens het gamen. 

Normaal gesproken word ik al nerveus wanneer er 

6 maar een paar mensen kijken als ik aan :het gamen 0 0 0 0 0 

ben. 

Past 
Past 

helemaal Past niet Past bij 
Neutraal helemaal 

niet bij bijmij mij 
bijmij 

mij 

Ik heb het gevoel dat ik mezelf verneder waneer ik 
7 0 0 0 0 0 

aan het gamen ben. 

Het maakt me niets uit wat de mening van andere 
8 0 0 0 0 0 

mensen is over mijn prestaties tijdens het gamen . 

9 Ik ben me bewust van mezelf tijdens het gamen. 0 0 0 0 0 

Het maakt me niets uit als ik bekeken word tijdens 
10 0 0 0 0 0 

het gamen. 

Ik vermijd het spelen van games waar anderen me 
11 0 0 0 0 0 

kunnen zien. 
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Opdracht 6 

In de volgende lijst zijn een aantal stellingen opgenomen. Geef aan in hoeverre elk van de stellingen voor 

jou gelden. 

Enigszins Enigszins Helemaal 
Helemaal 

onwaar waar waar 
onwaar 

Ook al denk ik dat er iets onplezierigs met me gaat 
1 0 0 0 0 

gebeuren, ervaar ik zelden angst of nervositeit. 

2 Ik doe er alles aan om de dingen te bereiken die ik wil. 0 0 0 0 

3 Als ik goed ben in iets, blijf ik dat graag doen. 0 0 0 0 

Ik ben altijd bereid om iets nieuws te proberen als ik denk 
4 0 0 0 0 

dat het leuk is. 

Als ik iets bereikt heb wat ik wil, voel ik me opgewonden 
5 0 0 0 0 

en gestimuleerd. 

6 Kritiek en uitbranders krijgen doet me behoorlijk pijn. 0 0 0 0 

Wanneer ik iets wil doe ik er normaal gesproken alles aan 
7 0 0 0 0 

om het te krijgen. 

8 Ik doe vaak dingen puur omdat het me leuk lijkt. 0 0 0 0 

Helemaal Enigszins Enigszins Helemaal 

onwaar onwaar waar waar 

Als ik een kans zie om iets te krijgen wat ik wil grijp ik die 
9 0 0 0 0 

gelijk aan. 

Ik maak me behoorlijk zorgen wanneer ik denk of weet 
10 0 0 0 0 

dat er iemand boos op me is. 

Wanneer ik een kans zie voor iets dat ik leuk vind, word ik 
11 0 0 0 0 

meteen opgewonden. 

12 Ik doe vaak dingen spontaan. 0 0 0 0 

Als ik denk dat er iets onplezierigs met me gaat gebeuren, 
13 0 0 0 0 

wind ik me normaal gesproken behoorlijk op. 

14 Het beïnvloedt me wanneer er goede dingen gebeuren. 0 0 0 0 

Ik maak me zorgen wanneer ik denk dat ik iets belangrijks 
15 0 0 0 0 

slecht heb gedaan. 

16 Ik snak naar opwinding en nieuwe situaties. 0 0 0 0 
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Helemaal Enigszins Enigszins Helemaal 

onwaar onwaar waar waar 

Als ik iets wil bereiken kan niets of niemand me tegen 
17 0 0 0 0 

houden. 

In vergelijking met mijn vrienden heb ik maar weinig 
18 0 0 0 0 

angsten. 

19 Het windt me op om een wedstrijd te winnen. 0 0 0 0 

20 Ik ben bang om fouten te maken. 0 0 0 0 
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Leeftijd : 

Geslacht: 

Rechts- of linkshandig: 

Ervaring met de Nintendo Wii: 

Tenniservaring: 

Zo ja, hoeveel jaar? 

Opdracht 7 

Vul hieronder je gegevens in. 

........... Jaar 

O Man 

O Rechtshandig 

O Ja 

0 Ja 

.. ......... Jaar 

0 Vrouw 

O Linkshandig 

O Nee 

0 Nee 

Mocht je eerder aangegeven hebben dat je geen computerspellen speelt, dan mag je onderstaande 

vr;igpn nvprc;l;i;in 

Hoe lang speel je gemiddeld per keer? 

O Minder dan een half uur 

0 Minder dan een uur 

O Minder dan 2 uur 

0 Meer dan 2 uur 

Over het algemeen speel je op een: 

0 PC 

O Console 

o Laptop 

Anders, namelijk: ...... .. ... ... .... .......................... . 

Van welk type controller maak je het meeste gebruik bij het gamen: 

0 Keyboard en muis 

O Hand-held controller 

O Joystick 

Anders, namel ijk: ........... .... ..... ... ...... ... ... .... ..... . 

Meestal speel je: 

O Alleen 

0 Via internet met/tegen anderen 

0 Offline met/tegen anderen 

Anders, namelijk: ........ ... ...... ......... ......... ......... . 

Dank je wel voor je deelname. 
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Appendix D: Scoring and scale remarks 

PANAS (see Appendix C. 'Opdracht 1') 

Original English instructions (Fisher, 2004). 

"This scale consists of a number of words that describe different feelings and emotions. Read 

each item and mark the appropriate answer in the space next to that word. lndicate to what 

extend you feel this way right now, that is, at the present moment." 

Dutch instruction. 

"Hieronder staan een aantal woorden die verschillende emoties en gevoelens beschrijven. Geef 

achter elk woord aan in welke mate jij het betreffende gevoel ervoer tijdens de zelfstandige 

gamesessies." 

Positive affect items: 2, 3, 4, 5, 8, 10, 11, 13, 14, 16 

Negative affect items: 1, 6, 7, 9, 12, 15, 17, 18, 19, 20 

The means for the Positive Affect and Negative Affect subscales were calculated separately. 

English (Original) Dutch Score 

very slightly or not at all niet 0 

a little 

moderately 

quite a bit 

extremely 

SAM (see Appendix C. 'opdracht 2') 

Pleasure 

een klein beetje 1 

enigszins 2 

behoorlijk 3 

heel erg 4 

WWLlWW 
0 0 0 0 0 0 0 0 0 
87 65432 0 
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Arousal 

0 0 0 0 () 
87 65432 0 

Dominance wWü8 
000 0 0 0000 
0 123 45 67 8 

GEQ and PGEQ 

Components and items of the GEQ (see Appendix C, 'Opdracht 3') 

Positive Affect: 1, 3, 5, 18, 23 

Negative Affect: 10, 11 , 20, 27 

Competence: 2, 13, 19, 21, 24 

Flow: 4, 17, 31, 35, 38 

Tension: 7, 9, 25, 29, 36 

Chal~nge: 8, 14,28, 33,42,43 

Sensory and lmaginative lmmersion: 15, 22, 34, 37, 44 

Social Anxiety: 6, 12, 16, 26, 32, 39, 41 (see SAS for further details) 

Components and items of the PGEQ (see Appendix C, 'Opdracht 4') 

Positive experience: 1, 5, 7, 8, 13, 17 

Negative Experience: 2, 4, 6, 12, 15, 16 

Tiredness: 11, 14 

Returning to Reality: 3, 10, 18 

The mean score for each of the subscales was calculated separately. 

