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Abstract 

 

 It has been shown that the game experience can be enhanced with 

movement-based controls, which encourage increased emotional 

engagement with games. Research in this area is of particular relevance in 

today’s gaming market, in which the Nintendo Wii is the first console that 

centres around movement-based interaction for playing games. This study 

attempts to extend previous research by investigating the role of body 

movement in a competitive multiplayer game situation. Two experiments 

were conducted using subjective measurements and observation methods to 

measure social interaction between participants and engagement, using both 

movement-based and standard controllers. The first Experiment found more 

emotionally expressive behaviour and enhanced social interaction between 

participants in the movement-based controls condition. However, this was 

not reflected in participant’s subjective reflections relating to their 

engagement with the game. It was thought that learning difficulties with the 

movement-based controller could have interrupted this effect. Experiment 2, 

a longitudinal study ethnographic study, confirmed this conclusion. On the 

basis of these findings, some guidelines for developing movement-based 

controls to support engagement in multiplayer game settings are proposed. 

In addition, engagement in multiplayer games is characterised as being 

situated within the wider social environment. 
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Body Movement, Social Interaction 

and Engagement in Video Game 

Play: 

It’s a different game all together 

 

1. Introduction 
 

 
The gaming market is changing. Previously, progress in games consoles 

was based upon increased performance, mainly in terms of computer 

graphics and more powerful processors. However, current developments 

in video game consoles appear to be based upon the values of network 

services and ‘human interfaces’ of game controllers (Shirai, 2007). The 

Nintendo Wii console represents a leap in terms of the controller interface; 

the Wii remote controller acts as a motion capture and gyroscopic device, 

requiring users to control the game using movement as well as button 

pressing. This new advent within the gaming market raises issues for HCI 

research: Do they offer different experiences to traditional game controls? 

If so, what types of experiences do they offer the player? And, how should 

game controls be designed to maximise this new game play experience? 

The present study attempts to progress these issues within the context of 

multiplayer games. 

Present cognitive theories suppose that emotion and feeling1 play a central 

role in shaping human experience and behaviour, as opposed to being 

periphery or accompanying processes (Dolan et al, 2002). A growing body 

of research suggests their role in guiding cognitive processes such as 

decision-making and interpersonal relationships (Damasio, 1994, 1999). 

Recent momentum and uptake of this perspective in related fields has been 

                                                
1
 Emotions can be defined as “automatic response repertoires” of which feelings are “their subjective 

or experimental counterparts” (Dolan et al, 2002). 
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reflected in the HCI academic community. For example, Rosalind Picard 

(1997, 2001), explores the impact of emotions upon interaction design, 

focusing on the development of systems to recognise, interpret and 

process emotions. In a more general sense, the importance of emotion in 

user experiences has been popularised by writers such as Donald Norman 

(2004). In the context of gaming, this perspective has been particularly 

relevant, and there has been increase in HCI research exploring the role of 

emotion in digital games, for example the game ‘Emotional Flowers’ 

(Bernhaupt et al, 2007) and creating characters with increased expressive 

qualities (Rouse, 2001).  

In the context of recent developments in the gaming market, the current 

research follows on from studies investigating how the type of game 

controller affects the user experience, and proposes to investigate further 

how social interaction can be affected by game controls, and what factors 

may mediate this experience. The rationale behind this study, and a review 

of previous work in this area, is explored in the following sections: 1.1 

‘Modelling the gaming experience’; 1.2 ‘Body movement and engagement’; 

1.3 ‘Social Interaction and the gaming experience’; and 1.4 ‘Bringing the 

strands together: Engagement, social interaction and body movement’.  

 

1.1. Modelling the gaming experience 

 

Based upon field studies, Lazzaro (2004) published a list of four 

reasons, or ‘keys’, which describe key motivations for playing games. All 

four reasons can be considered mechanisms for creating emotional 

experiences, or reasons people become engaged whilst playing games: 

 1) Hard fun (the ‘challenge key’). Players are stimulated by challenge, 

overcoming of obstacles, and pursuit of goals, through the use of strategy, 

problem solving, and the mastering of controls. This creates emotions such 

as Frustration and Fiero. 
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 2) Easy fun (the ‘immersion key’). Some aspects of games cause 

players to become immersed in the game’s activities or the ‘game world’, 

evoking feelings of curiosity, wonder, awe and mystery.  

 3) Altered states (the ‘internal experience key’). People play games to 

alter their internal state both during and after play, and enjoy games with 

compelling interaction, that stimulate players’ senses. Frequently reported 

emotions are those of excitement and relief. 

 4) The people factor (the ‘social interaction key’). People play games 

to interact and spend time with others, both inside the game (e.g. playing 

the game with others), and outside the game (e.g. with those watching, 

through chat and online boards). Feelings of amusement, pride at others 

accomplishments, gloating or boasting, and others associated with 

experiences of teamwork and social bonding are elicited.  

This ties in with earlier research by Malone (1981, 1987), who describes 

intrinsic motivations for playing games, such as the challenge (of an 

uncertain outcome, goals), fantasy (to elicit mental images of physical 

objects or social situations that are not actually present), curiosity and 

control. Performance factors and achieving goals (hard fun) are 

emphasized a little more here, in contrast to newer theories that reflect an 

increased emphasis on emotional factors in gaming experiences.  

 

The theories above explore the game experience in terms of 

motivations to play. Other theories attempt to characterise the qualities of 

the experience itself. These utilise several main concepts to characterise the 

experience, such as ‘immersion’, ‘presence’, ‘flow’ and ‘engagement’. These 

terms are not used consistently and tend to overlap; most probably 

because they are inter-dependent and occur alongside each other.  

Csikszentmihalyi (1990) developed the concept of ‘flow’ to characterise the 

optimal experience of a wide range of activities, including games, reading, 

and sports, which share the attribute of having no external reward or 

motivation other than the experience itself. It is characterised by a sense of 
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complete immersion, or complete engagement in, the activity. This theory 

was applied specifically to the domain of computer games by Sweetser and 

Wyeth (2005). They formulated the GameFlow model, which consists of 

eight criteria for player enjoyment of games: a requirement for and ability 

to achieve concentration, a sufficient challenge, support the development 

of player skills, control over actions in the game, clear goals, adequate 

feedback, deep but effortless immersion, and social interaction.  

The concept of immersion itself appears in many theories of game 

experience, and plays a central role in Brown and Cairns (2004) theory. 

Here, engagement is characterised as a key component in the process of 

becoming immersed in the game. Immersion appears to be embedded 

within the concept of flow (Csikszentmihalyi, 1990), however Brown and 

Cairns characterise total immersion as a rare state beyond that of flow.  

A sense of presence, another commonly used concept, refers to the 

experience of media users that they are personally and physically present 

in the displayed environment (Lombard and Ditton, 1997). A sense of 

presence is usually cited as a crucial aspect of the virtual reality domain 

(Stanney et al, 1998), but can also be elicited in the gaming domain, 

contributing towards a more enjoyable experience (Lombard and Ditton, 

1997; Lombard et al, 2000; Steuer, 1995; Heeter, 1995). If one feels ‘present’ 

whilst playing a game then they perceive themselves as being in the 

computer-generated environment rather than their actual physical location 

(Ravaja et al, 2006). Witmer and Singer (1998) theorise that increased 

immersion leads to a greater sense of presence. 

 

Despite disparities in use of the terms associated with gaming 

experiences, the various theories appear to deal with different levels of 

engagement. Bianchi-Berthouze, Kim et al (2007) summarise the processes 

involved in a more general concept of engagement (see Figure 1.1). 
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Figure 1.1  Engagement model (modified from Chen et al, 2005) 

 

The current study focuses upon measuring and exploring the gaming 

experience in terms of this more general conception of engagement; where 

engagement refers to the player’s general relation to the game. This 

concept of engagement is sufficiently flexible so as to encompass other 

aspects, such as immersion and social interaction (Haywood and Cairns, 

2005), which contribute and shape the nature of the engagement.  

 

1.2. Body movement, emotional experience and engagement  

 
An endless list of game features creates and contributes to user 

experiences whilst playing games. They include aspects such as sound, 

graphics, rate of play, control options (Wood et al, 2004); and narrative 

elements such as characterisation, plot and player control over these 

(Mallon and Webb, 2005). Recent research that has explored the role of 

body movement whilst playing video games is explored here. 

Research has established the relationship between body movement 

and emotional experience. We use our bodies to communicate affective 

states. Indeed, changes in our affective state are reflected in our body 

postures and movements, whether we want them to be or not (Mehrabian 

and Friar, 1969). However, the way we move our bodies can also stimulate 

changes in affective states (Riskind and Gotay, 1982). 
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There is however a degree of disagreement between researchers 

concerning the relationship between body movement and engagement. 

Some experiments report that people move less when they are immersed 

or fully engaged in an activity. For example, using a PC- based computer 

game, Bianchi-Berthouze, Cairns et al  (2006) found that people tend to 

move around less when they were more engaged. Others studies suggest 

that people move around more when they become more engaged, as their 

emotions become embodied (Loke & Robertson, 2005; Rambusch, 2006). 

This suggests a more complex relationship between engagement and 

movement, with factors effecting whether increased engagement is 

expressed. When playing video games, the amount of movement allowed 

is constrained by the freedom of movement allowed by the game 

controller. For example, when playing with a keyboard and mouse there is 

limited opportunity to express emotions through body movement, 

whereas even traditional console controllers allow at least some freedom 

of movement.  

Reflecting the theory that bodily expression can also stimulate changes 

in affective state; research has found that game controllers that necessitate 

more body movement also stimulate increased engagement in the game, 

by allowing emotions to become embodied which in turn feedback to 

enhance the engagement (Bianchi-Berthouze, Kim et al 2007). Thus, the 

engagement with movement-based controls appears to be characterised 

by enhanced emotional experiences. 

There are features that could mediate the effect of physically controlled 

controllers upon engagement. There are individual variances in the degree 

to which users respond to physical controls. Some may have a tendency to 

move more than others; previous experiences of similar movements will 

have an impact, as well as your physical state and preferences of 

movement (Darush, 2007; Moen 2007). Klochek and MacKenzie (2006) 

reveal design factors, such as providing an appropriate fineness of control. 

Several researchers have commented on problems associated with 

complex movements, which include increased learning time and slowed 

reaction times (Moen, 2007; Johnson, 2002).  
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Controls that offer a more realistic or intuitive interaction model may be 

more effective. Supporting this is the idea that a greater synergy between 

the user and the system (or faster information transmission) is achieved by 

input actions that are as close as possible to the thoughts that motivated 

those actions (Jakob, 1996, Hutchins et al, 1986). The problems with 

unnatural or unrealistic controls can be explained using Norman’s concept 

of the Gulf of Execution (Norman, 2004); unrealistic movements enlarge 

the Gulf of Execution, making the game harder to control as response 

times will be longer. In addition, there are challenges in recognising what 

gestural interactions are possible, and what effects these will have (Webb 

et al, 2006). Finally, what movements will be acceptable in a social 

interaction context should be considered (Moen, 2007). 

 

1.3. Social interaction and the gaming experience 

 

Section 1.2 established the role of body movement in stimulating 

engagement with games. There is also evidence to suggest that controllers 

that encourage body movement can increase the level of social interaction 

when playing in multiplayer environments, which is presented here. This 

section begins by discussing the role of social interaction in the 

engagement theories discussed in Section 1.1. Then the role of body 

movement is explored in the context of specific types of social interaction 

experiences that can be created by video games.  

The theories discussed in Section 1.1 tend to list social interaction as a 

factor affecting player enjoyment and engagement, for example, Lazzaro 

(2004). However, when the gaming experience is modelled in order to 

further characterise the impact of social interaction upon the gaming 

experience, it is less clear what role social interaction has and how it 

mediates, or ‘sits with’, other factors; and indeed the overarching concepts 

of ‘engagement’, ‘immersion’ and ‘flow’. This issue is captured quite 

succinctly by Sweetser and Wyeth (2005) where they state that: “Social 

interaction is not an element of flow, and often can even interrupt immersion in 
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games, as real people provide a link to the real world that can knock players out of 

their fantasy game worlds.” In contrast, multiplayer games can be thought to 

increase player immersion as real players provide more stimulating 

opponents than NPCs (Hausman and Slowe, 2000). This stimulation can 

increase attentional engagement, which can increase the sense of presence 

as there is less attention left over to comprehend the artificial game 

environment (Ravaja et al, 2006). Perhaps it is more accurate to say that 

games with a social element, such as those with multiplayer options, 

provide a different kind of experience to one-player games, where the 

engagement has different qualitative properties. This is stance is taken by 

Bianchi-Berthouze et al (2007, submitted), supported also by Bianchi-

Berthouze, Kim et al (2007).  

 

The literature suggests that games can support social interaction 

between players by creating opportunities for the following types of 

experiences (see 1.3.1 to 1.3.5). These experiences contribute towards the 

different qualitative properties of engagement with games that involve 

multiple players. These are discussed in relation to research concerning the 

impact of body movement upon these aspects of social interaction.  

1.3.1. Competition 

This can stimulate emotions and associated expression aimed at other 

players, such as gloating or expressing pride when winning or frustration 

and anger upon losing (Sweetser and Wyeth, 2005; Vorderer et al, 2003; 

Lazzaro, 2004). It does appear to matter who you play against. Ravaja et al 

(2006) found increased engagement, in terms of emotional reactions and 

spatial presence, when playing with a friend rather than a computer. 

It has been shown that controllers requiring more body movement better 

afford emotional expression (Bianchi-Berthouze, Kim et al 2007). 

Competition could feel more increase in these circumstances, as players 

may be more likely to express the emotions that stimulate and are 

stimulated by competition. The relationship between players could 

influence this, as the social context has been shown to mediate the nature 
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and amount of movement, both associated with the controlling the game 

and of an expressive nature (Moen, 2007). 

1.3.2. Cooperation 

Some games encourage players to cooperate with each other to achieve a 

goal (Lazzaro, 2004; Manninen and Kujanpaa, 2005). Bianchi-Berthouze et 

al (2007, submitted) found that increased social interaction occurred when 

using bongos (a movement-based controller) as opposed to a standard 

controller. This correlated with increased engagement, suggesting that the 

social interaction did not detract from this.  