Answer value Score 

niet 0 

een klein beetje 1 

enigszins 2 

behoorlijk 3 

heel erg 4 
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SAS (see Appendix C. 'Opdracht 4') 

Self-report items which reflected on the causes, feelings and reactions associated with social 

anxiety were formulated and included in the questionnaire. 

Questionnaire item Social anxiety element 

Ik voelde mijn hart bonzen na het maken van een fout Reaction to: audience anxiety I shyness 

Ik voelde een drang om te presteren Pressure 

Ik voelde me bekeken Cause: Audience anxiety 

Ik moest blozen Reaction : Embarrasment 

Ik schaamde me Feeling: Shame 

Ik was verlegen Feeling : Shyness 

Ik had het gevoel dat ik voor gek stond Cause: Embarrasment 

The items were included in the GEQ: 6, 12, 16, 26, 32, 39, 41 

Answer value Score 

niet 0 

een klein beetje 1 

enigszins 2 

behoorlijk 3 

heel erg 4 

PASAS (see Appendix C. 'Opdracht 5') 

Items within the PASAS that appear to result in a similar meaning after translation and items that 

were expected not to be suitable for the study were excluded from the original questionnaire. The 

original English PASAS is provided below, with the translation of the items used in this study. 

Items 8 and 10 were reverse scored. 

Item English (Original) Dutch 

1 
1 worry what people think of me while playing sports, Ik maak me zorgen over wat andere mensen van 

even though it will not make any difference me denken als ik aan het gamen ben. 

1 feel that 1 will humiliate myself when 1 play sports -

1 rarely worry about what kind of impression 1 am 
-

making on someone while exercising/working out 

2 
1 am usually worried about what kind of impression 1 Ik maak me zorgen over welke indruk ik maak op 

make while playing sports anderen als ik aan het gamen ben. 

3 
1 am afraid that people will find fault with my Ik ben bang dat mensen me bekritiseren op mijn 

performance while playing sports bewegingen tijdens het gamen. 

Sometimes 1 think 1 am too concerned with what Ik maak me zorgen over wat andere mensen 
4 

other people !hink about my performance while denken van mijn prestaties tijdens het gamen. 
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exercising/working out 

5 
1 teel nervous if other people are watching me when Ik ben nerveus als andere mensen naar me kijken 

1 am exercising/working out als ik aan het gamen ben. 

1 usually get nervous when 1 play sports in front of 
Normaal gesproken word ik al nerveus wanneer er 

6 maar een paar mensen kijken als ik aan het gamen 
even a few people who are watching 

ben. 

7 
1 teel that 1 will humiliate myself when 1 Ik heb het gevoel dat ik mezelf verneder waneer ik 

exercise/work out aan het gamen ben. 

1 don't want the ball come to me when 1 play team-
-

sports 

8 
Other people's opinions of how well 1 play sports do Het maakt me niets uit wat de mening van andere 

not bother me mensen is over mijn prestaties tijdens het gamen . 

9 1 teel self-conscious when playing sports Ik ben me bewust van mezelf tijdens het gamen. 

1 pass the ball to a teammate when 1 get nervous -

10 
1 could care less if an audience was watching me Het maakt me niets uit als ik bekeken word tijdens 

perform het gamen. 

1 avoid social gatherings if 1 !hink they will involve an 
-

athletic activity 

11 
1 avoid exercising/working out where others can see Ik vermijd het spelen van games waar anderen me 

me. kunnen zien. 

English (Original) Dutch Score Reversed Score 

Extremely uncharacteristic of me Past helemaal niet bij mij 1 5 

Uncharacteristic of me Past niet zo bij mij 2 4 

Neutra! Neutraal 3 3 

Characteristic of me Past een beetje bij mij 4 2 

Extremely characteristic of me Past helemaal bij mij 5 1 

BIS/BAS (see Appendix C, 'Opdracht 6) 

Original English instructions (Garver & White, 1994) 

"Each item of this questionnaire is a statement that a person may either agree with or disagree 

with. For each item, indicate how much you agree or disagree with what the item says. Please 

respond to all the items; do not leave any blank. Choose only one response to each statement. 

Please be as accurate and honest as you can be. Respond to each item as if it were the only 

item. That is, don't worry about being "consistent" in your responses." 
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Dutch instructions 

"In de volgende lijst zijn een aantal stellingen opgenomen. Geef aan in hoeverre elk van de 

stellingen voor jou gelden." 

Filler items were not translated and excluded trom the questionnaire. 

Components 

BIS: 1,6, 10, 13, 15,20 

BAS Drive: 2, 7, 9, 17 

BAS Reward Responsiveness: 3, 5, 11, 14, 19 

BAS Fun: 4, 8, 12, 16 

Item English (Original) 

A person's family is the most important thing in life. 

1 
Even if something bad is about to happen to me, 1 

rarely experience fear or nervousness. 

2 1 go out of my way to get things 1 want. 

3 
When l'm doing well at something 1 love to keep at 

it. 

4 
l'm always willing to try something new if 1 think it 

will be fun. 

How 1 dress is important to me. 

5 
When 1 get something 1 want, 1 feel excited and 

energized. 

6 Criticism or scolding hurts me quite a bit. 

7 When 1 want something 1 usually go all-out to get it. 

8 
1 will often do things for no ether reason than that 

they might be fun. 

lt's hard for me to find the time to do things such as 

get a haircut. 

9 
lf 1 see a chance to get something 1 want 1 move on 

it right away. 

10 
1 feel pretty worried or upset when 1 think or know 

somebody is angry at me. 

11 
When 1 see an opportunity for something 1 like 1 get 

excited right away. 

12 1 often act on the spur of the moment. 

13 
lf 1 think something unpleasant is going to happen 1 

usually get pretty "worked up." 

1 often wonder why people act the way they do. 

14 
When goed things happen to me, it affects me 

strongly. 
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Dutch 

Familie is het belangrijkste in je leven 

Ook al denk ik dat er iets onplezierigs met me gaat 

gebeuren, ervaar ik zelden angst of nervositeit. 

Ik doe er alles aan om de dingen te bereiken die ik 

wil. 

Als ik goed ben in iets, blijf ik dat graag doen. 

Ik ben altijd bereid om iets nieuws te proberen als ik 

denk dat het leuk is. 

-
Als ik iets bereikt heb wat ik wil, voel ik me 

opgewonden en gestimuleerd. 

Kritiek en uitbranders krijgen doet me behoorlijk 

pijn. 

Wanneer ik iets wil doe ik er normaal gesproken 

alles aan om het te krijgen. 

Ik doe vaak dingen puur omdat het me leuk lijkt. 

-

Als ik een kans zie om iets te krijgen wat ik wil grijp 

ik die gelijk aan. 

Ik maak me behoorlijk zorgen wanneer ik denk of 

weet dat er iemand boos op me is. 

Wanneer ik een kans zie voor iets dat ik leuk vind , 

word ik meteen opgewonden. 

Ik doe vaak dingen spontaan. 

Als ik denk dat er iets onplezierigs met me gaat 

gebeuren, wind ik me normaal gesproken behoorlijk 

op. 