1.3.3. A sense of shared experience  

Experiences of cooperation and competition can create feelings of 

camaraderie and make players feel more connected to each other 

(Lazzaro, 2004; Pagulayan et al, 2003). The co-presence of others can be 

seen to reinforce the engagement felt alone. Haywood and Cairns (2005) 

found that people feel more engaged with the co-presence of others in a 

museum setting. However, sometimes this effect can be blocked if others 

behave disruptively. 

In a gaming environment, the type of movement required by the controls 

may be a mediating factor. For example, if the game’s controllers require 

the gamer to move in ways they find embarrassing in the presence of 

others, then they may be reluctant to perform properly and become 

disengaged with the game. Moen (2007) observed that some people’s 

movements were inhibited by the presence of others, when using a 

wearable computer encouraging movement-based interaction. They argue 

that the social context needs to be accounted for when designing 

movement-based interaction, in particular to determine how visible or 

discrete the movements should be. 

1.3.4. Pre- and post- game experiences 

Ravaja et al (2006) found that playing against another human elicited 

higher anticipated threat before playing and stimulated post-game 
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challenge appraisals. This indicates an effect upon reactions after a game, 

which could in turn affect reflections on engagement.  

1.3.5. Interaction between players and observers  

In a home setting, multiplayer games are frequently played with observers 

(for example, those watching as part of a social occasion, players waiting 

for their turn). The reactions and expressions of observers can influence 

players’ engagement in the game (Sweetser and Wyeth, 2005). Players can 

also be seen interacting with observers. 

These experiences contribute to and mediate the gaming experience as 

described in sections 1.1 and 1.2 within multiplayer games.  

 

Finally, when considering the role of movement in facilitating social 

interaction, it is interesting to consider whether it is just the amount of 

freedom allowed by the controller, or whether the movement has to be of 

a certain type. This issue was touched upon in terms of the social 

acceptability of the movements required by the controller, however there 

seems to be a more fundamental need for the movements to be as natural, 

or close to real life as possible. Brown and Cairns’ (2005) suggest that 

‘invisible’ controls are essential for becoming engaged with a game. 

Concurrently, the nature of the movement required by controllers is 

thought to be a factor contributing to the nature and amount of social 

interaction. Webb et al (2006) found that controls with clear affordances for 

movement were more effective. The increased social interaction and 

engagement observed by Bianchi-Berthouze et al (2007, submitted) was also 

thought to be due to the natural motion afforded by the bongos. 
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1.4.  Bringing the strands together: Engagement, Social 
Interaction, and Body Movement.  

 

 
This section aims to bring together the strands of research discussed in 

sections 1.1 – 1.3, describing the goals of the current study, focusing on the 

balance between the factors of gaming experience discussed: social 

interaction, body movement, and engagement. 

Recent experimental evidence has characterised engagement whilst 

playing computer games with others as having different qualities to 

playing alone, as a result of increased opportunity for social interaction 

between players (see Section 1.3). There is less evidence relating the effect 

of increased body movement to social engagement. However, it seems 

logical that, as increased body movement appears to lead to an increase in 

affective expression (see Section 1.2), then this will create a larger arena in 

which social interaction can take place, i.e. body movements that convey 

information about the players affective state to their partner will stimulate 

social interaction. Exactly how this affects other characteristics of 

engagement, such as immersion and flow (see Section 1.1), is unclear, 

particularly within a co-presence multiplayer video game setting.  Social 

interaction could lead to an increase in overall experienced level of 

engagement, alternatively the resulting feelings (see Lazzaro, 2004), could 

detract from a feeling of engagement with the game.  

This study is composed of two experiments. The first investigates the effect 

of increased body movement upon engagement and social interaction (see 

Section 2), and aims to further characterise the social interaction element of 

the engagement model in Figure 1.1.1.1.  Following the findings from 

Experiment 1, a second experiment was conducted to investigate possible 

mediating effects of exposure over time, or increased practice, with the 

game (See section 3).  
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2. Experiment 1:  
Measuring the relationship between body 

movement, social interaction and engagement 
 

 

2.1. Introduction 

 

Theories of engagement do not fully reflect the social experience involved 

in gaming and often gloss over its effects upon the overall level of 

engagement in the game. The following hypotheses explore both social 

interaction and engagement when playing video games, and the 

discussion will aim to further characterise the relationship between them. 

Hypothesis 1: Increased body movement when playing video games 

will affect the levels of social interaction between players and the 

nature of this interaction. 

Hypothesis 2: Increased body movement when playing video games 

will affect the levels of engagement in the game experienced by 

players. 

 

2.1.1. How to measure engagement and social interaction 

Following recent experiments investigating the relationship between body 

movement and engagement (Bianchi-Berthouze et al, 2007), this study 

utilises an engagement questionnaire composed by Chen et al (2005). This 

is a tried-and-tested method that has proved effective in measuring 

engagement in the immediate domain and allows for a direct cross-

comparison of results across these studies.  

Items on the questionnaire relate to the effect of the game controls upon 

the participants ability to engage with various aspects of the game, the 

effects of which are the main focus of the study. However, the 

questionnaire was revised to suit the current experiment in terms of 
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terminology and content. Three items were added to gather participant’s 

reflections about their behaviour within a multiplayer game situation:  

Item 25: To what extent did you want to win whilst playing the game? 

Item 26: To what extent did you feel you were engaged with your 

friend whilst playing the game? 

Item 27: How much did the game’s controllers interfere with your 

ability to engage with your friend during the session? 

Following studies showing that competition can be influenced by social 

gaming situations (Section 1.3.1), Item 25 was added to measure the effect 

of body movement upon this. However it also served as a useful check 

that participants remained motivated throughout the experiment. Items 26 

and 27, measure retrospectively how engaged participants felt with each 

other whilst playing. Here the concept of ‘social engagement’ is raised, 

which refers the feeling of engaging with another player and/or observers 

(although there were no observers here). Due to the questionnaire being 

modified towards measuring social engagement, the revised version of the 

questionnaire will be shortened to GEQ-S throughout this paper (See 

Appendix 5). 

As immersive tendencies have influenced the extent to which people have 

become engaged in previous experiments (reported in Bianchi-Berthouze 

et al, 2007; 2007b), a revised version of Witmer and Singer’s (1998) 

Immersive Tendency questionnaire (GITQ-R, see Appendix 4) was used to 

gather background information on this. Early research indicates that 

personality differences can influence engagement, specifically that more 

extroverted participants show signs of increased engagement (Darshak, 

2007). Darshak’s (2007) Extroversion Questionnaire (EQ, See Appendix 3) 

was utilised to gather background information regarding this. It contains 

extracted items from the International Personality Item Pool (IPIP), which has 

been shown to be highly reliable (McBride and Harvey, 2002). 

Further details about the measurement of expressive behaviour and social 

interaction can be found in section 2.2.5. 
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2.1.2. Choice of console 

The Nintendo Wii was selected for use in the current study. There are two 

motivations behind this decision. Firstly, the Wii supports both controls 

that require increased movement (the Wii remote and Nunchuk, see 

Figure 2.1) and controls that require button-pressing only (a traditional 

‘Classic controller’, see Figure 2.2). Secondly, there is increased relevance to 

both the academic and commercial communities. As the Wii is a 

commercially available console for which games are being developed, the 

results of the experiment may have increased opportunities for influencing 

game design. Also, as this experiment continues from previous research 

using different game consoles and games, use of the Wii provided an 

opportunity to extend findings to a new gaming device. 

Figure 2.1 The Wii remote and Nunchuk controls 

 
 

Figure 2.2 The Classic controller 

 

 

 

 

 

 

2.1.3. Choice of game 

The experimental hypotheses required the game to utilise both types of 

controller available interchangeably, i.e. without a change in the actions 

available. The game also had to support multiple players.  Only one game 
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met these essential requirements, this was Dragon Ball Z: Budokai 

Tenkaichi 2 (published by Bandai). The multiplayer level can be classified as 

a competitive one-on-one fighting game (Zagal et al, 2000). As a previous 

experiment regarding body movement and social interaction utilised a 

cooperative game (Bianchi-Berthouze et al, 2007 submitted), this provides 

the opportunity to extend these findings to a different category of game. 

An initial disadvantage was the wide range of actions available in the 

game. There was limited time for participants to learn how to play the 

game, yet this was essential to avoid confounding the experiment by 

learning factors. This problem was overcome by developing a brief set of 

instructions for both controllers, covering only basic actions in the game 

(See Appendix 6). 

2.2. Method 

 

 
2.2.1.  Experimental Design 

A within-subjects design was used, with two conditions: 

Condition W. Game controller requiring increased body movement, i.e. 

the Nintendo Wii remote controller and Nunchuk.  

Condition C. Game controller requiring a standard amount of body 

movement, i.e. the Classic controller. 

Half of participants completed Condition W first, and half completed 

Condition C first. 

 

2.2.2.  Participants 

A total of 10 sessions were run and each session involved 2 participants. 20 

participants were recruited, all of which were male. Participants were 

recruited as friendship-pairs2, usually by contacting one person and asking 

them to bring a friend along. 14 participants volunteered to complete the 

experiment, and 6 participants were paid a small incentive for taking part. 

                                                
2
 As Ravaja et al (2006) found that players relationship to each other impacted upon engagment. 
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They ranged from age 22 to 32 years old, the average age was 25 years old 

(St. Dev = 2.32). All participants reside in London. 

Although none of the participants had played the game Dragon Ball Z: 

Budokai Tenkaichi 2, participants who were experienced with the Nintendo 

Wii console were recruited where possible, to ensure they were 

experienced with both types of controller. This helped reduce bias either 

towards or against the classic controller (which is likely to be more familiar 

to regular gamers), made the level of difficulty in learning the controls for 

both conditions similar, and reduced the amount of training required to 

perform the experiment. 19 of the 20 participants had played on the 

Nintendo Wii console previously. Of these, 7 owned a Nintendo Wii 

console or had one in their household, 9 had played it more than 5 times 

before, and 3 had played it once or twice. 

Data from the Extroversion questionnaire is available on request. 

2.2.3.  Apparatus 

A Nintendo Wii console was used, along with two sets of controllers for 

each condition. For Condition A, with increased body movement, a ‘Wii 

remote and Nunchuk’ was used. For Condition B, with less body 

movement, a Classic controller was used. The Nintendo Wii console was 

attached to a TV screen. Paper print outs of questionnaires were provided 

for participants to complete when required. 

A picture-in-picture recording set up was used (See Figure 2.3). A camera 

from the corner of the room captured a front view of both participants, 

showing their whole bodies and faces. There was also a direct feed from 

the TV screen to the recording equipment. The room was equipped with 

microphones to record sounds from the participant and the game. 

Recordings started when the experimental phase began for the first 

condition (after the training phase for the first condition), and finished after 

participants had completed the experimental phase for both conditions.  
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Figure 2.3 Recording set up 

 

 
2.2.4.  Procedure  

Before beginning the experiment, participants were asked to read an 

information sheet about the experiment (Appendix 1) and sign a consent 

form for the video recording (Appendix 2). Participants were then asked to 

complete a pre-questionnaire. The pre-questionnaire contained the EQ 

(Appendix 3), and questions to gain background information about 

participants. Participants were then welcomed into the test room, where 

they completed the GITQ-R questionnaire (Appendix 4).  

The participants were then introduced to the game and the first set of 

controllers. They were provided with the training sheet described in 

Section 2.1.3, and asked to play a practice fight so that they could become 

comfortable with the controls. The facilitator stayed in the room during the 

training phase to ensure the participants understood and could perform 

each key manouver on the sheet. When both participants were 

comfortable with the controls, the facilitator instructed them to play 3 

fights against each other and record their scores on a score sheet 

(Appendix 7). After this each participant completed the GEQ-S 

questionnaire (Appendix 5). 
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Participants then completed the procedure described in the paragraph 

above with the second set of controllers.  

All participants used the character ‘Kid Gohan’, as special moves differed 

between the characters and this could impact upon the player’s experience. 

In addition, all players played in the ‘Wasteland’ environment (Figure 2.4) 

Figure 2.4 The ‘Wasteland’ game environment and ‘Kid Gohan’ character 

 

 

 

2.2.5. Video analysis of footage 

Following the experiment, video coding was conducted to explore 

participant’s behaviours (See Appendix 8). As explored in Section 1.2, 

previous research suggests that controls utilising more bodily movement 

can stimulate affective states, which are reflected in participant’s expressive 

behaviours (Bianchi-Berthouze et al 2007). The video coding was designed 

to measure this affective behaviour. Quantitative information was 

collected, such as the number of gestures made and duration of vocal 

expression. Behaviour was also assessed qualitatively using 9-point valence 

and arousal scales (as used in previous experiments, e.g. Rajava et al, 2006). 

These measured the degree to which the feeling expressed is thought to be 

positive or negative, and how intense the feeling expressed is, respectively: 

Valence scale: 
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Arousal scale: 

 

 

A list of emotions, based on the Circumplex model of affect by Russell 

(1980), were presented to the coders as stimuli to think about emotion. 

The degree of social interactions was also measured by examining 

‘exchanges’ between participants. Social interaction is here defined as 

behaviour directed towards, or clearly for the benefit of, the other player. 

An exchange is a series of interactions between participants. For each 

video, the number and duration of exchanges was noted, and (following 

Lindley, 2006) the number of ‘turns’ taken between participants within 

each exchange was counted (see Appendix 8). In addition, each exchange 

was given a subjective ‘responsiveness’ rating on a 9 point scale specifically 

designed for the present experiment: 

 

 

 

Three participants took part in the video coding, including the Author. Bias 

due to individual differences is a known problem with subjective coding of 

video (Lindley, 2006). To ensure inter rater reliability, each rater coded the 

same piece of video and the results were compared. Two of the raters (the 

Author and a participant who was blind to the experimental conditions) 

demonstrated consistent and thorough coding, and shared the remaining 

video coding. Whilst it is preferable to use 3 or more raters (Lindley, 2006), 

resource limitations necessitated a compromise in this instance. To further 

validate the analysis, for each pair of participants the same rater was used 

in both conditions. For each pair of participants, the final minute of a fight 

from each condition (and the immediate after-fight reaction) was extracted 

for analysis.3 

                                                
3
 Either the second or third fight for each condition was extracted, depending on which was matched in 

terms of which participant won, to remove this as a potential confounding variable.  
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2.3. Experiment 1: Results 

 

The results of Experiment 1 are presented as follows: GEQ-S scores 

(Sections 2.3.2 to 2.3.6) and then the video analysis (Sections 2.3.7 to 2.3.8).  