-
Het beïnvloedt me wanneer er goede dingen 

gebeuren. 
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15 
1 feel worried when 1 think 1 have done poorly at Ik maak me zorgen wanneer ik denk dat ik iets 

something important. belangrijks slecht heb gedaan. 

16 1 crave excitement and new sensations. Ik snak naar opwinding en nieuwe situaties. 

When 1 go after something 1 use a "no holds barred" Als ik iets wil bereiken kan niets of niemand me 
17 

approach. tegen houden. 

18 1 have very few fears compared to my friends. 
In vergelijking met mijn vrienden heb ik maar weinig 

angsten. 

19 lt would excite me to win a contest. Het windt me op om een wedstrijd te winnen. 

20 1 worry about making mistakes. Ik ben bang om fouten te maken. 

All items except for item 1 and 18 were reversed scored. 

English (Original) Dutch Score Reversed Score 

Very false for me Helemaal onwaar 4 1 

Somewhat false for me Enigszins onwaar 3 2 

Somewhat true for me Enigszins waar 2 3 

Very true for me Helemaal waar 1 4 
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Appendix E: lnstructions experimental session 

Control condition 

"Helaas is gebleken dat 1 sessie niet genoeg is geweest om mensen voldoende te laten trainen. 

Voordat we vandaag met het experiment kunnen beginnen, is het de bedoeling om eerst nog wat 

te oefenen." 

Screen Only 

"Na de eerste trainingssessies en experimenten is gebleken er nog teveel onvolkomenheden zijn. 

Extra trainingen zouden oplossing kunnen bieden, maar dat zou betekenen dat je nog een keer 

terug zou moeten komen. Om dat te voorkomen gaan we nu eerst nog wat oefenen alvorens met 

het echte experiment te beginnen. Het experiment is opgedeeld in verschillende delen, om 

efficiënt te werk te gaan krijg je straks een specifiek deel aangewezen afhankelijk van de 

oefensessie en een korle vragenlijst. Hierbij word ik geholpen door mijn collega die al meer 

ervaring met games onderzoek heeft. Samen met mij zal zij mee kijken via een camera (camera 

wordt aangewezen)". 

Body Only 

"Na de eerste trainingssessies en experimenten is gebleken er nog teveel onvolkomenheden zijn. 

Extra trainingen zouden oplossing kunnen bieden, maar dat zou betekenen dat je nog een keer 

terug zou moeten komen. Om dat te voorkomen gaan we nu eerst nog wat oefenen alvorens met 

het echte experiment te beginnen. Het experiment is opgedeeld in verschillende delen, om 

efficiënt te werk te gaan krijg je straks een specifiek deel aangewezen afhankelijk van de 

oefensessie en een korle vragenlijst. Hierbij word ik geholpen door mijn collega die al meer 

ervaring met games onderzoek heeft. Samen met mij zal zij mee kijken via een paar camera's ( 

camera wordt aangewezen)". 

Screen & Body 

"Na de eerste trainingssessies en experimenten is gebleken er nog teveel onvolkomenheden zijn. 

Extra trainingen zouden oplossing kunnen bieden, maar dat zou betekenen dat je nog een keer 

terug zou moeten komen. Om dat te voorkomen gaan we nu eerst nog wat oefenen alvorens met 

het echte experiment te beginnen. Het experiment is opgedeeld in verschillende delen, om 

efficiënt te werk te gaan krijg je straks een specifiek deel aangewezen afhankelijk van de 

oefensessie en een korle vragenlijst. Hierbij word ik geholpen door mijn collega die al meer 

ervaring met games onderzoek heeft. Samen met mij zal zij mee kijken via een paar camera 's ( 

camera's worden aangewezen)". 
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PANAS Cronbach's Alpha Alpha Adjusted 

Positive Affect 0,785 

Negative Affect 0,553 0,781 

GEQ Cronbach's Alpha Alpha Adjusted 

Positive Affect 0,815 

Negative Affect 0,732 

Tension 0,819 

Competence 0,902 

Flow 0,834 

Challenge/Suspense 0,628 0,674 

lmaginative and sensory immersion 0,743 

SAS Cronbach's Alpha Alpha Adjusted 

All items 0,685 0,769 

Post-GEQ Croribach's Alpha Alpha Adjusted 

Positive Experience 0,841 

Negative Experience 0,634 0,797 

Tiredness 0,813 

Retuming to Reality 0,783 

Disappointment 

PASAS Cronbach's Alpha Alpha Adjusted 

All items 0,795 0,818 

BIS/BAS Cronbach's Alpha Alpha Adjusted 

BIS 0,699 

BAS Drive 0,781 

BAS Fun Seeking 0,552 

BAS Reward Responsiveness 0,534 0,569 

Reliability lndividual Scales 

Mean Varlance St. dev. N of Items Remarks 

2,88 26,025 5,102 10 

- Excluded: 'Ik voelde me prikkelbaar' 
15,174 3,895 9 

14,34 

Me an Varlance St. dev. N of Items Remarks 

11,56 11 ,942 3,456 5 

1,71 4,671 2,161 4 

4,62 14,863 3,855 6 

7,72 17,166 4,143 5 

8,8 16,317 4,039 5 

8,75 10,576 3,252 5 Excluded: 'Ik voelde tijdsdruk' 

6,59 10,859 3,295 5 

Mean Variance St. dev. N of Items Remarks 

2,53 9,980 2,642 5 
Not in Original GEQ, Excluded: 'Ik voelde een drang om te presteren' 

& 'Ik voelde me bekeken' 

Mean Varia nee St. dev. N of Items Remarks 

7,43 19,582 4,425 6 

0,95 3,792 1,947 5 Excluded: 'ik vond dat ik meer nuttige dingen had kunnen doen' 

1, 11 1,682 1,301 2 

0,76 1,595 1,263 3 

Not in Original GEQ, Single Item 

Me an Variance St.dev. N of Items Remarks 

-4,03 50,692 7,12 10 Excluded: 'Ik ben me bewust van mezelf tijdens het gamen' 

Mean Variance St.dev. N of Items Remarks 

20,85 10,72 3,274 7 

11,2 4,394 2,096 4 

12,24 3,262 1,806 4 

Excluded: 'Wanneer ik een kans zie voor iets wat ik leuk vind, word 
14,11 2,205 1,485 4 

ik meteen opgewonden' 

-------~-w---~-·~··---ww---·---·----·---~--~-------·-·~---w··----~·---------------·--•·• 
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Appendix F 

Additional remarks and computations 

PAN AS 

By deleting the item 'prikkelbaar' in the subscale Negative Affect the Cronbach's alpha improved 

from 0.553 to 0.781. 

GEQ 

The item 'Ik voelde tijdsdruk' was removed from the Challenge/Suspense subscale which resulted 

in a slight improvement (0.628 to 0.674). 

SAS 

An exploration of the correlation matrix of the subscale items (see Table 14) indicated that the 

inter-item correlations are not consistent for the whole scale. This might be an indication of the 

measurement of multiple constructs. 