 
2.3.1. Data treatment 

Where conditions appeared to differ from each other, the data was tested 

to determine if the difference was statistically significant. In these cases, the 

data was tested for normality using a Shapiro-Wilk test. If the data was 

normally distributed (i.e. Shapiro-Wilk test was not significant, p>0.05), 

then a paired samples T-Test was used. If the data was not normally 

distributed (i.e. Shapiro-Wilk score was significant, p< 0.05) a non-

parametric test was used, in this case a within-pairs Wilcoxon Signed Rank 

test. 

2.3.2. GEQ-S and GITQ scores 

To compare the level of engagement, total GEQ-S scores were calculated 

for each participant, for both Condition W and Condition C. The score was 

calculated, firstly by reversing the scores of any ‘negative’ items on the 

questionnaire, e.g. item 2 ‘How much delay did you experience between your 

actions and the expected outcomes within the game’, where a high score was an 

indication of low engagement and visa versa. Secondly, the scores for each 

item were added together to obtain the total GEQ-S score. 

Certain items on the GEQ-S questionnaire were omitted from the total 

GEQ-S score. Items 16, 17, 18 referred to the participant’s overall interest in 

the type of game tested and were omitted. Items 19, 20 and 21 were 

additional items to explore the usability of the controller for specific moves 

within the game (defending, moving around and fighting); these were 

omitted so as not to skew the score towards this aspect of the game play, 

also there was incomplete data for these items (as they were added 

following feedback from the second session). Item 23, which referred to 

the amount of spatial disorientation experienced whilst playing the game, 

was omitted as some participants did not understand this question or 
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thought it irrelevant to their experiences. Items 24, 25, and 26 were 

additional items to explore social engagement experienced by the pairs; 

these were omitted from the total GEQ-S score as they were analysed 

separately. A total of 18 items were included in the GEQ-S score. The 

highest possible score was 126 (a score of 7 on every question), the lowest 

possible score was 18 (a score of 1 on every question).  

The total GEQ-S scores were very similar for each condition, the mean 

GEQ-S score for Condition W was 60.20 and for Condition C it was 59.75 

(see Figure 2.5). Indeed a paired samples T-test confirmed that this 

difference was not statistically significant (t(2,19)= -.487, p< .632).  

Figure 2.5 Comparison of total GEQ-S scores for both conditions 
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Table 2.1 Comparison of GEQ-S scores between the conditions, showing the 

proportion of GEQ-S scores that were highest in each condition  

 

Although the conditions are not statistically different when comparing 

means, Table 2.1 shows that there were individual variations, with 9 of the 

participants scoring higher in Condition W and 11 of the participants 

scoring higher in Condition C.  Four participants had scores that only 

favoured one condition over the other by a single point, which can be 

considered a very small difference. When these are removed, the 

controllers perform equally, with 8 participants scoring higher in 

Condition W and 8 participants scoring higher in Condition C. 

The GEQ-S scores were explored in further depth to attempt to explain this 

inconsistency in preference between the controllers across the group of 

participants. The impact of performance (i.e. did they win or lose) was 

thought to be a possible factor, as many of the items on the GEQ-S relate 

to the perceived effectiveness of the controller (e.g. item 6: ‘How 

appropriate were the physical controls for the game?). Other specific 

interesting items on the questionnaire were explored on the basis of 

qualitative feedback from participants, and finally the social engagement 

items are considered. These results are presented below 

 

Condition 
Mean GEQ-S 
score 

Median 
GEQ-S score 

No. GEQ-S scores 
that favoured each 
condition 

No. GEQ-S scores 
that favoured each 
condition when 
differences of +/-1 
are omitted 

Condition W 60.20 75.00 9 8 

Condition C 59.75 79.50 11 8 
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2.3.3. Impact of player performance 

Participants indicated through qualitative feedback that they had a 

preference for the controllers with which they performed best. 

“I did prefer those controls [Classic controller] though” (Participant 2, won 3 times with the 

Classic controller and 2 times with the Wii remote) 

“I would have expected to like these better [Wii remote] but I just found them really fiddly to 

use.” (Participant 18, won twice with the Classic controller and once with the Wii remote) 

“I went for the Wii controls as they were more fun, so I definitely liked them better.” (Participant 

13, won once with the Wii remote and 0 times with the Classic controller)  

 

To analyse the possible impact of performance upon GEQ-S score, the 

scores recorded for the three matches played in each condition were 

compared to the GEQ-S scores. Firstly, participants whose scores heavily 

favoured one condition over the other were extracted, i.e. 0 wins in one 

condition but 1 or more wins in the other condition. Secondly, their scores 

were compared to their GEQ-S scores for each condition. In 7 of the 6 cases 

extracted, there was a positive correlation between the condition in which 

they scored highest and the condition in which they had more wins (see 

Table 2.2). In addition, some of the biggest differences between GEQ-S 

scores (see last two columns in Table 2.2) were found in these 7 cases 

where performance was skewed towards a certain condition, which is 

consistent with performance being a factor in shaping the preference 

between the two controllers. 

This pattern is repeated when the whole sample is included in the analysis. 

For 18 of the 20 participants there was a positive correlation between 

number of wins and GEQ-S score. Only 2 participants had a higher GEQ-S 

score in the condition in which they had more loses.  
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Table 2.2  The relationship between the number of wins and GEQ-S score, 

showing also the size of difference between scores and rank within overall 

data set of 20 participants 

Partici-
pant 

No. wins in 
Condition W 

No. wins in 
Condition C 

Condition in 
which GEQ-S 
score was 
highest 

Difference 
between GEQ-
S-W score and 
GEQ-S-C score 

Overall rank 
(according to 
size of 
difference 
between their 
GEQ-S scores) 

1 1 0 Condition C 39 1 

4 1 0 Condition W 24 6 

6 0 1 Condition C 31 3 

8 1 0 Condition W 19 8 

10 0 1 Condition C 34 2 

12 0 1 Condition C 24 5 

13 1 0 Condition W 3 15 

 

 

2.3.4.  Other GEQ-S items  

In Section 2.3.3, it was seen that player performance tended to vary 

according to the controller used identified as a possible factor influencing 

the GEQ-S score for each controller. Items that may reflect performance 

with the controller are reported here, to explore this in more detail. 

Figures 2.6 to 2.10 portray a consistent picture of the controllers. The 

Classic controller tends to perform either roughly equally well as the Wii 

controller (Item 5), or better than the Wii controller (Item 4, Item 3, and 

Item 2). For Item 1, concerning how well they could anticipate effects of 

their actions, the Wii controller could be said to perform slightly better 

(mean score = 3.85, median score = 4), than the Classic controller (mean 

score = 3.60, median score = 3.5).  However, across both conditions, the 

mean and median scores for these items are between 3.5 and 5, with most 

hovering around a score of 4 suggesting that neither controller is 
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particularly effective nor absolutely hopeless in their role as the controlling 

channels of the game overall.  

Items 19, 20 and 21 were designed to see if the controls were particularly 

good or bad at the each of the three main aspects of the game: fighting, 

defending and moving around. These slightly favoured the Classic 

controller, but overall did not reveal any particular difficulties with one 

aspect of the controls over others. The mean scores were between 3.75 and 

4.13 for the Wii controller and 4.25 and 4.44 for the Classic controller. 

Figure 2.6 Overall scores: GEQ-S Item 1 ‘Were you able to anticipate what 

would happen next in response to the actions you initiated?’ 
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Figure 2.7 Overall scores: GEQ-S Item 2 ‘How much delay did you experience 

between your actions and the expected outcomes within the game?’ (scores are 

non-reversed, i.e. low score = high engagement, & high score = low 

engagement) 

 

Figure 2.8 Overall scores: GEQ-S Item 3 ‘How well were you able to 

understand the physical controls of the game?’ 
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Figure 2.9  Overall scores: GEQ-S Item 4 ‘How appropriate were the physical 

controls for the game?’ 

 

Figure 2.10  Overall scores: GEQ-S Item 5 ‘How natural did you find the 

physical controls for the game?’ 
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2.3.5. GEQ-S Social engagement items 

Three items were added to the GEQ-S questionnaire to address aspects of 

engagement related to playing against another person (items 24, 25 and 

26). As might be expected, due to the fact that it is a question relating to 

overall motivation, responses to Item 24 differed only slightly between 

conditions (see Figure 2.11).  

Responses to Item 25, which was designed to measure the degree of social 

engagement ‘felt’ by participants, marginally favoured the Classic 

controller, however the difference was negligible (See Figure 2.12). 

Figure 2.11 Overall scores: GEQ-S Item 24 ‘To what extent did you want to 

win whilst playing the game?’ 

 

 Mean Standard Deviation Median 

Condition W  5.30 1.45 5.00 

Condition C 5.25 1.83 6.00 
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Figure 2.12 Overall scores: GEQ-S Item 25 ‘To what extent did you feel you 

were engaged with your friend whilst playing the game?’ 

 

 Mean Standard Deviation Median 

Condition W  4.65 1.35 5.00 

Condition C 5.00 1.38 5.00 

 

Item 26 asked ‘How much did the game’s controllers interfere with your ability 

to engage with your friend during the session’. The Wii controller scored 

higher on this condition (mean score: 4.10, St. Dev: 1.29) than the Classic 

controller (mean score: 3.35, St. Dev: 1.50), implying that the controls 

inhibited engagement more in Condition W. However overall scores were 

moderate; the median scores ranged from 3 (Condition C) to 4 (Condition 

W). In addition, a Wilcoxon Signed Rank Test showed this difference did 

not reach significance (z(2,19)= -1.498, p<.150). 
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Figure 2.13 Overall scores: GEQ-S Item 26 ‘How much did the game’s 

controllers interfere with your ability to engage with your friend during the 

session’ (Scores are not reversed: higher score = low engagement, low score 

= high engagement) 

 

 Mean Standard Deviation Median 

Condition W  4.10 1.29 4.00 

Condition C 3.35 1.50 3.00 

 

Scores for Item 25 were compared to the overall GEQ-S scores to 

investigate the relationship between social engagement and engagement 

with the game. Figure 2.14 demonstrates a positive correlation between 

the GEQ-S score (signifying engagement with the game) and the score for 

Item 25, (signifying the experience of engagement with their friend), for 

both conditions. Pearson correlation coefficients were calculated to test the 

correlation between the social engagement item and total GEQ-S score, 

and statistical significance was reached for both conditions. For the Wii 

remote condition (w), r= .536 (p< .05), and for the classic controller 

condition (c), r= .648 (p< .01).  

Condition W Condition C 
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Figure 2.14 Comparison of GEQ-S score and response to Item 25 ‘To what 

extent did you feel you were engaged with your friend whilst playing the game?’ 

for both conditions (Condition W=wiigeq, Condition C=Clageq) 
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2.3.6. The tendency to immerse oneself 

The participants GITQ scores were compared to the GEQ-S scores for each 

condition. As predicted, a positive correlation was found between GITQ 

score and GEQ-S score for both conditions. Pearson correlation coefficients 

revealed that this correlation reached statistical significance for the Wii 

remote condition, r(1,19) = .435 (p<.05), but not for the Classic controller 

condition, r(1,19) = .319 (p<.085).  

Figure 2.15 Comparison of GITQ score and GEQ-S score for each 

participant, for  Condition W (GITQscore, wiiGEQ-Sscore) and Condition C 

(GITQscore, wiiGEQ-Sscore) 
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2.3.7. Video analysis results 

The following sections discuss each of the four main aspects of the video 

analysis: facial expression, vocal expression (speech and other sounds), 

non-vocal expression (gestures), and the interactions between participants.   

2.3.7.1. Facial expression 

For each condition, the duration of negative, neutral and positive facial 

expressions was summed across all participants. As the lengths of video 

analysed were slightly different according to how much participants 

reacted after the fight had finished, the percentage of time spent with each 

type of facial expression was calculated across all participants for each 

condition.  

Figure 2.16 Pie charts showing the percentage time spent with negative, 

positive and neutral facial expressions, in (a) the Wii remote condition and 

(b) the Classic controller condition 

  

 

Four Wilcoxon Signed Rank Tests were conducted to assess the differences 

in combined time totals between the conditions, for a) negative 

expressions, b) neutral expressions, c) positive expressions and d) non-

neutral expressions (positive and negative combined). This showed that 

participants spent more time with a neutral expression in the Classic 

controller condition compared to the Wii controller condition, however 

this only approached significance (z(2,19) = -1.829, p<.07). The Wilcoxon 
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Signed Rank Tests for positive and negative expressions between 

conditions were not significant (negative valence: z(2,19) = -1.034, p>.05; 

positive valence: z(2,19) = -1.232, p>.05). However, when positive and 

negative facial expressions were combined, this result approached 

significance (z(2,19)=-1.829, p<.07). 

 

2.3.7.2. Vocal expression 

For each condition, the number of instances and total duration of vocal 

expression was summed across all participants.  

Table 2.3 Table showing total and mean number of instances and duration 

of vocal expression for all participants 

 

Using a paired samples T-test, the number of vocal expression incidents 

was not found to be significantly different between the conditions, 

t(2,19)=.637 (p>.05). However, a paired samples T-test comparing each 

participant between both conditions revealed that the duration of vocal 

expression was significantly higher in the Wii remote condition compared 

to the Classic controller condition, t(2,19)=2.119 (p<0.48).   

Each vocal expression was given an arousal rating on a 9-point scale which 

ranged from -4 (low arousal) to +4 (high arousal). The number of ratings 

assigned to each point on the scale was totalled across all participants for 

each condition. Figure 2.17 (a) shows the spread of arousal ratings. It can 

be seen that vocal expressions in the Wii remote condition tended to 

receive higher arousal ratings than those in the Classic controller condition. 

 Number of 
vocal 
expressions 
for all 
participants 

Mean no. 
vocal 
expressions 

Standard 
Deviation 
(no. vocal 
expressio
ns) 

Total duration 
of vocal 
expression for 
all participants 
(secs.) 

Mean duration 
of vocal 
expression  
(secs.) 

Standard 
Deviation 
(duration of 
vocal 
expressions) 

Condition 
W 

109 5.45 2.24 371 18.55 9.77 

Condition 
C 

103 5.15 2.01 292 14.60 8.32 
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Figure 2.17 Comparison of (a) arousal and (b) valence ratings for vocal 

expressions across all participants between the Wii remote and Classic 

controller conditions4 

(a)     

 

(b)  

 

 

                                                
4
 As the total number of vocal expression ratings were different in each condition, the values have been 

converted to percentages to allow a direct comparison. 
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A single arousal score was calculated for each participant, for each 

condition, to enable a statistical comparison. The number of ratings for 

each point on the scale was multiplied by the value of that point (i.e. if a 

participant had 4 arousal ratings at point 4 on the scale, this would be 4x4); 

then the scores were totalled. A paired samples T-test revealed a non-

significant different between the conditions, t(2,19)=1.817 (p<.085). 

The valence of each vocal expression was assessed on a 9-point scale which 

ranged from -4 (negative) to +4 (positive), where 0 indicated neutrality.  

The valence ratings were treated in a similar way to the arousal ratings. 

Figure 2.17 (b) shows the spread of valence ratings. It can be seen that 

vocal expressions in the Wii remote condition tended to be given less 

neutral valence ratings than in the Classic controller condition. 

To further explore this result, the valence scores were simplified into 3 

groups; negative (all -4 to -2 ratings), neutral (all -1 to +1 ratings), and 

positive (all +2 to +4 ratings). When plotted (see Figure 2.18) it is evident 

that neutral ratings are higher in the Classic controller condition (71.84%), 

than the Wii remote condition (39.62%), whereas vocal expressions with 

more emotion (i.e. towards the extreme end of the negative and positive 

ratings) are higher in the Wii remote condition. 

A single valence rating was calculated for each participant for each 

condition. For this purpose, negative ratings on the scale were reversed so 

that the total valence score reflected the perceived intensity of the verbal 

expression, as opposed to being positive or negative, i.e. -4 became 4, -3 

became 3, and so on. 0 remained 0. The valence score was then calculated 

in the same way as the arousal score. A paired samples T-test revealed that 

the Wii remote valence score was significantly higher than the Classic 

controller valence score, t(2,19)=3.664 (p<.002).  
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Figure 2.18 Comparison of valence ratings for vocal expressions grouped 

into negative, neutral and positive categories, for the Wii remote and 

Classic controller conditions 

 

 

2.3.7.3. Non-vocal expression  

Three types of gestures were included in the video analysis; emotional, 

informational and unnecessary game-related movement. For each 

condition, the total number of each type of gesture was summed across all 

participants. Table 2.4 shows that the total number of emotional and 

informational gestures was higher in the Wii remote controller condition, 

whereas the number of unnecessary game-related movements was higher 

in the classic controller condition.  

Table 2.4 Table showing total number of instances of non-vocal expression 

for all participants, and the average total per participant 

 Total no. of 
non-vocal 
expressions 
for all 
participants 

No. of 
emotional 
gestures for 
all 
participants 

No. 
informational 
gestures for 
all 
participants 

No. 
unnecessary 
game-related 
movements for 
all participants 

Mean no. 
non-vocal 
expressions 

Standard 
Deviation 
(no. non-
vocal 
expressions) 

Condition W 61 39 9 13 3.05 1.82 

Condition C 51 28 5 18 2.55 1.85 
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During the video coding each gesture was given an arousal and valance 

rating, and these were treated in the same way as the vocal expression 

ratings (see Section 2.3.7.2). Figure 2.19 shows the spread of arousal and 

valence ratings across all participants for each condition. The patterns can 

be observed to mirror those for the vocal expression ratings. The Wii 

condition tends to be given higher arousal ratings and less neutral valence 

ratings. 

Figure 2.19 Comparison of (a) arousal and (b) valence ratings for non-vocal 

expressions across all participants between the Wii remote and Classic 

controller conditions5 

(a)         

 

 

 

 

 

 

 

 

 

(b)  

 

 

 

 

 

 

                                                
5
 As the total number of vocal expression ratings were different in each condition, the values have been 

converted to percentages to allow a direct comparison 
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In terms of the valence ratings, Figure 2.20 shows that there were more 

neutral (-1 to +1) ratings in the Classic controller condition, and more 

positive and negative ratings in the Wii remote condition. This is the same 

pattern as found with the verbal expression valence ratings, however the 

differences are less marked.  

Figure 2.20 Comparison of valence ratings for non-vocal expressions 

grouped into negative, neutral and positive categories, for the Wii remote 

and Classic controller conditions 

 

Total arousal and valence scores were calculated for each participant for 

each condition, to enable a statistical comparison (calculation explained in 

Section 2.3.7.2). Using a Wilcoxon Signed Ranks Test, the difference 

between conditions did not reach significance for the arousal scores (z=-

1.471, p>.05) nor for the valence scores (z=01.401, p>.05). However it must 

be noted that the pattern follows that of the vocal expressions.  
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2.3.8. Social Interaction  

The social interaction coding data produced scores per pair of participants. 

As there were only 10 pairs, statistical comparisons between the conditions 

were not performed, however patterns in the data are analysed here.  

For each condition, the number of exchanges and duration of exchanges 

was summed for all pairs of participants. The number of the turns taken 

during each exchange was summed across participants to obtain a figure 

for each condition (see Table 2.5). The total number of exchanges is 

virtually the same for each condition (34 with the Wii remote vs. 33 with 

the Classic controller), however there were 76 more seconds of interaction 

between participants in the Wii remote condition (total: 257 seconds) 

compared to the Classic controller condition (total: 181 seconds). In 

addition the average number of interactions per exchange was higher with 

the Wii remote (average: 4.12 turns, Median: 4.00) than with Classic 

controller (average: 2.42 turns, Median: 2.08).  

Table 2.5 Summary of the interactions observed between participants whilst 

using the Wii remote controller and Classic controller 

 No. exchanges 

between 

participants 

Total duration 

(secs.) 

Total No. of 

turns 

Average No. of 

turns per 

exchange 

Wii remote 

controller 

34 257 136 4.12 

Classic 

controller 

32 181 87 2.72 

 

There was some variability across the pairs of participants (see Figure 

2.21). For two pairs, the total number of turns taken across interactions 

was the same in both the Wii remote condition and Classic controller 

condition, however most of the pairs show the same pattern as found 

overall.  
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Figure 2.21 Comparison of the total number of turns between each pair of 

participants whilst using the Wii remote and the Classic controller 

 

It seems there was more expressive behaviour and communicative 

behaviour observed in the Wii remote condition (see findings above). 

However, there was also variability between conditions in terms of the 

quality of the interactions between participants, which will now be 

discussed. 

Each ‘exchange’ between participants (including those where just one turn 

was taken), was given a ‘Responsiveness’ score (where -4 = very 

constricted, and 4 = very free-flowing), to subjectively measure the extent 

to which they were engaged in interacting with each other. It can be seen 

in Figure 2.3.8.2 that interactions tended to be rated as more free-flowing 

in the Wii controller condition and more constricted in the Classic 

controller condition. However, there is still a visible proportion of ratings 

in the Wii condition towards the lower end of the scale (more constricted) 

and a visible proportion of ratings in the Classic condition towards the 

higher end of the scale (more free-flowing). 
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Figure 2.22 Comparison of responsiveness ratings totalled across 

participants for each condition  

 

To compare the conditions more effectively, a total responsiveness score 

for each pair for each condition was calculated in the same way as the 

valence and arousal scores. Due to the way in which the score is calculated, 

the scale was converted to a 1-9 scale for this purpose. Figure 2.23 shows 

that, in all but two pairs, the responsiveness score was higher in the Wii 

remote condition than in the Classic controller condition. This indicates 

that, when rated subjectively, exchanges between participants were 

perceived to be more free-flowing in the Wii remote condition than in the 

Classic controller condition. 

The exchanges were coded for whether they included vocal, body gestures 

or facial expressions. No difference was observed in terms of the number 

that included verbal interactions, but increased levels of interactions that 

involved facial expressions and body gestures were observed in the Wii 

remote condition (See Figure 2.24). 
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Figure 2.23 Comparison of responsiveness scores for each pair of 

participants for each condition  

 

Figure 2.24 Comparison of the characteristics of interactions between 

participants, for both the Wii remote condition and Classic controller 

condition 
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2.4.  Experiment 1: Interim Discussion  

 

There were two main sources of analysis; the GEQ-S scores representing 

participants subjective reflections about their experiences, and video 

analysis attempting to objectively measure behaviours displayed whilst 

playing. The results present seemingly contrasting pictures which are 

considered briefly here. For the main discussion, see Section 5.  

The video analysis established that key signs of emotional engagement, 

e.g. more emotive facial, vocal and gestural expressions, manifested 

themselves more in the Wii remote condition. These behaviours are 

reflected in the social exchanges seen in the Wii condition; which tended to 

be longer in duration with more ‘turns’ between participants than in the 

Classic controller condition. However differences in behaviour were not 

reflected in the GEQ-S scores, which showed no significant difference 

between the conditions. There are several candidates for explaining this.  

Performance appeared to be a factor shaping participant’s reflections. 

Analysis of individuals revealed that more wins in a condition could be 

correlated with a higher GEQ-S score, suggesting that winning against a 

friend can enhance the feeling of being engaged. 

Informal feedback indicated that participants found the Wii remote 

controls more complex and difficult to master than the Classic controls; a 

factor known to disrupt engagement by decreasing the feeling of presence 

(Ravaja et al, 2006). The GEQ-S scores support this, suggesting that 

perceived difficulty in using the Wii controls could have disrupted the 

feeling of engagement after use. The Wii remote controllers received 

lower scores for responsiveness (Items 1 and 2), understanding (Item 3), 

and how natural and appropriate the controls felt (Items 4 and 5).  

In summary, the results of Experiment 1 suggest that the more complex 

design of the Wii remote controls made learning these more difficult, and 

this could have confounded the effect of increased movement upon 

perceived engagement. Experiment 2 aimed to clarify this. 
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3.  Experiment 2 
 

3.1. Introduction 

 
Following the results of Experiment 1, Experiment 2 explores the following 

hypotheses: 

Hypothesis 4: Increased exposure to controls will have an effect upon 

engagement 

Hypothesis 5: Increased exposure to controls will have an effect upon 

the experience of social interaction  

The basic measurements of engagement and social interaction were kept 

consistent with Experiment 1.  

3.2. Method 

 

3.2.1.  Experimental Design 

One household of 3 participants took part in the study over the course of 7 

days in a within-subjects design. They were given a Nintendo Wii console 

to keep in their household for the duration of the experiment. The 

experimenter visited the household 3 times over this period, once on day 1 

(the first day, before any practice had taken place), once on day 4 and once 

on day 7 (the final day). On each visit, the procedure for Experiment 1 was 

repeated. In between these times, participants were instructed to practice 

playing the game with both controllers (see section 3.2.3). They recorded 

the amount of practice and any observations or experiences in a diary 

provided to them. 

3.2.2.  Participants 

A total of 3 male participants, who lived in the same household, were 

recruited to take part. Participation was voluntary. They were all aged 24 

years old and of British nationality. The household was located within the 

Greater London area. 
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The participants were all inexperienced with the Wii console, however all 

were interested in gaming and regularly used a number of consoles within 

the household. Two of the participants played video games between 4 and 

6 times per week and one participant played between 2 and 3 times per 

week. Two of the participants had never played on the Wii console 

previously, and one had played it around 3 times with friends. This 

enabled feedback about both first experiences and after some practice to 

be obtained, providing a direction on the effect of novelty despite the main 

focus being on difficulty (following the results from Experiment 1). 

 

3.2.3.  Apparatus 

The apparatus used were the same as for Experiment 1, with the following 

changes.  

The testing took place in the participants’ household, within the main living 

space. A single video camera was used for the recording set up. This 

captured a front view of both participants showing their bodies from the 

waist upwards and faces. There was no view of the TV screen, however 

this was not a particular disadvantage as this experiment focused on 

changes in the participants behaviour over time (not in relation to on-

screen action).  

Recordings started when the first experimental phases began (after the 

training for the first condition) and finished after the participants finished 

after participants had completed the experiment phases for both 

conditions.  

3.2.4. Procedure 

For the first visit, before beginning the experiment, participants were 

asked to read an information sheet about the experiment (See Appendix 

10) and sign a consent form for the video recording on this and subsequent 

visits. Participants were then asked to complete the pre-questionnaire (see 

Appendix 3). Participants then completed the GITQ-R questionnaire (see 

Appendix 4).  
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The participants then completed the procedure as described for 

Experiment 1, for both the Wii remote controller and Classic controller 

conditions. For consistency, the same environment and main character was 

used as in Experiment 1. After they had completed the experiment, 

participants were interviewed to gather in-depth qualitative data about 

their experiences. Participants were asked to practice with both controllers 

over the course of the following few days. 

The second and third visits were scheduled ad-hoc. The second visit took 

place when the participants felt they were moderately experienced with 

the game but still had some difficulties. The third visit took place when 

participants felt they had achieved an advanced knowledge of the controls 

for both conditions. This method ensured that the experimenter visited the 

participants at appropriate intervals for tracking their development, with 

practice, over time. For the second and third visits, participants completed 

only key items on the GITQ-R questionnaire that related to their current 

mental and physical state, i.e. items 3, 7, 17, 18, 19, and 20. However, they 

repeated the procedure described in the paragraph above each time to 

allow a direct comparison of results over time.  

At the end of the third visit, the experimenter reviewed feedback within 

the diary, probing where necessary to gather additional insights. An 

extended interview was conducted to gather feedback about how their 

experiences of the controllers and the game had changed over the 7 days. 
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3.3. Experiment 2: Results 

 
3.3.1. Data treatment 

Due to the small sample size (N=3), the data from Experiment 2 was not 

treated statistically. Although the same measures as Experiment 1 are 

reported here, the focus is on changes over time and qualitative feedback 

in order to supplement the findings from Experiment 1 (as opposed to 

repeating the same analysis).  

3.3.2. Practice 

Participants were asked to practice for at least 10 minutes per day with 

each type of controller, with the aim to be competent in using each one by 

the end of the 7 days. Figure 3.1 shows the amount of time they practiced 

with each controller. All participants spent a larger proportion of time 

practicing with the Wii remote controller over the Classic controller. 

Figure 3.1 The amount of practice (in minutes) for each participant with 

each controller (phase 1 = the time between the first and second visits, 

phase 2 = the time between the second and third visits) 
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3.3.3. GEQ-S and GITQ scores 

To compare the level of engagement, total GEQ-S scores were calculated 

for each participant, for both Condition W and Condition C, for each of the 

3 points in time they were tested (see Section 2.3.2 for explanation). Figure 

3.2 and the Table 3.1 show the GEQ-S scores for each visit. The Wii remote 

GEQ-S score was higher than the Classic controller GEQ-S score on all but 2 

occasions.  