Table 15: Inter-item correlation SAS 

SAS1 SAS2 SAS3 

SAS1 Pearson Correlation 1 ,205 

Sig. (2-tailed) ,071 

N 79 79 

SAS2 Pearson Correlation ,205 1 

Sig. (2-tailed) ,071 

N 79 79 

SAS3 Pearson Correlation ,169 -,033 

Sig. (2-tailed) ,137 ,774 

N 79 79 

SAS4 Pearson Correlation ,408(**) ,051 

Sig. (2-tailed) ,000 ,655 

N 78 78 

SAS5 Pearson Correlation ,269(*) ,164 

Sig. (2-tailed) ,017 ,149 

N 79 79 

SAS6 Pearson Correlation ,251(*) ,056 

Sig. (2-tailed) ,026 ,626 

N 79 79 

SAS7 Pearson Correlation ,166 ,156 

Sig. (2-tailed) ,143 ,169 

N 79 79 

** Correlat1on 1s significant at the 0.01 level (2-tailed). 

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

,169 

,137 

79 

-,033 

,774 

79 

1 

79 

,253(*) 

,025 

78 

,180 

'112 

79 

,324(**) 

,004 

79 

,269(*) 

,016 

79 

SAS4 

,408(**) 

,000 

78 

,051 

,655 

78 

,253(*) 

,025 

78 

1 

78 

,554(**) 

,000 

78 

,581(**) 

,000 

78 

,400(**) 

,000 

78 

SAS5 

,269(*) 

,017 

79 

,164 

,149 

79 

,180 

,112 

79 

,554(**) 

,000 

78 

1 

79 

,560(**) 

,000 

79 

,628(**) 

,000 

79 

SAS1 : Ik voelde mijn hart bonzen na het maken van een fout SAS5: Ik schaamde me 

SAS2: Ik voelde een drang om te presteren SAS6: Ik was verlegen 

SAS6 SAS7 

,251(*) ,166 

,026 ,143 

79 79 

,056 ,156 

,626 ,169 

79 79 

,324(**) ,269(*) 

,004 ,016 

79 79 

,581 (**) ,400(**) 

,000 ,000 

78 78 

,560(**) ,628(**) 

,000 ,000 

79 79 

1 ,555(**) 

,000 

79 79 

,555(**) 1 

,000 

79 79 

SAS3: Ik voelde me bekeken SAS?: Ik had het gevoel dat ik voor gek stond 

SAS4: Ik moest blozen 
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Append ix F 

Subsequently a principal components factor analysis was performed on the 7 items of the 

subscale. The initial analysis indicates two factors (see Table 15). Further analysis of the scree 

plot and interpretation of the component matrix indicated that one factor can be retained . 

Figure 

CD 
:::1 

3,0 

2,5 

2,0 

~ c 1,5 
CD 
Cl w 

1,0 

0,5 

0,0 

Scree Plot 

4 
plot SAS 

5 

Table 16: Component Matrix 

SAS1 : Ik voelde mijn hart bonzen na het maken van een fout 

SAS2: Ik voelde een drang om te presteren 

SAS3: Ik voelde me bekeken 

SAS4: Ik moest blozen 

SAS5: Ik schaamde me 

SAS6: Ik was verlegen 

SAS?: Ik had het gevoel dat ik voor gek stond 

6 

Extract1on Method: Principal Component Analysis. 

a 2 components extracted. 

29: Scree 
7 

Component 

1 2 

,472 ,422 

,203 ,823 

,394 -.474 

,793 -,044 

,819 ,050 

,801 -, 185 

,748 -,050 

The items 'Ik voelde een drang om te presteren' and 'Ik voelde me bekeken' did not load strongly 

on the first factor. After deletion of these items trom the subscale, 55,6% of the variance is 

explained by the resulting items. 

Additionally a reliability analysis was conducted . Removing the items 'Ik voelde een drang om te 

presteren' and 'Ik voelde me bekeken' from the subscale resulted in an improvement of the 

Cronbach's alpha trom 0.685 to 0.769. 
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PGEQ 

'Ik vond dat ik meer nuttige dingen had kunnen doen' is excluded from the list of items, resulting in 

a Cronbach's alpha of 0.797 instead of 0.634. 

BIS/BAS 

The item 'Wanneer ik een kans zie voor iets wat ik leuk vind , word ik meteen opgewonden' of the 

BAS Reward Responsiveness subscale was excluded. Although the subscale showed a slight 

improvement (from a = 0.534 to a = 0.569) the Cronbach's alpha is under the acceptable level of 

0.7. 

PA SAS 

In the PASAS the item 'Ik ben me bewust van mezelf tijdens het gamen' was excluded and 

resulted in a small improvement from a=0.795 toa= 0.818. 
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Appendix G: Correlation analyses BIS/BAS 

Correlation BIS/BAS and Performance 

Perf. Easy Perf. Diff. Task 
Task Baseline Baseline 

Perf. Easy Pearson 
1 ,684(**) 

Task Baseline Correlation 
Sig. (2-tailed) ,000 

N 79 79 

Perf. Diff. Task Pearson ,684(**) 1 
Baseline Correlation 

Sig. (2-tailed) ,000 

N 79 79 

Diff. Score Pearson -,082 ,222 
Easy Task Correlation 

Sig. (2-tailed) ,476 ,052 

N 77 77 

Diff. Score Diff. Pearson 
,172 -,211 

Task Correlation 
Sig. (2-tailed) ,136 ,066 

N 77 77 

BIS Pearson 
-,269(*) -,447(**) 

Correlation 
Sig. (2-tailed) ,017 ,000 

N 79 79 

BAS Drive Pearson ,008 ,013 
Correlation 
Sig. (2-tailed) ,942 ,909 

N 79 79 

BAS Fun Pearson 
,018 ,023 

Seeking Correlation 
Sig. (2-tailed) ,874 ,840 

N 79 79 

** Correlat1on 1s s1gmficant at the 0.01 level (2-tailed) . 
* Correlation is significant at the 0.05 level (2-tailed) . 

XXVIII 

Diff. Diff. 
Score Score 
Easy Diff. 
Task Task 

-,082 ,172 

,476 ,136 

77 77 

,222 -,211 

,052 ,066 

77 77 

1 ,102 

,379 

77 77 

,102 1 

,379 

77 77 

-,255(*) ,012 

,026 ,920 

77 77 

,039 ,103 

,735 ,373 

77 77 

,072 ,022 

,531 ,847 

77 77 

BIS BAS Drive ----- ------
-,269(*) ,008 

,017 ,942 

79 79 

-,447(**) ,013 

,000 ,909 

79 79 

-,255(*) ,039 

,026 ,735 

77 77 

,012 ,103 

,920 ,373 

77 77 ----- ------
1 -,048 

,676 

79 79 

-,048 1 

,676 

79 79 

-,146 ,542(**) 

,201 ,000 

79 79 

BAS Fun 
..,.§.e,!!.k.!,!)a_ 

,018 

,874 

79 

,023 

,840 

79 

,072 

,531 

77 

,022 

,847 

77 -----
-,146 

,201 

79 

,542(**) 

,000 

79 

1 

79 



Correlation BIS/BAS and PANAS 

BIS BAS Drive 

BIS Pearson Correlation 1 -,048 

Sig. (2-tailed) ,676 

N 79 79 

BAS Drive Pearson Correlation -,048 1 

Sig. (2-tailed) ,676 

N 79 79 

BAS Fun Seeking Pearson Correlation -,146 ,542(**) 