There is a complex story when considering the effect of exposure to the 

controllers upon the GEQ-S scores. For participant 1, the difference 

between the GEQ-S scores grows slightly over time in favour of the Wii 

remote, and they appear to be most engaged upon the final visit. For 

participant 3, their scores are comparable on the first visit, then favour the 

Wii remote on the following two visits by a margin of 10 or more points. 

For participant 2, they are much more engaged with the Wii remote on the 

first visit, yet by the final visit their engagement scores are comparable for 

both controllers and slightly favour the Classic controller. This participant 

reported being motivated by using a new game, which may explain the 

large difference in favour of the Wii remote on the first visit: 

“New game, new console, new technology… nice to be able to use something 

different.” 

Table 3.1 Summary of GEQ-S scores over the 3 visits 

 

 

  Visit 1 Visit 2 Visit 3 

Condition W 87.00 90.33 82.00 Mean GEQ-

S score Condition C 75.33 80.00 76.33 

Condition W 85.00 90.00 79.00 Median 

GEQ-S 

score 
Condition C 86.00 77.00 69.00 

Condition W 4.36 5.51 19.67 Standard 

deviation Condition C 19.35 6.08 13.58 
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Figure 3.2 GEQ-S scores for each participant over the three visits  

 
 

 

 
3.3.4. Impact of player performance 

Due to a general lack of variability in terms of the condition favoured by 

the GEQ-S scores, the impact of performance was not analysed in detail. 

However some observations can be made. Participant 2’s GEQ-S scores for 

the Classic controller steadily increased throughout the experiment, 

reflecting the extent to which their performance favoured the Classic 

controller condition (see Figure 3.3, note that although they lost all three 

matches in the Classic controller condition these matches were very close). 

Participant 3 won almost every match on the last visit, and this is 

correlated with a general increase in their engagement levels as measured 

by the GEQ-S score. Whether this is due to their performance, and/or a 

decrease in novelty of the Wii remote controls, as reported on the first visit 

(see previous page), is unclear. 

Visit 1 

Visit 2 

Visit 3 
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Figure 3.3 Number of wins for each participant on each visit  

 

 

 

 

 
 

 

 

 

 

3.3.5. Ease of use and other GEQ-S items 

This section compares the scores for the GEQ-S items reflecting the ease of 

use of the controllers over the course of the experiment.  

Figure 3.4  Scores for items 1 to 5 on the GEQ-S across the 3 visits, for (a) the 

Wii remote condition and (b) the Classic controller condition.6  

 

(a)

  

 

 
 

 

 

 

 

 

 

                                                
6
 Note the wording of the GEQ-S items has been shortened, See Appendix 5 for full wording. Also note 

that the results for Item 2 have been reversed.  
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(b)  

 

 

 

 

 

 

 

 

 

Participants tended to find the Wii remote more natural (GEQ-S item 5 

mean score ranged from 5 to 6) than the Classic controller (GEQ-S item 5 

mean score ranged from 2.33 to 2.67). The Wii remote was also found to be 

more appropriate for the game throughout the experiment (GEQ-S item 4 

mean score ranged from 4.33 to 5; Classic controller GEQ-S item 4 mean 

score ranged from 3 to 4).  

Aside from Item 5, the scores for the Wii remote improved with increased 

exposure to the controls, indicating that participant’s understanding of the 

controls and use of the controls improved with increased practice. The 

scores for the Classic controller present a more mixed picture, which due 

to the small sample size is relatively difficult to interpret. One clear pattern 

is that participants’ perceived understanding of the controls decreased 

dramatically over time (mean score for GEQ-S Item 3 on the first visit was 

5.33, by the last visit it was 2.67).  

 

3.3.6. GEQ-S social engagement items 

Figure 3.5 shows the average scores for the items measuring perceived 

social interaction, over time. It can be seen that participants felt the same 
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motivation to win in both conditions, and that this slightly increased 

between the first and second visits. Participants felt more engaged with 

their friend in the Wii remote condition than in the Classic controller 

condition, however there was no pattern for the Wii remote condition 

over time. Perceived engagement with their friend increased slightly in the 

Classic controller condition, although this may have been influenced by 

closer matches on the final visit. Generally, the Wii remote was felt to 

interfere less with social interaction, however the picture improved for the 

Classic controller over time. 

Figure 3.5 Average GEQ-S scores for Items 24, 25 and 26 measuring 

perceived social engagement, for (a) Wii remote and (b) Classic controller 

 

(a)
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(b) 

 

 

3.3.7. Tendency to immerse oneself 

The hypothesis regarding GITQ scores was explored in Experiment 1, 

however for completeness it is mentioned here. The 3 participants had 

very similar GITQ scores (P1 = 69, P2 = 64, P3 = 65), which were all above 

the mean GITQ score in Experiment 1 (60.15). 

 

3.3.8. Video analysis results 

The video analysis was conducted in the same way as Experiment 1, aside 

from the subjective ratings which were omitted, as only the Author was 

available to code the data meaning the results could be biased. 

 
3.3.8.1. Facial expression 

Figure 3.6 shows the same pattern as seen in Experiment 1 persists over 

time, however the proportion of time spent with a neutral expression 
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increases in both conditions. In the Classic controller condition, this 

increases quite dramatically, and in visit 3, no positive expressions were 

observed. Whereas, some level of positive expression remains in the Wii 

remote condition.  

Figure 3.6 Pie charts showing the percentage time spent with negative, 

positive and neutral facial expressions, in (a) the Wii remote conditon and 

(b) the Classic controller condition (inner ring = visit 1, middle ring = visit 

2, outer ring = visit 3) 

 

3.3.8.2. Vocal expression 

Table 3.2 shows the same pattern as observed in Experiment, i.e. more 

vocal expressions for a longer duration in the Wii condition than the 

Classic controller condition. The amount of vocal expression diminishes 

over time in both conditions. Interestingly, verbal expressions increase 

both in terms of number and duration in the middle visit for the Classic 

controller condition. This coincides with an increase in GEQ-S score for the 

Classic controller on visit 2. However, the duration of the Wii condition 

vocal expressions is still higher. 
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Table 3.2 Table showing total number of instances and total duration of vocal  

 

3.3.8.3.  Non-vocal expression 

Table 3.3 shows that the conditions were initially very distinct, with many 

more gestures in the Wii condition compared to the Classic controller 

condition. The mean number of non-vocal expressions is always higher in 

the Wii condition, however this difference reduces with exposure to the 

controllers over time.  

 

3.3.8.4. Social Interaction 

Table 3.4 shows the same relationship between conditions as Experiment 1. 

Initially a similar number of exchanges between participants was observed 

in both conditions however the duration of exchanges and number of 

turns were increased in the Wii remote condition. Although the Wii remote 

condition trails off in terms of interaction with increased exposure to the 

controls, interactions in the Classic controller condition peak in visit 2 

Visit  No of vocal 
expressions 
for all 
participants 

Mean no. 
vocal 
expressio-
ns 

St. 
Deviation 
(no. vocal 
expressio-
ns) 

Total 
duration of 
vocal 
expression 
for all 
participants 
(secs.) 

Mean 
duration 
of vocal 
expressio-
ns (secs.) 

St. 
Deviation 
(duration 
of vocal 
expressio-
ns) 

Condition W 11 3.67 1.53 34.00 11.33 6.35 1 

Condition C 10 3.33 2.89 21.00 7.00 6.08 

Condition W 11 3.67 0.58 30.00 10.00 2.65 2 

Condition C 14 4.67 1.15 23.00 7.67 1.55 

Condition W 6 2.00 1.73 15.00 5.00 3 3 

Condition C 4 1.33 0.58 5.00 1.67 1.15 
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Table 3.3 Table showing total number of instances of non-vocal expression for all 

participants, and the average total per participant 

 

before trailing off quite dramatically in the final visit to just one interaction 

with one turn. The increased interaction in the Classic controller condition 

was due to the discovery of a ‘new move’ in the game, prompting several 

reactions from both participants and observers. 

Due to the small sample size it is difficult to comment on Figure xxx, 

however it can be seen that signs of engagement in interactions between 

participants were less likely to have verbal, facial and body characteristics 

towards the end of the experiment. This effect was more pronounced in 

the Classic controller condition, where participants were observed to show 

very few signs of emotional expression on the last visit. 

Visit  Total no. of 
non-vocal 
expressions 
for all 
participants 

No. of 
emotional 
gestures for 
all 
participants 

No. 
information
al gestures 
for all 
participants 

No. 
unnecessary 
game-related 
movements 
for all 
participants 

Mean no. 
non-vocal 
expressio
ns 

St. 
Deviation 
(no. non-
vocal 
expressio
ns) 

Condition W 11 5 1 4 3.67 1.53 1 

Condition C 2 0 1 1 0.67 0.58 

Condition W 7 2 2 3 2.33 1.53 2 

Condition C 6 3 0 3 2.00 1.73 

Condition W 9 4 1 5 3.00 1.73 3 

Condition C 6 1 0 5 2.00 1.73 
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Table 3.4 Summary of the interactions observed between participants whilst using 

the Wii remote controller and Classic controller 

 
Visit  No. exchanges 

between 

participants 

Total duration 

(secs.) 

Total No. of 

turns 

Average No. 

of turns per 

exchange 

Condition W 5 31 11 5.50 1 

Condition C 5 15 8 4.00 

Condition W 6 30 12 6.00 2 

Condition C 8 26 13 6.50 

Condition W 3 9 6 3.00 3 

Condition C 1 6 1 1.00 

 

Figure 3.7 Comparison of the characteristics of interactions between participants, for 

both the Wii remote condition and Classic controller condition 

 

 

Verbal     Face      Body Verbal     Face      Body Verbal     Face      Body 
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3.4.  Experiment 2: Interim discussion 

 

Due to the small sample size, Experiment 2 was not designed to provide 

reliable quantitative data. However it was thought that consistent patterns 

in the data would provide a direction for further research. As in 

Experiment 1, there were individual variations in GEQ-S scores. In terms of 

the difference in engagement scores, two of the participants showed no 

significant change over time. Participant 2 showed more engagement in 

the Wii remote condition at the beginning of the experiment, however 

their scores favoured the Classic controller towards the end. As this 

participant was motivated by curiosity and novelty, it could be supposed 

that these aspects reduced over time resulting in reduced engagement in 

the Wii remote condition. However it was revealed that an inability to use 

the remote controller effectively contributed to the preference for the 

Classic controller. The results for social interaction are discussed in Section 

4, and the difficulties in using the controllers are reported here. 

In fact, Experiment 2 revealed a mixed message in terms of the usability of 

both controllers. The Wii remote controller was praised because it 

provided a more interesting experience than the Classic controller: 

“[I like it] because you wave it around.”(Participant 3, Exp 2, Visit 2) 

 

The Classic controller was felt to be more reliable compared to the 

complex actions required by the Wii remote. In particular, special moves 

required coordination of 2 button presses, an arm movement and the 

alignment of the Wii remote in the right place on the screen (Appendix X): 

“The combinations though, are really hard on it [Wii remote].” 

(Participant 2, Exp 2, Visit 3) 

“You’ve probably got 10 buttons in all, plus movement, plus 

combinations… it’s a lot to remember.”(Participant 1, Exp 2, Visit 2) 
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Aspects of the game unrelated to the control mechanism caused 

frustration. For example, this participant commented that you are unable 

to use the ‘dash’ mechanism to move away from an opponent that is 

attacking you:  

“But it won’t let me move away!” (Participant 3, Exp 2, visit 3) 

Although the Wii remote controls were more memorable for some 

movements, they were not very discoverable meaning moves were 

harder to re-learn if they were forgotten. It was possible to guess the 

controls in the Classic condition (‘button bash’): 

“On the Wii [remote] I couldn’t even find how to block.” (Participant 1, 

Exp 2, Visit 1) 

“See, button bashing works!” (Participant 1, Exp 2, Visit 3, to observer 

after match) 

 

In conclusion, Experiment 2 suggests that there were some fundamental 

design problems with the game’s controls. Although some increase in 

expressive behaviour and social interaction was observed in the Wii 

remote condition; it is thought that these problems could have interrupted 

some of the effects of increased movement in the Wii remote condition 

upon engagement and social interaction. Some solutions to these problems 

are proposed in the Main Discussion, Section 5. 
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4.  Characterising Social Interaction 
 

Throughout the analysis, instances of different types of social interaction 

were tracked. This section presents these with the aim of providing a rich 

analysis of how players interact with each other and the game (See Table 

4.1). These aim to go further than generic behaviour categorisations (used 

to shape the coding analysis for this experiment) by discussing types of 

interaction which are dependent on, or triggered by, specific properties of 

the game situation. Hopefully this will provide direction for further 

research and game designers.7 

This analysis feeds into suggestions for how to design movement-based 

game controls to support social interaction (Table 5.1, page 69) but also acts 

as a stand-alone resource. For example, to form the basis of a coding 

system used to assess quality of social interaction created by games. The 

interactions characterised here could be used as indicators of whether a 

game encourages social interaction that detracts from engagement (as in 

Haywood and Cairns, 2005) or whether a game stimulates social 

interaction which could contribute positively towards engagment (as in 

Bianchi-Berthouze et al, 2007 submitted). They could be used to do this in 

two ways:  

(a) Assessing whether they are present or absent could suggest the 

variety of social interaction encouraged by the game. 

(b) Assessing the quality of the interactions of that type, e.g. whether 

they are related to the game or are distracting. 

Note that this was a competitive game which required players to be co-

located, different types of games could foster different social interactions 

(See Section 1.3). 

                                                
7
 Note that this section does not attempt to further analyse differences between conditions. Most types 

of interaction were seen at least once in each condition. It was the amount of social interaction, and 

quality of social interaction within these types that differed according to the amount of body movement 

allowed by the controller.  
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Table 4.1 Types of interactions that were observed between participants 

a) Interacting with 
observers  

Characteristics. Participants were observed turning around and 
interacting with observers, usually in the period just after the game 
had finished but also during the game (although this was usually 
limited to verbal interaction). This occurred only in Experiment 2, 
where there were observers.  

Triggers. Conversation about game controls, observer reactions, 
competition (i.e. who wins). 

b) Observer triggered 
behaviours  

Characteristics. Observers’ comments (e.g. about the game narrative, 
player performance, reactions to events in the game) sometimes 
triggered both verbal and non-verbal behaviours in players. Body 
posture changes may reflect emotional reactions to observers’ 
comments (as seen in Moen 2007). Players also performed for 
observers and each other. 

Triggers. Game narrative, player actions, on-screen events and 
visual effects. 

c) Shared experiences 

 

Characteristics. Although not strictly communicative in nature, 
players shared experiences with each other by reflecting expressive 
behaviour. E.g. laughing together at an event in the game. 

Triggers. Events in the game that appeal to both players, e.g. a 
funny character, small mistakes made by players, e.g. making their 
character kick in the air. 

d) Cooperation Characteristics. Despite the competitive situation, some players 
shared tips and helped each other through difficulties.  

Triggers. This could be underpinned by a desire to compete against 
somebody who has a similar skill level, as this offers a greater 
challenge. 

e) Interactions 
relating to the game 
narrative 

Characteristics. The narrative in Dragonball Z was relatively thin. 
However players used the narrative in their interactions, e.g. “Is it 
Mr Pickalo’s training?” or created their own narrative, e.g. “By the 
power of Greyskull!” 

Triggers. Game narrative which enhances the competition between 
players, e.g. in Dragonball Z it was suggested that the winner had 
benefited from a character’s training. Also narrative which offers 
intrigue, excitement and humour (akin to Lazzaro’s concept of ‘Easy 
Fun’, 2004). 

f) Competition 
orientated  

Characteristics. Enhanced interaction in cases where the competition 
was particularly one-sided or close. Players may analyse the score 
together, gloat or console each other (as seen by Lazzaro, 2004). 

Triggers. A significant cause of interaction was the wider game in 
the experiment – which was a ‘best of 3’ tournament. 

g) Attempts to 
interact 

Characteristics. One player attempts to interact but the other player 
ignores them.  

Triggers. Rather than having a specific trigger, this behaviour 
appeared to be correlated with the Classic controller condition. Less 
expressive behaviour in this condition may have reduced players’ 
ability to assess each other’s emotions and therefore interact in an 
appropriate way. 
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5. Main Discussion 
 

 
In Experiment 1, the levels of engagement, as measured by the GEQ-S, 

were similar in both conditions. The GEQ-S scores in Experiment 2 were in 

line with this, and no consistent pattern of change emerged with exposure 

to the controls over time. This contradicts recent experiments that found 

controllers with more movement-based controls increased levels of 

engagement whilst playing games, as reported using a modified version of 

the GEQ-S (Bianchi-Berthouze, Kim et al, 2007; Bianchi-Berthouze et al 

2007, submitted). However, in line with previous experiments, the video 

analysis revealed that there was more emotionally expressive behaviour in 

the Wii remote condition, i.e. facial expressions, increased valence and 

arousal scores for vocal expressions and body expressions. Although the 

difference between conditions was not always statistically significant, 

possibly due to a small sample size, the pattern is consistent across the 

measures. 

In terms of social interaction, the video analysis revealed more socially 

orientated behaviour in the Wii remote condition in both experiments. The 

participants seemed to be more engaged with each other in the Wii remote 

condition, as the mean number of turns per interaction was almost double 

that of the Classic controller and exchanges were also longer in duration. 

The lower number of turns in the Classic controller condition was 

reflective of more instances where one participant attempted to interact 

but did not receive a response. Including these attempts at interaction in 

the total number of exchanges is likely to account for the Classic controller 

having a similar number of exchanges as the Wii remote. In future studies 

it would be useful to distinguish between attempts at interaction and 

exchanges with two or more turns. There was also evidence that the Wii 

remote stimulated more expressive interactions, i.e. involving facial 

expressions and gestures as well as vocal communication, and participants 

were rated as being subjectively more responsive in the Wii condition. The 

findings of the video analysis support the findings of Bianchi-Berthouze et 
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al (2007, submitted), where the use of bongo shaped controllers stimulated 

more expressive and social behaviours than a traditional gamepad while 

playing a cooperative multiplayer game. As the game used in the present 

study was competitive, this provides evidence that the effect of increased 

movement upon social interaction spans across game types.  

Experiment 2 provides evidence that increased social interaction in the 

movement controls condition over the Classic controller condition persists 

over time, although there was a general degradation in levels of social 

interaction as the experiment wore on. This was accompanied by a slight 

decrease in GEQ-S scores for two participants, however due to the small 

sample size, a pattern cannot be inferred from this. Interaction in the 

Classic controller condition dropped quite dramatically after the 7 days, for 

example one pair did not interact with each other at all on the last visit. 

Whereas the Wii remote condition seemed more resilient to this effect, 

maintaining some level of social interaction, be it lower than on the first 

visit. The decrease in social interaction could be due to poor game design, 

as explored below, which may have caused a lack of interest in the game 

by the end of the experiment. An experiment involving longer exposure to 

the controllers could reveal whether the increased social interaction in the 

Wii condition persists or whether it also reduces to a non-existent level 

after a (relatively short) time. However, use of the Dragon Ball Z game 

would not be advised. 8 

 

The question can be begged as to why the statistically significant 

increases in some (but not all) emotionally expressive behaviour and social 

interaction in the Wii condition was not accompanied by a significant 

increase in GEQ-S score, compared to using the Classic controller. It was 

thought that the Wii controls may have a steeper learning curve than the 

Classic controller, however the results of Experiment 2 revealed that 

practice with the controllers did not remove this barrier. 

                                                
8
 Note it seems likely that there will be a lack of basic interest in any game after playing for a time, as 

found by Brown and Cairns. 
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The experiments reported by Bianchi-Berthouze, kim et al (2007) are 

mainly based upon single player games. Consequently, one could argue 

that increased social interaction observed in the Wii remote condition 

disrupted the effect of the increased movement upon engagement. In 

support of this, Haywood and Cairns (2005) suggest that the co-presence 

of others can interrupt engagement by disrupting immersion in the 

fantasy world. Also Moen (2007) observed that co-presence could interrupt 

engagement using movement-based controls because some players were 

embarrassed to fully perform the movements required. None of the 

players in the current experiment complained of these sorts of effects, and 

it seems that social interaction had a positive effect on engagement in the 

game situation as a whole (see below). Support for this conclusion can be 

found in Clarke and Duimering’s (2006) research about multiplayer play 

preferences, where the negative aspects of social interaction include hurt 

feelings and mismatched skills. There are no complaints that would 

tantamount to a lack of immersion. Haywood and Cairns’ research was 

based on an interactive museum exhibit. It may be that co-presence is 

more conductive to engagement in a game situation, although it must be 

noted that the current experiment used friendship pairs and the effects for 

strangers could be different (Ravaja et al, 2006). 

There is no compelling evidence in the current study that co-presence 

detracted from engagement in the game. Indeed the fact that engagement 

appeared to correlate positively with the perceived feeling of being 

engaged with the other player appears to support the position that an 

increased sense of co-presence is, in the very least, compatible with 

increased engagement. 

 

Interest in the type of game used is known to be a factor influencing 

engagement (Brown and Cairns, 2004). It is possible that low interest in the 

game itself (see Item 18, Appendix 10), could have acted as a ceiling to 

engagement, disrupting potential differences to emerge. However, based 

on qualitative feedback, it seems likely that fundamental usability 
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problems with the controllers (explored in detail by Experiment 2), were a 

more significant factor. In particular, there was some level of 

disappointment with the quality of the Wii remote controls, and feedback 

from participants indicated that poor usability disrupted the sense of fun 

gained from increased movement in the Wii remote condition (discussed in 

Section 3.4). Furthermore, it was seen in Experiment 1 that a group of 

GEQ-S Item scores (related to how appropriate and natural the controllers 

were to use) skewed towards the controller that offered a clear advantage 

in terms of performance (game score). This supports theories that 

appropriate and natural controls are paramount for achieving engagement 

in a game situation (Brown and Cairns, 2004;Johnson et al, 2002), at least in 

terms of retrospective assessments of engagement. 

One could argue that controller difficulty and complexity interrupted the 

full effect of increased movement upon engagement, accounting in part for 

the lack of significant difference between GEQ-S scores. It must be noted 

however, that even with these usability problems, the controllers with 

increased body movement still opened participants up to increased 

emotional expression and social interaction behaviours. These signs of 

emotional engagement were increased in the Wii remote condition.  

 

There was some evidence that usability issues contributed to the 

interaction between participants, as a minority of interactions revolved 

around participant’s helping each other with the controls in the Wii remote 

condition. This means that some interaction was not necessarily related to 

enjoyment in the game and increased competition, and therefore was not 

constructive to increasing engagement in this condition. These interactions 

are likely to be characterised by negative emotions such as frustration. As 

more positive than negative expressions were observed in the Wii remote 

condition, it seems that the increased expressive and communicative 

behaviour observed is not solely attributable to this.  

This cooperation between participants can be likened to camaraderie (as 

observed by Lazzaro, 2004; Pagulayan et al 2003), and provides support 
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for the fact that this experience is compatible with a competitive as well as 

cooperative game situations. 

 

Interactions between participants played a large role in shaping the 

game experience, both encouraging expressive responses and emerging 

from expressive behaviour. Increased interaction in the Wii remote 

condition was accompanied by higher levels of emotional expression in 

terms of face, vocal and non-vocal expressions; all of which have been 

found to be indicators of increased emotional engagement (Bianchi-

Berthouze, Kim et al, 2007). Rather than a linear causal relationship 

between emotional expression and interaction, it seemed that these aspects 

influenced each other. The Wii controls facilitated this by providing 

affordances for these movements.  

Playing with another person was a key aspect of the engagement 

experienced by participants in the study, represented in Figure 5.1. 

Engagement in this type of game, a multiplayer game where the players 

are all present, is portrayed as involving both the game and the social 

setting. The inner circle encompasses both the players and the game, 

suggesting that engagement is necessarily bound up with the other 

players. The outer circle, representing the wider social setting, can 

influence this. This reflects the role of social interaction as a key motivator 

for playing games (Lazzaro, 2004), and supports Rambusch’s (2006) 

conception of the gaming experience as being situated in the wider social 

environment. 

In this representation, engagement occurs in the game and the social 

setting, and is characterised by the sorts of behaviours described in Section 

4. This contrasts with Brown and Cairns’ (2004) use of the concept of 

engagement as being the first step towards focused immersion in the 

game, in which the player loses a sense of their setting and even 

themselves. This contrast can be rationalised by considering game 

experiences as being related to the motivation for playing. If the game 

setting is more conductive to the motivation of hard fun, Brown and 
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Cairns’ model may be more applicable as the game play is more likely to 

require complete attention, or immersion, from the player. Whereas 

enjoyment of multiplayer games, such as Dragon Ball Z, can relate more to 

the motivation of having fun with others (the People Factor), which takes 

up attention.  The model is also compatible with the idea that other people 

can both detract from and encourage engagement (Haywood and Cairns, 

2005). 

Figure 5.1 Representation of engagement whilst playing a multiplayer game 

Key: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
It is suggested here that this type of engagement was not reflected 
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controls. It is of note that the results of the additional GEQ-S items that 

intended to capture this ‘social engagement’ did not reveal differences 

between conditions. Further research could investigate whether an 

improvement in the questions could increase the correlation between 

scores on these GEQ-S Items and the results of video analysis. Or perhaps a 
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designing movement-based controls emerged from the research (see Table 

5.1). These do not purport to support all aspects of social game design, but 

are intended to supplement more general guidelines for social games (e.g. 

Zagal et al, 2000; Lazzaro, 2005). These could be particularly applicable for 

the Nintendo Wii console.  

Table 5.1 Some guidelines for the design of multiplayer game controls that 

utilise movement 

1 Multiplayer games or levels that are designed to stimulate a social experience, should 

have less complex controls than single player games. In particular, it should be easy 

to achieve a basic level of performance, as players fun is likely to involve interacting 

with those around them rather than the mastering of complex controls. 

2 Less complex controls: 

• Do not require very precise movements to achieve a basic level of 

performance.  

• Involve coordination of 1 or 2 movements/button presses (as opposed to 

the complex special move controls seen in games such as Dragonball Z).  

These two things will reduce cognitive load and enable faster responses, whilst 

allowing players to express their emotional reactions whilst still achieving the goals of 

the game (relating to Lazzaro’s Altered States key). 

3 Consider the number of people that will be playing. If there are more people to 

interact with, there may be less attention left over to deal with complicated controls. 

4 Following Moen (2007), the movements need to be socially acceptable to play in a 

group. 

5 Support novice players with ‘pick up and play’ style basic controls, but also reward 

those who desire hard fun and mastering over time. 

• Following previous research, movements for the basic and most commonly 

used controls should be natural and intuitive.  

6 Permit players to have fun by interpreting the movements in different ways. This can 

encourage individual expression and performance for those that are motivated by the 

People Factor. However, it can also be used to reward progress and success (aspects of 

‘Hard fun’). For example, in Wii Tennis (XXX) players can learn to use movement to 

‘spin’ the ball.  

7 In both competitive and non-competitive games, stimulate feelings of cameradarie to 

enhance the sense of co-presence between participants. For example, in a competitive 

game provide a common goal that the participants can talk about. For example, 

improving skill level.   
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Evidence from this study suggests that the novelty of the Wii controls was 

a factor in comparisons between the Classic controller and Wii controller: 

“…curiosity about new controls, but other one’s just another game.” 

(Participant 2, Experiment 2) 

However, there was evidence to suggest that the appeal of the Wii 

controller persists past this effect of novelty: 

“Whether it be a novelty factor or not, I still like it.” (Participant 3, 

Experiment 2) 

This study supports good controller design, in terms of the types of 

movements encouraged and support of different skill levels, as being a 

significant factor mediating the effects of controls with increased 

movement upon engagement in a multiplayer game setting. It would be 

interesting to investigate the role of novelty with a game that performs at 

least competently in both movement and non-movement conditions. This 

would help characterise how engagement changes over time.  

This study also supports the value of ethnographic gaming research in real 

life settings, particularly in relation to movement based controls which are 

likely to be influenced by the social setting (Moen, 2007). In the present 

study, this was used to explore engagement and social interaction with 

exposure to the controls and game. Rich qualitative data also allowed the 

researcher to explore how the game design influenced social interaction 

and engagement. The sample involved just one household. It would be 

interesting to consult multiple households to allow conclusions to be 

drawn; however a different game would be more effective for studying 

the relation between body movement, engagement and social interaction.  
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6. Conclusions and Future Research 
 

In an article for the August 2007 of Interactions, Don Norman observes that 

there appears to be a general trend towards movement-based interaction, 

coining the phrase ‘Physicality’ to describe this: 

“Physicality: the return to physical devices, where we control things by 

physical body movement, by turning, moving and manipulating 

appropriate mechanical devices.” 