Sig. (2-tailed) ,201 ,000 

N 79 79 

PANAS Positive Pearson Correlation 
,028 ,245(*) 

Affect 
Sig. (2-tailed) ,806 ,030 

N 78 78 

PANAS Negative Pearson Correlation 
,177 ,172 

Affect 
Sig. (2-tailed) ,122 ,131 

N 78 78 

** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed) . 

XXIX 

BAS Fun 
Seekina 

-,146 

,201 

79 

,542(**) 

,000 

79 

1 

79 

,258(*) 

,023 

78 

,112 

,327 

78 

Appendix G 

PANAS PANAS Negative 

.l'~lli~~ff~c:l,. Affect ---------
,028 ,177 

,806 ,122 

78 78 

,245(*) ,172 

,030 ,131 

78 78 

,258(*) ,112 

,023 ,327 

78 78 ------- ·--------
1 ,088 

,446 

78 78 

,088 1 

,446 

78 78 
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Correlation BIS/BAS and SAM 

BAS Fun 
BIS BAS Drive Seekina 

BIS Pearson Correlation 1 -,048 -,146 

Sig. (2-tailed) ,676 ,201 

N 79 79 79 

BAS Drive Pearson Correlation -,048 1 ,542(**) 

Sig. (2-tailed) ,676 ,000 

N 79 79 79 

BAS Fun Seeking Pearson Correlation -,146 ,542(**) 1 

Sig. (2-tailed) ,201 ,000 

N 79 79 79 

SAM Pleasure Pearson Correlation ,070 -, 196 -,206 

Sig. (2-tailed) ,540 ,083 ,069 

N 79 79 79 

SAMArousal Pearson Correlation ,077 -,012 -,155 

Sig. (2-tailed) ,500 ,914 ,174 

N 79 79 79 

SAM Dominance Pearson Correlation -,205 ,267(*) ,059 

Sig. (2-tailed) ,069 ,017 ,607 

N 79 79 79 

** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 

XXX 

SAM 
-.!'~~l!,e __ 

,070 

,540 

79 

-,196 

,083 

79 

-,206 

,069 

79 -------
1 

79 

,223(*) 

,049 

79 

-,255(*) 

,023 

79 

SAM SAM 
Arousal -2~.!!!~~-· ------· 

,077 -,205 

,500 ,069 

79 79 

-,012 ,267(*) 

,914 ,017 

79 79 

-,155 ,059 

,174 ,607 

79 79 ------· -------
,223(*) -,255(*) 

,049 ,023 

79 79 

1 -,206 

,069 

79 79 

-,206 1 

,069 

79 79 



Correlation BIS/BAS and GEQ 

GEQ GEQ 
BAS BAS Fun Positive Negative 

BIS Drive Seekina -~~- Affect 
BIS Pearson ·----

Correlation 1 -,048 -,146 -,191 -,024 

Sig. (2-tailed) 
,676 ,201 ,092 ,831 

N 
79 79 79 79 79 

BAS Drive Pearson 
Correlation -,048 1 ,542\"} ,090 -,069 

Sig. (2-tailed) 
,676 ,000 ,428 ,546 

N 
79 79 79 79 79 

BAS Fun Seeking Pearson ,542(-
-,146 1 ,102 ,058 

GEQ Positive 
Affect 

GEQ Negattve 
Affect 

GEQ Flow 

GEQ Sensory 
and imaginative 
immersion 

GEQ Challenge 

GEQ Tension 

GEQ 
Competence 

Correlation ) 
Sig. (2-tailed) 

,201 ,000 ,373 ,814 

N 
79 79 79 79 79 ---- ----Pearson 

Correlation -,191 ,090 ,102 1 -,356rJ 

Sig. (2-tailed) 
,092 ,428 ,373 ,001 

N 
79 79 79 79 79 

Pearson 
Correlation -,024 -,069 ,058 -,356("") 1 

Slg. (2-talled) 
,831 ,546 ,614 ,001 

N 
79 79 79 79 79 

Pearson 
Correlation ,051 ,241(") ,253(") ,337("") -,317("") 

Sig. (2-tailed) 
,656 ,032 ,025 ,002 ,004 

N 
79 79 79 79 79 

Pearson 
Correlation ,003 ,170 ,301\"} ,475rJ -,199 

Sig. (2-tailed) 
,982 ,135 ,007 ,000 ,079 

N 
79 79 79 79 79 

Pearson 
Correlation ,113 ,041 ,115 ,301("") -,045 

Sig. (2-tailed) 
,321 ,717 ,312 ,007 ,692 

N 
79 79 79 79 79 

Pearson 
Correlalion ,323("") -,115 -,026 -,326\"} ,256(") 

Sig. (2-tailed) 
,004 ,314 ,817 ,003 ,023 

N 
79 79 79 79 79 

Pearson 
Correlation -,320("") ,120 ,107 ,478rJ -,036 

Sig. (2-tailed) 
,004 ,292 ,350 ,000 ,751 

N 
79 79 79 79 79 

** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 

XXXI 

GEQ Sensory 
GEQ and imaginative 

_f!2_w_ -~~~!!..-
,051 ,003 

,656 ,982 

79 79 

,241(") ,170 

,032 ,135 

79 79 

,253(") ,301\"} 

,025 ,007 

79 79 --- ------
,337rl ,475rJ 

,002 ,000 

79 79 

-,317\"} -,199 

,004 ,079 

79 79 

1 ,411\"} 

,000 

79 79 

,411\"} 1 

,000 

79 79 

,175 ,420rJ 

,124 ,000 

79 79 

,184 ,074 

,104 ,516 

79 79 

,213 ,282(") 

,060 ,012 

79 79 
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GEQ GEQ GEQ 

_.E!'2!!,e~~ Tension ..... ~~..!!~-.... ----
,113 ,323rJ -,320rl 

,321 ,004 ,004 

79 79 79 

,041 -,115 ,120 

,717 ,314 ,292 

79 79 79 

,115 -,026 ,107 

,312 ,817 ,350 

79 79 79 ----- ,... ____ ,.... _____ 
,301rJ -,326\"} ,478rJ 

,007 ,003 ,000 

79 79 79 

-,045 ,256(") -,036 

,692 ,023 ,751 

79 79 79 

,175 ,184 ,213 

,124 ,104 ,060 

79 79 79 

,420("") ,074 ,282(") 

,000 ,516 ,012 

79 79 79 

1 ,141 -,132 

,217 ,246 

79 79 79 

,141 1 -,032 

,217 ,779 

79 79 79 

-,132 -,032 1 

,246 ,779 

79 79 79 
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Correlation BIS/BAS and SAS 

BAS Fun -~~s_J BIS BAS Drive Seekim:i 
BIS Pearson Correlation 1 -,048 -,146 ,303(**) 

Sig. (2-tailed) ,676 ,201 ,007 

N 79 79 79 79 

BAS Drive Pearson Correlation -,048 1 ,542(**) -,145 

Sig. (2-tailed) ,676 ,000 ,203 

N 79 79 79 79 

BAS Fun Seeking Pearson Correlation -,146 ,542(**) 1 ,016 

Sig. (2-tailed) ,201 ,000 ,890 

N 79 79 79 79 -----SAS Pearson Correlation ,303(**) -,145 ,016 1 

Sig. (2-tailed) ,007 ,203 ,890 

N 79 79 79 79 

** Correlation is significant at the 0.01 level (2-tailed) . 

Correlation BIS/BAS and PGEQ 

BAS BAS Fun PGEQ Positive PGEQ Negative PGEQ _I PGEQ Retuming 
BIS Drive Seekino -~'!!!."!.- i--~..!!•,!!.ce __ ~ .!i~!!!5!,. _ - - t2. ~i.!l_ _. 