 

If Don Norman is talking about your research area, it generally means 

you’re onto a winner. The current study supports the idea that movement-

based interactions in the gaming context appear improve the user 

experience, but with some caveats. In particular, it is thought that the 

design of movement-based controls, specifically when they are complex 

and unnatural, can reduce potential positive effects upon engagement, 

particularly in regard to retrospective perceptions of the engagement 

experience. Drawing together the results of the current study which reflect 

the results of a similar study using a cooperative game (Bianchi-Berhouze 

et al, 2007 submitted), engagement in multiplayer games is described as 

being socially situated. 

It is suggested that longer-term ethnographic research can validate 

theories of engagement, and reveal qualitative data that digs deeper than 

first-impressions. The Nintendo Wii has been on the market since 

December 2007, and offers a novel style of interaction. How much of the 

Wii’s popularity can be attributed to a novelty factor that will diminish 

over time? This question is also of relevance when considering previous 

research into games with controllers that promote physical movement, 

such as Guitar Hero (Bianchi-Berthouze et al, 2007). These controllers are 

often highly unusual, and contrasted to highly unnovel controllers. The 

current study suggests that the positive effects to engagment may 

diminish over time, suggesting a role of novelty in initial engagement.  
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8. Appendices 
 

Appendix 1 Experiment 1: Information sheet and Wii precautions 

 

INFORMATION SHEET (Experiment 1) 

 
You are being invited to take part in a research study. Please take time to read the 

following information. Ask us if there is anything that is not clear or if you would like 

more information. Take as long as you like to decide whether or not you wish to take 

part. 

 

1. What is the purpose of the study? 

 

The aim of the study is to investigate your experiences whilst playing computer 

games. We will be looking at how people interact with video games that exploits 

physical movements, like the Nintendo Wii™ or Sony Playstation 2 Guitar Hero™. 
 

 

2. Why have I been chosen? 

 

We are looking for people who usually play and enjoy playing video games, you may 

or may not have played the Nintendo Wii previously. You have been approached 

simply as a representative of one of this group whose views and experiences we wish 

to gather. 

 

3. Do I have to take part? 

 

It is up to you to decide whether or not to take part.  If you do decide to take part but 

then decide you wish to withdraw from the study you may do so at any time and 

without giving reason.  

 

However, if you are pregnant, suffer from heart, respiratory, back, joint or orthopedic 

problems, have high blood pressure, or if your doctor has instructed you to restrict 

your physical activity or if you have any other medical condition that may be 

aggravated by physical activity, or you are receiving treatment for any injury or 

disorder involving the fingers, hands or arms, I kindly suggest you not participate. 

For further information, please read Wii™ (Nintendo© 2007) Health and Safety 

precautions attached to these sheets. 

If you agree to take part, you will be asked to fill in some questionnaires and you will 

be observed and video recorded while playing up to two games, for around an hour. 
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While playing you may be asked to wear a motion capture device (Gypsy:  

http://www.animazoo.com). 

The overall study will take place over several months, but your own input will be 

relatively brief. No data that would enable anyone else to identify you will be 

collected. 

Any data collected during the session will be kept anonymous and confidential and 

recorded videos will be kept in a locked cabinet. No information will be circulated 

that would make it possible to identify any particular individual’s views. However, if 

you give us your consent we would like to use pictures and video of you during the 

experiment in the thesis and articles to be published in academic journals, conference 

proceeding and other equivalent articles or academic presentations. 

 

4. What will I be asked to do?   

 

You will be asked to do the following: 

• Fill in a questionnaire 

• Wear the motion capture device for no longer than 30 minutes 

• Play up to 2 games in two controlling modalities for around an hour (while 

playing you will be video recorded) 

• Fill in another questionnaire and be asked some questions 

 

5. Who is organizing and funding the research? 

 

This research is contributing to my MSc project work. It is not externally funded. 

 

6. Contact for Further Information 

 

You can discuss this study with the person who gave you this information sheet, or 

contact Dr Nadia Berthouze at University College London (contacts details are 

shown at the bottom of this sheet). 

 

You will be given a copy of the information sheet and a signed consent form to keep. 

Thank you for taking part in this study. 

 

Dr Nadia Bianchi-Berthouze 

UCL Interaction Centre, University College London 

Remax House, 31-32 Alfred Place, London WC1E 7DP, UK 

Tel: +44 (0) 20 7679 5216, Fax: +44 (0) 20 7679 5295 

email: n.berthouze@ucl.ac.uk 

http://www.cs.ucl.ac.uk/staff/n.berthouze/ 

 

 

Gemma Boguslawski 

ucjtgcb@ucl.ac.uk 

Tel: +44 (0) 775 123 0317 
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Appendix 2 Consent form for Experiments 1 and 2 

 

CONSENT FORM 
 

 

Title of the project: Engagement and social interaction in computer game play 

 

Name of the researcher: Gemma Boguslawski 

 

 

Please read and tick the following boxes: 

 

1. I confirm that I have read and understood the information sheet for the 

above study and have had the opportunity to ask any questions and 

have received sufficient answers. 

 

 

2. I confirm that I have read and understood Wii™ ( Nintendo© 2007 ) 

health and safety precautions and that I do not have any particular 

physical condition which can be affected by the experiment. 

 

 

3. I understand that my participation is voluntary and that I am free to 

withdraw at any time, without giving any reason, without my legal 

rights being affected. 

 

 

4. I agree for the researcher to video record my self during the 

experiment.  

 
 

5. I understand that any data collected during the session will be kept 

anonymous and confidential and recorded videos will be kept in a 

locked cabinet. 

 

 

6. I agree to take part in the above study.  
 

 

 

 

 

 

 

___________________________       ___________________________        _____________ 

Participant’s name       Signature           Date 

 

 

Gemma Boguslawski 
___________________________        ___________________________       ______________ 

Researcher’s name       Signature           Date 
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CONSENT FORM 
 

 

Title of the project: Engagement and social interaction in computer game play 

 

Name of the researcher: Gemma Boguslawski 

 

 

Please read and tick the following boxes: 

 

 

1. I agree for the researcher to use pictures and video of me during the 

experiment to be included in the thesis.  

 

 

2. I agree for the researcher to use pictures and video of me during the 

experiment to be included in articles to be published in academic 

journals, conference proceeding and other equivalent articles. 

 

 

3. I agree for the researcher to use pictures and video of me during the 

experiment to be presented in conferences and other equivalent 

academic presentations 

 

 

 

 

 

 

Would you like to receive a brief report about the results of the study? If yes, please 

write your e-mail address. 

 
___________________________      

E-mail     

 

 

 

 

 

___________________________       ___________________________        _____________ 

Participant’s name       Signature           Date 

 

 

Gemma Boguslawski 
___________________________        ___________________________       ______________ 

Researcher’s name       Signature           Date 
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Appendix 3 Initial Questionnaire (Including the EQ questions)  

 
 

Age:          Handedness: LEFT / RIGHT (delete as appropriate) 

 

Please complete the following questionnaire as truthfully as possible – you don’t need to think 

too much about your responses, just go with your instincts. All of your responses will be kept 

confidential and anonymous. You are free to withdraw at any time. 
 

 
Respond to the following statements by marking or ticking the appropriate 

box. 

 

 I… Very 
inaccurate 

Moderately 
inaccurate 

Neither 
accurate 

nor 

inaccurate 

Moderately 
accurate 

Very 
accurate 

1 Make friends easily.       

2 Love large parties.      

3 Take charge.      

4 Am always busy.      

5 Love excitement.      

6 Radiate joy.      

7 Warm up quickly to others.      

8 Talk to a lot of different people at 

parties. 

     

9 Try to lead others.      

10 Am always on the go.      

11 Seek adventure.      

12 Have a lot of fun.      

13 Feel comfortable around people.      

14 Enjoy being part of a group.      

15 Can talk others into doing things.      

16 Do a lot in my spare time.      

17 Love action.      

18 Express childlike joy.      

19 Act comfortably with others.      

20 Involve others in what I am doing.      

21 Seek to influence others.      

22 Can manage many things at the 
same time. 

     

23 Enjoy being part of a loud crowd.      

24 Laugh my way through life.      

25 Cheer people up.      

26 Love surprise parties.      

27 Take control of things.      

28 React quickly.      

29 Enjoy being reckless.      

30 Love life.      

31 Am hard to get to know.      
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 I… Very 

inaccurate 

Moderately 

inaccurate 

Neither 

accurate 

nor 

inaccurate 

Moderately 

accurate 

Very 

accurate 

32 Prefer to be alone.      

33 Wait for others to lead the way.      

34 Like to take it easy.      

35 Act wild and crazy.      

36 Look at the bright side of life.      

37 Often feel uncomfortable around 

others. 

     

38 Want to be left alone.      

39 Keep in the background.      

40 Like to take my time.      

41 Willing to try anything once.      

42 Laugh aloud.      

43 Avoid contacts with others.      

44 Don't like crowded events.      

45 Have little to say.      

46 Like a leisurely lifestyle.      

47 Seek danger.      

48 Amuse my friends.      

49 Am not really interested in others.      

50 Avoid crowds.      

51 Don't like to draw attention to 

myself. 

     

52 Let things proceed at their own 
pace. 

     

53 Would never go hang gliding or 

bungee jumping. 

     

54 Am not easily amused.      

55 Keep others at a distance.      

56 Seek quiet.      

57 Hold back my opinions.      

58 React slowly.      

59 Dislike loud music.      

60 Seldom joke around.      

 

Now, please let me know what experiences you have with video games. 

 
1. How often do you play video games (console, computer or handheld)? (mark as 

appropriate)  

Less than 

once per 

month 

Once a 

week 

2-3 times 

per week 

4-6 times 

per week 

Everyday Other 

(please 

specify) 

      

 

 
2. What is your experience of the Nintendo Wii? 

 

Never 

played it 

Played it 

once or 

Played it + 

5 times 

I own one! 
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twice 

    

 

 

 
If you have played it more than 5 times, how often do you play it?  

 

Less than 

once per 

month 

Once a 

week 

2-3 times 

per week 

4-6 times 

per week 

Everyday Other 

(please 

specify) 

      

 

Thank you for participating! 
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Appendix 4 GITQ-R Questionnaire for Experiments 1 and 2 

Pre questionnaire 

The questions below will ask you about your experiences with various things and 

feelings about them. You will also be asked about how you are currently feeling. 

Remember you have the right to leave at any time without reason and any data 

collected will be kept anonymous and confidential. If you have any other queries, 

please do not hesitate to ask. 

Please read the questions carefully and answer by circling the number 

that best describes you. 

1. Do you easily become deeply involved in movies or TV dramas? 

Not easily   Moderately 

easily 

  Very easily 

1 2 3 4 5 6 7 

2. Do you ever become so involved in a television programme or book that people 

have problems getting your attention? 

Never   Sometimes   Very often 

1 2 3 4 5 6 7 

3. How mentally alert do you feel at the present time? 

Not alert   Moderately 

alert 

  Very alert 

1 2 3 4 5 6 7 

 

 

4. Do you ever become involved in a movie that you are not aware of things 

happening around you? 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

5. How frequently do you find yourself closely identifying with characters in a 

story line? 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

6. Do you ever becomes so involved in a video game that it is as if you are inside 

the game rather than moving a joystick and watching the screen? 

 
Never   Moderately    Very often 

1 2 3 4 5 6 7 

 

 

7. How physically fit do you feel today? 
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Unfit   Moderately 

fit 

  Very fit 

1 2 3 4 5 6 7 

 

 

8. How good are you at blocking out external distractions when you are involved 

in something? 

 
Not at all 

good 

  Moderately   Very good 

1 2 3 4 5 6 7 

 

 

9. When watching sports, do you ever become so involved in the game that you 

react as you were one of the players? 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

10. Do you ever become so involved in a daydream that you are not aware of 

things happening around you? 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

11. When playing sports, do you become so involved in the game that you lose 

track of time? 

 
Hardly 

involved 

  Moderately 

involved 

  Very involved 

1 2 3 4 5 6 7 

 

 

12. How well do you concentrate on enjoyable activities? 

 
Not well at 

all 

  Moderate   Very well 

1 2 3 4 5 6 7 

 

 

13. How often do you play computer games or video games? (Often should be 

taken to mean every day or every two days, on average) 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

14. Have you ever gotten excited during a chase or fight scene on TV or a movie? 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

15. Have you ever gotten scared by something happening on a TV show or in a 

movie? 
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Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

 

 

 

 

16. Do you ever become so involved in doing something that you lose all track of 

time? 

 
Never   Moderately   Very often 

1 2 3 4 5 6 7 

 

 

17. How interested are you in playing fighting games? 

 
Not 

interested 

  Moderately   Very 

interested 

1 2 3 4 5 6 7 

 

 

18. How interested are you in games where you can move your body? 

 
Not 

interested 

  Moderately   Very 

interested 

1 2 3 4 5 6 7 

 

 

19. How interested are you in playing computer games or video games with 

other people?  

 
Not 

interested 

  Moderately   Very 

interested 

1 2 3 4 5 6 7 

 

 

20. How interested are you in playing computer games or video games alone?  

 
Not 

interested 

  Moderately   Very 

interested 

1 2 3 4 5 6 7 

 

 

 

 

*  How old are you? 

 

   

*  What is your gender? 

 

MALE   

FEMALE   
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Appendix 5 GEQ-S Questionnaire for Experiments 1 and 2 

 

Post questionnaire 

The questions below will ask you about the experience you had playing the game. 

Remember you have the right to leave at any time without reason and any data 

collected will be kept confidential. If you have any other queries, please do not 

hesitate to ask. 

Please read the following questions carefully and answer by circling one 

of the numbers that best describes your experience. 

 

 

1. Were you able to anticipate what would happen next in response to the actions 

you initiated? 

 
Not easily   Moderately   Very easily 

1 2 3 4 5 6 7 

 

 

2. How much delay did you experience between your actions and the expected 

outcomes within the game? 