BIS Pearson Corretation 
1 -,048 ·,146 · ,112 ,120 -.062 -,155 

Sig. (2-tailed) 
,676 ,201 ,325 ,292 ,587 ,174 

N 
79 79 79 79 79 79 79 

BAS Orlve Pearson Correlation 
-,048 1 ,542Cï ,091 -,110 -.112 ,048 

Sig. (2-tailed) 
,676 ,000 ,423 ,336 ,326 ,676 

N 
79 79 79 79 79 79 79 

BAS Fun Seeking Pearson Correlation 
,028 ,010 ,026 -,146 ,542("") 1 ,170 

Sig. (2-tailed) 
,201 ,000 ,135 ,803 ,930 ,822 

N 
79 79 79 79 79 79 79 

PGEQ Positive Pearson Correlation "------ -------1-------------
Experience -,112 ,091 ,170 1 -,073 ,332(Ï ,207 

Sig. (2-tailed) 
,325 ,423 ,135 ,521 ,003 ,067 

N 
79 79 79 79 79 79 79 

PGEQ Negative Pearson Correlation 
1 ,371(Ï ,381(Ï Experience ,120 -,110 ,028 -,073 

Sig. (2-tailed) 
,292 ,336 ,803 ,521 ,001 ,001 

N 
79 79 79 79 79 79 79 

PGEQ Tiredness Pearson Correlation 
-.062 -,112 ,010 ,332(Ï ,371("") 1 ,446("") 

Sig. (2-tailed) 
,587 ,326 ,930 ,003 ,001 ,000 

N 
79 79 79 79 79 79 79 

PGEQ Retuming to Pearson Correlatlon 
,046 ,026 ,207 ,361(Ï ,446(Ï 1 reality -,155 

Sig. (2-tailed) 
,174 ,676 ,822 ,067 ,001 ,000 

N 
79 79 79 79 79 79 79 

** Correlation is significant at the 0.01 level (2-tailed). 
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Appendix H: Correlation analyses PASAS 

Correlation PASAS and Performance 

Perf. Easy Task Perf. Diff. Task Diff. Score 
Baseline Baseline Easv Task 

Perf. Easy Task Pearson Correlation 
1 ,684(**) -,082 

Baseline 
Sig. (2-tailed) ,000 ,476 

N 79 79 77 

Perf. Diff. Task Pearson Correlation 
,684(**) 1 ,222 

Baseline 
Sig. (2-tailed) ,000 ,052 

N 79 79 77 

Diff. Score Easy Pearson Correlation 
-,082 ,222 1 

Task 
Sig. (2-tailed) ,476 ,052 

N 77 77 77 

Diff. Score Diff. Pearson Correlation 
,172 -,211 ,102 

Task 
Sig. (2-tailed) ,136 ,066 ,379 

N 77 77 77 

PASAS Pearson Correlation -,011 -,051 -,008 

Sig. (2-tailed) ,922 ,654 ,947 

N 79 79 77 

** Correlation is significant at the 0.01 level (2-tailed). 

Correlation PASAS and SAM 

PASAS 

SAM Pleasure 

SAMArousal 

SAM Dominance 

PASAS 2t-~ .f !!a_!U,!L SAMArousal i...-------
Pearson Correlation 1 1 ,367(**) ,137 

Sig. (2-tailed) 1 
1 ,001 ,227 

N 1 
79 1 79 79 ,_ _______ 

--------Pearson Correlation ,367(**) 1 ,223(*) 

Sig. (2-tailed) ,001 ,049 

N 79 79 79 

Pearson Correlation ,137 ,223(*) 1 

Sig. (2-tailed) ,227 ,049 

N 79 79 79 

Pearson Correlation -,090 -,255(*) -,206 

Sig. (2-tailed) ,430 ,023 ,069 

N 79 79 79 

** Correlatlon 1s significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed) . 
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Diff. Score 
Diff. Task PASAS 

,172 -,011 

,136 ,922 

77 79 

-,211 -,051 

,066 ,654 

77 79 

,102 -,008 

,379 ,947 

77 77 

1 -,140 

,225 

77 77 -----
-,140 1 

,225 

77 79 

SAM Dominance ---------
-,090 1 

1 
,430 1 

791 ·--------· 
-,255(*) 

,023 

79 

-,206 

,069 

79 

1 

79 
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Correlation PASAS and PANAS 

PANAS Positive PANAS Negative 
PASAS Affect Affect -------- ----------PASAS Pearson Correlation 1 1 -,215 ,477(**) 1 

Sig. (2-tailed) 1 1 
1 ,059 ,000 1 

N 79 l 78 78 l --------- ----------PANAS Positive Affect Pearson Correlation -,215 1 ,088 

Sig. (2-tailed) ,059 ,446 

N 78 78 78 

PANAS Negative Pearson Correlation ,477(**) ,088 1 Affect 
Sig. (2-tailed) ,000 ,446 

N 78 78 78 

** Correlation is significant at the 0.01 level (2-tailed). 

Correlation PASAS and GEQ 

GEQ 
GEQ GEQ Sensory and 

Positive Negative imaginative GEQ GEQ GEQ 
PASAS Affect Affect GEQ Flow immersion _Gb,'!!J.e~!l!!- Tension ".f 2!!1.E.i:te.!lc~. 

,..... ___________ 
------- ------PASAS Pearson 

1 1 -,436(**) ,413(**) -,253(*) -,214 -,045 ,403(**) -,081 1 Correlation 1 1 
Sig. (2-tailed) 1 ,000 ,000 ,025 ,058 ,696 ,000 ,476 1 
N 

1 1 
79 1 79 79 79 79 79 79 79 1 -----

._ ___________ 
------- ------ ------ ------GEQ Positive Pearson 

-,436(**) 1 -,356(**) ,337(**) ,475(**) ,301(**) -,326(**) ,478(**) Affect Correlation 
Sig. (2-tailed) ,000 ,001 ,002 ,000 ,007 ,003 ,000 

N 79 79 79 79 79 79 79 79 

GEQ Negative Pearson 
,413(**) -,356(**) 1 -,317(**) -,199 -,045 ,256(*) -,036 

Affect Correlation 
Sig. (2-tailed) ,000 ,001 ,004 ,079 ,692 ,023 ,751 

N 79 79 79 79 79 79 79 79 

GEQ Flow Pearson 
-,253(*) ,337(**) -,317(**) 1 ,411(**) ,175 ,184 ,213 

Correlation 
Sig. (2-tailed) ,025 ,002 ,004 ,000 ,124 ,104 ,060 

N 79 79 79 79 79 79 79 79 

GEQ Sensory Pearson 
and imaginative Correlation -,214 ,475(**) -,199 ,411(**) 1 ,420(**) ,074 ,282(*) 
immersion 

Sig. (2-tailed) ,058 ,000 ,079 ,000 ,000 ,516 ,012 

N 79 79 79 79 79 79 79 79 

GEQ Challenge Pearson -,045 ,301(**) -,045 ,175 ,420(**) 1 ,141 -,132 
Correlation 
Sig. (2-tailed) ,696 ,007 ,692 ,124 ,000 ,217 ,246 

N 79 79 79 79 79 79 79 79 

GEQ Tension Pearson ,403(**) -,326(**) ,256(*) ,184 ,074 ,141 1 -,032 
Correlation 
Sig. (2-tailed) ,000 ,003 ,023 ,104 ,516 ,217 ,779 

N 79 79 79 79 79 79 79 79 

GEQ Pearson 
-,081 ,478(**) -,036 ,213 ,282(*) -,132 -,032 1 

Competence Correlation 
Sig. (2-tailed) ,476 ,000 ,751 ,060 ,012 ,246 ,779 

N 79 79 79 79 79 79 79 79 

** Correlation is significant at the 0.01 level (2-tailed). 
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* Correlation is significant at the 0.05 level (2-tailed) . 

Correlation PASAS and SAS 

PASAS SAS _ 

PASAS Pearson Correlation 1 1 ,471(**) : 
1 

Sig. (2-tailed) 1 ,000 1 
N 1 1 

79 1 79 1 -----SAS Pearson Correlation ,471(**) 1 

Sig. (2-tailed) ,000 

N 79 79 

** Correlat1on 1s significant at the 0.01 level (2-tailed). 

Correlation PASAS and PGEQ 

PGEQ PGEQ 
Positive Negative PGEQ PGEQ Returning 

PASAS .§~!!,!:i~.s_e __ _É_X.E,e..!:!,~~- _.!i!:!!~~~- " __ !2, ~~t.t--
PASAS Pearson Correlation 1 1 -,1 30 ,473(**) ,317(**) 190 1 

1 . 1 
Sig. (2-tailed) 1 ,252 ,000 ,004 ,093 1 

1 1 N 79 1 79 79 79 79 1 -------- -------· " _______ .., ________ 
PGEQ Positive Pearson Correlation 

-,130 1 -,073 ,332(**) ,207 
Experience 

Sig. (2-tailed) ,252 ,521 ,003 ,067 

N 79 79 79 79 79 

PGEQ Negative Pearson Correlation 
,473(**) -,073 1 ,371(**) ,381(**) 

Experience 
Sig. (2-tailed) ,000 ,521 ,001 ,001 

N 79 79 79 79 79 

PGEQ Tiredness Pearson Correlation ,317(**) ,332(**) ,371(**) 1 ,446(**) 

Sig. (2-tailed) ,004 ,003 ,001 ,000 

N 79 79 79 79 79 

PGEQ Returning to Pearson Correlation 
,190 ,207 ,381(**) ,446(**) 1 

reality 
Sig. (2-tailed) ,093 ,067 ,001 ,000 

N 79 79 79 79 79 

** Correlat1on 1s significant at the 0.01 level (2-tailed). 
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Appendix 1: Correlations demographic variables 
and performance 

Game Game Perf. Easy 
Aae Freauencv Duration Base. ----Age Pearson 

1 -,276(*) ,026 -,193 
Correlation 
Sig. (2-tailed) ,014 ,835 ,088 

N 79 79 67 79 

Game Pearson 
-,276(*) 1 ,285(*) ,298(**) 

Frequency Correlation 
Sig. (2-tailed) ,014 ,019 ,008 

N 79 79 67 79 

Game Duration Pearson 
,026 ,285(*) 1 ,052 

Correlation 
Sig. (2-tailed) ,835 ,019 ,678 

N 67 67 67 67 
~-------Perf. Easy Pearson 

-,193 ,298(**) ,052 
Base. Correlation 

Sig. (2-tailed) ,088 ,008 ,678 

N 79 79 67 

Perf. Easy. Pearson 
-, 180 ,314(**) ,134 

Exp. Correlation 
Sig. (2-tailed) 

'117 ,005 ,286 

N 77 77 65 

Perf. Diff. Base. Pearson 
-,227(*) ,355(**) ,174 

Perf. Diff. Exp. 

Correlation 
Sig. (2-tailed) ,045 ,001 ,160 

N 79 79 67 

Pearson 
-,251(*) ,240(*) ,1 35 

Correlation 
Sig. (2-tailed) ,028 ,036 ,282 

N 77 77 65 

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
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Appendix J: Correlations demographic variables 
and self-report scales 

Correlation demographic variables and PANAS 

Game Game PANAS PANAS Negative 
Aae Freauencv Duration f.~i~~~~!.. Affect ---------Age Pearson Correlation 1 -,276(*) ,026 ,084 ,069 

Sig. (2-tailed) ,014 ,835 ,463 ,547 

N 79 79 67 78 78 

Game Frequency Pearson Correlation -,276(*) 1 ,285(*) ,042 -,031 

Sig. (2-tailed) ,014 ,019 ,717 ,785 

N 79 79 67 78 78 

Game Duration Pearson Correlation ,026 ,285(*) 1 ,127 -,242(*) 

Sig. (2-tailed) ,835 ,019 ,311 ,050 

N 67 67 67 66 66 .., _______ 
i----------PANAS Positive Pearson Correlation ,084 ,042 ,127 1 ,088 

Affect 
Sig. (2-tailed) ,463 ,717 ,311 ,446 

N 78 78 66 78 78 

PANAS Negative Pearson Correlation 
,069 -,031 -,242(*) ,088 1 

Affect 
Sig. (2-tailed) ,547 ,785 ,050 ,446 

N 78 78 66 78 78 

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

Correlation demographic variables and SAM 

Game Game SAM SAM SAM J 
Aae Freauencv Duration Pleasure Arousal -~~.!!!~~-------- -------Age Pearson Correlation 1 -,276(*) ,026 ,072 ,004 ,078 

Sig. (2-tailed) ,014 ,835 ,527 ,975 ,493 

N 79 79 67 79 79 79 

Game Frequency Pearson Correlation -,276(*) 1 ,285(*) ,098 -,086 ,083 

Sig. (2-tailed) ,014 ,019 ,391 ,449 ,467 

N 79 79 67 79 79 79 

Game Duration Pearson Correlation ,026 ,285(*) 1 -,063 -,173 ,166 

Sig. (2-tailed) ,835 ,019 ,613 ,162 ,180 

N 67 67 67 67 67 67 ------- ------· -------SAM Pleasure Pearson Correlation ,072 ,098 -,063 1 ,223(*) -,255(*) 

Sig. (2-tailed) ,527 ,391 ,613 ,049 ,023 

N 79 79 67 79 79 79 

SAMArousal Pearson Correlation ,004 -,086 -,173 ,223(*) 1 -,206 

Sig. (2-tailed) ,975 ,449 ,162 ,049 ,069 

N 79 79 67 79 79 79 

SAM Dominance Pearson Correlation ,078 ,083 ,166 -,255(*) -,206 1 

Sig. (2-tailed) ,493 ,467 ,180 ,023 ,069 

N 79 79 67 79 79 79 

* Correlabon 1s significant at the 0.05 level (2-tailed). 
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Appendix J 