 
No delay   Moderate   Lots of 

delays 

1 2 3 4 5 6 7 

 

 

3. How well were you able to understand the physical controls of the game? 

 
Not at all   Moderately   Very well 

1 2 3 4 5 6 7 

 

 

4. How appropriate were the physical controls for the game? 

 
Very 

inappropriate 

  Moderately 

appropriate 

  Very 

appropriate 

1 2 3 4 5 6 7 

 

 

5. How natural did you find the physical controls for the game? 

 
Very 

unnatural 

  Moderately 

natural 

  Very natural 

1 2 3 4 5 6 7 

 

 

6. How proficient at controlling the game did you feel at the end of the gaming 

session? 

 
Very 

inproficient 

  Moderate   Very 

proficient 

1 2 3 4 5 6 7 
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7. How appropriate was the graphical interface for the game? 

 
Very 

inappropriate 

  Moderately 

appropriate 

  Very 

appropriate 

1 2 3 4 5 6 7 

 

8. How well were you able to understand the graphical interface for the game? 

 
Not at all   Moderately   Very well 

1 2 3 4 5 6 7 

 

 

9. How enjoyable did you find the graphics in this game? 

 
Not 

enjoyable 

  Moderate   Very 

enjoyable 

1 2 3 4 5 6 7 

 

 

10. How well you were able to identify what game piece/objects/models 

represented? 

 
Not at all   Moderately   Very well 

1 2 3 4 5 6 7 

 

 

11. How enjoyable did you find the sounds in this game? 

 
Not 

enjoyable 

  Moderate   Very 

enjoyable 

1 2 3 4 5 6 7 

 

 

12. How consistent were graphics and controls together? 

 
Very 

inconsistent 

  Moderate   Very 

consistent 

1 2 3 4 5 6 7 

 

 

14. How involved were you in the gaming experience? 

 
Very 

uninvolved 

  Moderately 

involved 

  Very involved 

1 2 3 4 5 6 7 

 

 

15. Were you involved in the game to the extent that you lost track of time? 

 
Never   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

16. How much did you feel you were inside the game world? 

 
Never   Moderately   Very much 

1 2 3 4 5 6 7 
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17. How often do you play games of this kind? 

 
Never   Moderately   Often 

1 2 3 4 5 6 7 

 

 

 

18. How enjoyable do you find the content and theme of this game? 

 
Not 

enjoyable 

  Moderate   Very 

enjoyable 

1 2 3 4 5 6 7 

 

 

19. How interested are you in playing this game again? 

 
Not 

interested 

  Moderately 

interested 

  Very 

interested 

1 2 3 4 5 6 7 

 

 

20. For defending against attack, how much did the game’s controllers interfere 

with your ability to perform actions within the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

21. For moving around, how much did the game’s controllers interfere with your 

ability to perform actions within the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

22. For the fighting moves, how much did the game’s controllers interfere with 

your ability to perform actions within the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

23. Overall, how much did the game's controllers interfere with your ability to 

perform actions within the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

24. To what extent did you feel spatially disoriented whilst performing actions 

within the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 
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25. To what extent did you want to win whilst playing the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

26. To what extent did you feel you were engaged with your friend whilst playing 

the game? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

27. How much did the game’s controllers interfere with your ability to engage 

with your friend during the session? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

28. To what extent are you interested in engaging in further exploration of the 

game's environment? 

 
Not at all   Moderately   Very much 

1 2 3 4 5 6 7 

 

 

29. How completely were you engaged in the game? 

  
Not at all   Moderately   Completely 

1 2 3 4 5 6 7 

 

 

 

 Thank you for participating! 
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Appendix 6 Instructions for the Wii remote and Classic controller conditions 

Wii Training! 

 

This sheet tells you how to play Dragon Ball Z. You will be asked to 

try these moves out before you play against your friend for real! 

This sheet is just for guidance, don’t worry about using every move, 
just have fun! 

 

 
 

 

MOVING AROUND 

 

 
 

 

 

 
 

 

 

 
 

 

BASIC ATTACKING AND DEFENDING 

 

  
 

 

 

 
 

 

 

 
 

 

 

 
 

This is the Wii 
classic controller. 
Use it with both 
hands. 

1) Control stick 

Use this to move 

around 

2) Dash 

By pressing B. 

Press B again to 

stop. 

3) Fly 

 

• Press Zr to 

ascend 

• Press R to 

descend 

1) Attack 

 

Y and X are the 

basic attack 

buttons 

2) Guard 

 

Press and hold A to guard 

against attacks. 

 

Release A to stop guarding. 

 

 

Advanced: Use the control 

stick to control the direction 

in which you guard 
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SPECIAL MOVES 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 
 

1) MASENKO! 

 

Press and hold L 

and X. 

 

2) GEKIRETSU 

MADANI! 

 

Press and hold L and X, 

and ‘up’ on the control 

stick at the same time 
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Wii Training! 

 

This sheet tells you how to play Dragon Ball Z. You will be asked to 
try these moves out before you play against your friend for real! 

This sheet is just for guidance, don’t worry about using every move, 

just have fun! 

 

 
 

 

MOVING AROUND 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

This is the Wii 
Remote.  
Hold it in your 
main hand. 

This is the 
Nunchuk.  
Hold it in your 
other hand. 

1) Control stick 

Use this to move 
around 

2) Dash 

By waving the 

Nunchuk 

downwards. 

Wave down again 

to stop. 

3) Fly 

Hold down the C 

button 

• Wave up to 

ascend 

• Wave down to 

descend 
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BASIC ATTACKING and DEFENDING 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

SPECIAL MOVES 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 
 

 

1) Attack 

 

A and B are the 

basic attack 

buttons 

2) Guard 

 

The position of the Wii remote is shown by 

a cursor on the screen. 

 

 
To guard, flick the cursor 

upwards ‘out of the screen’ 

 

To stop guarding, move the 

cursor back into the screen  

 

Advanced: Use the control stick on the Nunchuk to 

control the direction in which you guard 

 

1) MASENKO! 

 

Press and hold Z 

and B 

 

Using the Wii 

remote, flick the 

cursor up out of 

the screen (just 

like guarding) 

 

Then quickly back 

in again in one 
fluid movement 

2) GEKIRETSU 

MADANI! 

 

Press and hold Z and B 

 

Using the Wii remote, 

flick the cursor out of 

the screen to the right 

 

Then quickly back in 

again in one fluid 
movement 
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Appendix 7 Score sheet used in Experiments 1 and 2 

Score sheet 
 

Please write your first names below, one of you should be 
participant A and one of you should be participant B: 

 

 

                                          is participant A. 
 

 

                                          is participant B. 

 

 
 

Please write down who won each match: 

 

e.g. Game 1: A 
 

 

Wii remote 

 
Game 1: 

 

Game 2: 

 

Game 3: 
 

 

 

 
Traditional controller 

 

Game 1: 

 
Game 2: 

 

Game 3: 
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Appendix 8 Coding materials for Experiments 1 and 2 

Coding Protocol 

 

Thank you for agreeing to participate in this experiment. You will be asked to 

look at some video clips showing 2 people playing a video game together – 

each video clip lasts for around a minute. You will be asked to watch each clip 

4-5 times and note down what is going on in the video.  

 

Please follow the following steps for each video clip. You may need to pause 

the video or watch parts of it again in order to record events accurately: 

 

1) Watch the video looking at the participant to the left of the screen: 

• Count the number of number of expressions and gestures they 

make. Ignore movements that are necessary to control the game. Also 

ignore irrelevant movements, such as checking the time.  

Include and distinguish between: 

o Watch through once concentrating on their facial expressions:  

! Note the time of the expression and whether it was 

positive (e.g smilng), negative (e.g.frowning) or neutral 
(concentrating on the game, relaxed and not conveying 

any particular emotion).  

! If they make the face for a long period, note the start and 

end point. 

o Watch through once concentrating on their gestures or body 
movements (not related to controlling the game). Note the 

time that each one occurs, and if they occur over a period of 

time, e.g. laughing for a while, record the start and end point. 

Note whether you think these are: 

! Emotional gestures that convey the current affect of the 

participant, e.g. throwing arms up into the air, slumping 

! Informational gestures that convey meaning or direct 

attention, e.g. pointing, shrugging, head nodding. 

! Unnecessary game-related movements not related to 

moving the controls, e.g. bending knees, bending body 

from side to side. 

 

• Watch the video again and record when the participant speaks or 

makes any noise. 

o Note the time it occurs, using a start and end point if the speech 

is more than a couple of seconds.  

o Indicate their arousal and valance on the scale 

o Give a quick description of what was said 

 

2) Repeat the above steps for the participant standing to the right of the 

screen.  
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3) Watch the video through again. Focus on what goes on between the two 
participants. 

• Note any interactions between the participants. An interaction is a 

communication or expression directed at the other person, i.e. one 

participant speaks to the other, one attempts to get the other!s 

attention, one participant points at something to communicate to the 

other, the participants laugh together, one participant smiles whilst 
turning their head towards the other. 
It could be a gesture or speaking. 

! Record the start and end point of each exchange 

between the participants. An exchange is a series of 

interactions between participants. However, if one 

participant attempts to interact and the other one ignores 

it this still counts as an interaction and should be noted 

("1! would be written in the turn column). 

! The easiest way to do this is to pause when they start 
the interaction and note the time, then pause when 
they stop the interaction and note the time. 

! You may have to watch the period of time through again. 

You will be asked to note:  

• The number of !turns" taken (i.e. if participant 1 

speaks to participant 2, participant 2 points at 

something, then participant 1 says thank you – that 

would be 3 turns) 

• Whether it was verbal, i.e. speaking, non-verbal, 
i.e. body movement, or both 

• Whether they were tense or enjoying the game 
and with each other at that point. 
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Definition of arousal and valance 
 

You will be asked to rate participant!s arousal and valance as part of the test. 

These are estimations by you about how the participant is feeling.  

 

Arousal is… how intense the feeling is, i.e. low intensity or high intensity.  

 

Valance is… whether the feeling is positive or negative, or good or bad. 

 

 

 

 

 

The following list of emotions may be helpful in describing the participant!s 

facial expression / gesture.  

 

excited 

aroused 

happy 

content 

relaxed 

satisfied 

bored 

depressed 

sad 

miserable 

frustrated 

annoyed 

angry 

alarmed 

surprised 

frightened 

disgusted 

hate 

amused 

disappointed 

calm 

joyful  



 1 

 

 



 2 

 



 3 

 
 



 4 
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Appendix 9 Example Diary pages for Experiment 2 
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Appendix 10 Information sheet Experiment 2 

INFORMATION SHEET (Experiment 2) 

 
You are being invited to take part in a research study. Please take time to read the 

following information. Ask us if there is anything that is not clear or if you would like 

more information. Take as long as you like to decide whether or not you wish to take 

part. 

 

5. What is the purpose of the study? 

 

The aim of the study is to investigate your experiences whilst playing computer 

games. We will be looking at how people interact with video games that exploits 

physical movements, like the Nintendo Wii™ or Sony Playstation 2 Guitar Hero™. 
 

 

6. Why have I been chosen? 

 

We are looking for people who usually play and enjoy playing video games, you 

should not have significant experience of playing the Nintendo Wii™ previously. 

You have been approached simply as a representative of one of this group whose 

views and experiences we wish to gather. 

 

7. Do I have to take part? 

 

It is up to you to decide whether or not to take part.  If you do decide to take part but 

then decide you wish to withdraw from the study you may do so at any time and 

without giving reason.  

However, if you are pregnant, suffer from heart, respiratory, back, joint or orthopedic 

problems, have high blood pressure, or if your doctor has instructed you to restrict 

your physical activity or if you have any other medical condition that may be 

aggravated by physical activity, or you are receiving treatment for any injury or 

disorder involving the fingers, hands or arms, I kindly suggest you not participate. 

For further information, please read Wii™ (Nintendo© 2007) Health and Safety 

precautions attached to these sheets. 

If you agree to take part, you will be asked to fill in some questionnaires and you will 

be observed and video recorded while playing a game, or two games, for half an hour 

to an hour. This is the first experiment. 

After this you will be asked to keep the Nintendo Wii within your home for 2-3 

weeks. During this time you will be asked to play a game on the Nintendo Wii for 10 

minutes per day, however you may voluntarily play for longer than this time if you 

wish (taking care to abide by the Wii™ (Nintendo© 2007) Health and Safety 

precautions attached). You will be provided with a small diary in which to record the 

time you spend playing each day and any experiences you have. You will be asked to 

conduct the first experiment around 3 times during this 2-3 week period (most likely 

at the beginning, middle and end). 
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While playing you may be asked to wear a motion capture device (Gypsy:  

http://www.animazoo.com). 

The overall study will take place over several months, but your own input will be 

much less than this. No data that would enable anyone else to identify you will be 

collected. 

Any data collected during the session will be kept anonymous and confidential and 

recorded videos will be kept in a locked cabinet. No information will be circulated 

that would make it possible to identify any particular individual’s views. However, if 

you give us your consent we would like to use pictures and video of you during the 

experiment in the thesis and articles to be published in academic journals, conference 

proceeding and other equivalent articles or academic presentations. 

 

8. What will I be asked to do?   

 

You will be asked to do the following: 

• Fill in a questionnaire 

• Wear the motion capture device for no longer than 30 minutes 

• Play a game for about thirty minutes to an hour in two controlling modalities 

(while playing you will be video recorded). 

• Fill in another questionnaire and be asked some questions. 

• Use the Nintendo Wii in your home for 2-3 weeks, playing a game for at least 

10 minutes per day overall.  

• Fill in a brief diary pack throughout the 2-3 week period (see attached). 

 

7. Who is organizing and funding the research? 

 

This research is contributing to my MSc project work. It is not externally funded. 

 

8. Contact for Further Information 

 

You can discuss this study with the person who gave you this information sheet, or 

contact Dr Nadia Berthouze at University College London (contacts details are 

shown at the bottom of this sheet). 

You will be given a copy of the information sheet and a signed consent form to keep. 

Thank you for taking part in this study. 

 

Dr Nadia Bianchi-Berthouze 

UCL Interaction Centre, University College London 

Remax House, 31-32 Alfred Place, London WC1E 7DP, UK 

Tel: +44 (0) 20 7679 5216, Fax: +44 (0) 20 7679 5295 

email: n.berthouze@ucl.ac.uk 

http://www.cs.ucl.ac.uk/staff/n.berthouze/ 

 

Gemma Boguslawski 

ucjtgcb@ucl.ac.uk 

Tel: +44 (0) 775 123 0317 