Correlation demographic variables and GEQ 

Age 

Game Frequency 

Game Ouration 

GEQ Positive Affect 

GEQ Negative Affect 

GEQ Flow 

GEQ Sensory and 
imaginative 
immersion 

GEQ Chaltenge 

GEQ Tension 

GEO Competence 

GEQ GEQ 
Game Game Positive Negative GEQ 

Age FreQuencv Ouration Affect Affect Flow --- ----- ----Pearson Correlation 
1 -,276(') ,026 -,056 ,161 ,03<4 

Sig. (2-tailed) 
,014 ,635 ,613 ,155 ,766 

N 
79 79 67 79 79 79 

Pearson Correlation 
-,276(') 1 ,265(') ,156 ,067 -,03<4 

Sig. (2-tailed) 
,014 ,019 .170 ,555 ,767 

N 
79 79 67 79 79 79 

Pearson Correlation 
,026 ,285(") 1 ,026 -,076 ,047 

Sig. (2-tailed) 
,635 ,019 ,623 ,540 ,704 

N 
67 67 67 67 67 67 

"""---- ----- ----Pearson Correlation 
-,056 ,156 ,026 1 -,356("") ,337("") 

Sig. (2-tailed) 
,613 ,170 ,623 ,001 ,002 

N 
79 79 67 79 79 79 

Pearson Corretation 
,161 ,067 -,076 -,356("") 1 -,317("") 

Sig. (2-tailed) 
,155 ,555 ,540 ,001 ,004 

N 
79 79 67 79 79 79 

Pearson Correlatlon 
,034 -,034 ,047 ,337("") -,317("") 1 

Sig. (2-tailed) 
,766 ,767 ,704 ,002 ,004 

N 
79 79 67 79 79 79 

Pearson Correlation 
,077 -,092 ,054 ,475("") -,199 ,411("") 

Sig. (2-tailed) 
,500 ,420 ,665 ,000 ,079 ,000 

N 
79 79 67 79 79 79 

Pearson Correlation 
,300("") -,154 ,012 ,301("") -,045 ,175 

Sig. (2-tailed) 
,007 ,176 ,922 ,007 ,692 ,124 

N 
79 79 67 79 79 79 

Pearson Correlation 
,141 ,023 -,057 -,326("") ,256(') ,164 

Sig. (2-tailed) 
,216 ,642 ,646 ,003 ,023 ,104 

N 
79 79 67 79 79 79 

Pearson Corretation 
-,030 ,262(") ,085 ,476("") -,036 ,213 

Sig. (2-tailed) 
,794 ,019 ,492 ,000 ,751 ,060 

N 
79 79 67 79 79 79 

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
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Appendix J 

Correlation demographic variables and SAS 

Game Game 
Aae Freauencv Duration SAS ----Age Pearson Correlation 1 -,276(*) 026 1 029 1 . 1 . 1 

Sig. (2-tailed) ,014 ,835 1 ,798 1 
1 1 

N 79 79 67 1 79 1 ------Game Frequency Pearson Correlation -,276(*) 1 ,285(*) ,022 

Sig. (2-tailed) ,014 ,019 ,844 

N 79 79 67 79 

Game Duration Pearson Correlation ,026 ,285(*) 1 -,229 

Sig. (2-tailed) ,835 ,019 ,063 

N 67 67 67 67 

SAS Pearson Correlation ,029 ,022 -,229 1 

Sig. (2-tailed) ,798 ,844 ,063 

N 79 79 67 79 

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

Correlation demographic variables and PGEQ 

PGEQ PGEQ 
Game Game Positive Negative PGEQ 

Aae Freauencv Duration -~2-ri~~i:.... ".§~~~~e-· Tiredness 
.., ______ 

Age Pearson Correlation 1 -,276(*) ,026 -,061 ,079 -,039 

Sig. (2-tailed) ,014 ,835 ,591 ,491 ,731 

N 79 79 67 79 79 79 

Game Frequency Pearson Correlation -,276(*) 1 ,285(*) ,054 ,072 ,051 

Sig. (2-tailed) ,014 ,019 ,636 ,530 ,657 

N 79 79 67 79 79 79 

Game Duration Pearson Correlation ,026 ,285(*) 1 -,016 -,268(*) -,210 

Sig. (2-tailed) ,835 ,019 ,898 ,028 ,088 

N 67 67 67 67 67 67 
~------· ·------ .., ______ 

PGEQ Positive Pearson Correlation 
-,061 ,054 -,016 1 -,073 ,332(**) Experience 

Sig. (2-tailed) ,591 ,636 ,898 ,521 ,003 

N 79 79 67 79 79 79 

PGEQ Negative Pearson Correlation 
,079 ,072 -,268(*) -,073 1 ,371(**) Experience 

Sig. (2-tailed) ,491 ,530 ,028 ,521 ,001 

N 79 79 67 79 79 79 

PGEQ Tiredness Pearson Correlation -,039 ,051 -,210 ,332(**) ,371(**) 1 

Sig. (2-tailed) ,731 ,657 ,088 ,003 ,001 

N 79 79 67 79 79 79 

PGEQ Returning to Pearson Correlation 
-,013 ,069 -,092 ,207 ,381(**) ,446(**) reality 

Sig. (2-tailed) ,912 ,549 ,461 ,067 ,001 ,000 

N 79 79 67 79 79 79 

* Correlabon 1s significant at the 0.05 level (2-tailed) . 
** Correlation is significant at the 0.01 level (2-tailed). 
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Appendix K: Effect demographic variables on performance

Variable Session : Difficulty df df error F-statistic p-value

Baseline: Easy task 1 72 < 1 .0 NS
Baseline: Difficult task 1 72 1 .55 .22

Left/Right Handedness
Experimental: Easy task 1 75 < 1 .0 NS
Experimental: Difficult task 1 75 < 1 .0 NS
Main: Easy task 1 72 < 1 .0 NS
Main : Difficult task 1 72 1 .01 .39Wii experience
Experimental : Easy task 1 75 2.65 .11
Experimental : Difficult task 1 75 2.54 .12
Main: Easy task 1 72 < 1 .0 NS

Main : Difficult task 1 72 < 1 .0 NSTennis experience
Experimental : Easy task 1 75 < 1 .0 NS
Experimental : Difficult task 1 75 < 1 .0 NS
Main: Easy task 2 64 < 1 .0 NS
Main : Difficult task 2 64 1 .73 .19

Type console
Experimental : Easy task 2 62 < 1 .0 NS

Experimental : Difficult task 2 62 < 1 .0 NS
Main: Easy task 3 63 < 1 .0 NS
Main : Difficult task 3 63 1 .63 .19

Type controller
Experimental : Easy task 3 61 < 1 .0 NS

Experimental : Difficult task 3 61 1 .21 .31
Main: Easy task 2 64 1 .87 .16

Main : Difficult task 2 64 2.98 .06
Social setting

Experimental : Easy task 2 62 1 .90 .16

Experimental : Difficult task 2 62 2.19 .12
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