
1 

 

 

 

 

 

 

University of Portsmouth 

School of Creative Technologies 

Faculty of Creative and Cultural Industries 

 

 

 

 

 

 

 

 

 

 

 

 

 

Title: Interpreting social responses to Violence using Flow and Presence in a video game 

By 

Terrence Carnell 

 

 

 

 

 

 

 

 

 

 

 

 

 

The thesis is submitted in partial fulfilment of the requirements for the award of the 

Degree of Doctor of Philosophy of the University of Portsmouth. 

January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 

 

Abstract 

This research is motivated by the ongoing concerns and speculation made by censors,  empiricists and 

social commentators that playing violent video games can have negative behavioural effects upon 

players by nurturing the propensity to be aggressive.  Despite a substantial wealth of research already 

preceding this study, it has yielded dichotomising and tenuous answers.  However, this research 

contribution adopts an original and critically nuanced approach that has until now not been taken.  

Starting from the observation that playing a videogame is a highly absorbing task whereby players enter 

a ‘flow’ state, a case is made for the importance of interpreting the effect of the play experience through 

the constructs of flow and presence.  The flow construct is first of all validated in an experimental study, 

followed-up by an experimental study to assess if there is a relationship with aggression.  Taking these 

findings, this research culminates in the proposal of the final experimental study that sought to see if 

the effect of the play experience could be determined through the constructs of flow and presence.  The 

predictive qualities of the structural equation model were reasonably strong, with the measurement 

model and structural paths conforming to the hypotheses; that levels of presence were predictive of 

aggression and flow appeared to mostly mitigate. This research presents a new paradigm, arguing that 

some predictive capabilities are feasible, something which could prove to be useful to those attempting 

to factor as to how some play experiences are most likely to seed aggression in players. 
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 ‘‘Most of the images of reality on which we base our actions are really based on vicarious 

experience.’’ – Albert Bandura (1986)  
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CHAPTER 1 Introduction 

 

1.1 Background 

The motivation for this thesis originates from my undergraduate dissertation, in which I examined the 

reasoning behind why videogames are sometimes subjected to censorship by various governmental and 

age classification organisations around the world. 

 

Aside from various cultural, religious and political entanglements, which occasionally account for 

censoring decisions, a persistent reason that emerged was that classification organisations, 

understandably so, try to interpret how players might be affected by playing violent video games, on 

account of their interactive nature.  Therefore, instances where such duly concerns were made, this 

sometimes lead to the restrictions of said video games being made available to the public.   Classifiers 

would often refer to what players were doing, and as such described how players were engaging in 

violent re-enactments in very literal terms, thus this frequently was lacking of any connotation that they 

were regarded as playing.   

 

One could reasonably ask that if they are unsure and concerned about the mediating effects, then why 

not ‘follow the science’?   

 

Of course it isn’t that simple, there are, amongst others, two main reasons for this.  One being that 

despite the existence of a substantial quantity of research being published about violent video games 

and the effects that they places upon players, the results remain inconclusive on account of the much 

disputed methods employed and definitions of what constitutes aggression (Bushman et al 2010; 

Ferguson & Kilburn, 2010).  This is not helpful and so video game violence still remains a highly 

debated subject.   

 

Secondly, it is my belief that the science that has gone before has not actually tackled very specifically 

the issue at a critical level, so the respective information to answer this perplexing question has still not 

been generated.  This does little to assist classification organisations when trying to weigh up the effects 

on player’s that are so often tasked to committing stark acts of violence when playing a videogame.   

 

What is required is a more detailed understanding, a deeper theoretical sense of the experience of 

playing a video game as this is likely to explain how players interpret and respond to game content.  

The theoretical shortfall to the existing current research as a situation is not necessarily a deliberate 

systemic omission but seems more likely an oversight, or a missed opportunity when attempting to 

interpret how players absorb and respond to game content.  This shortcoming of an understanding of 
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the play experience is not surprising given the complex layered nature of play, of describing realities 

which are often abstract or attempting to interpret what the player will themselves, interpret. This is the 

critical background and as such warrants a very specific form of scientific inquiry.  
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1.2 Research aims  

The aim of this research contribution is to further our understanding of how game content is interpreted 

by players and assess if certain aspects of the play experience are more likely to propagate aggression 

within players.   To acquire this knowledge three empirical studies were run in which players were 

observed in various game-play settings at the university.  These are set out in detail as follows: 

 

Study 1 - Flow Validation  

The aim of the first study, was in effect ground work for the two experiments that would follow.  This 

study was a construct validation exercise, by which, flow (Csikszentmihalyi, 1990) was assessed for 

reliability and validity for use in a video game setting for the first time.  Very little, and limited research 

had been carried out on flow at the time of running the study, especially in relation to measuring flow 

across all of the nine classic dimensions.   

 

Study 2 – Assessing Censor’s Concerns 

The aim of the second study was to explore a range of censor’s concerns with regard to playing video 

games. With flow being validated, the second study could now include flow.  The aims of the study 

were derived from the various classification bodies/censor’s concerns which formed for the most part 

highly original questions that had not been previously specifically tested empirically. They included 

assessments of aggression as a result of watching versus playing states, whether a video game that was 

banned as deemed to be harmful to adults elicited aggression in adult players, and if there was a 

relationship between flow and aggression. 

 

 

Study 3 Flow and Presence aggression study  

 

Building upon the findings of a negative relationship between flow and aggression that was revealed 

in Study 2, the final aim was to assess if flow and presence showed predictive qualities towards player 

aggression.  Having designed a new game and defined that the two game conditions in the study 

yielded a social dissimilarity, being anti-social and pro-social, an experiment sought to determine if 

presence had predictive qualities with aggression, whilst flow was expected to have a mitigating 

effect on the aggression yield.  

 

By drawing upon these incubatory facets that are relative to the play experience, this would further our 

understanding of how playing a game affects players and thereby to some extent be predicted.  This is 

the purpose of the design in the final experiment and will be assessed accordingly in a structural 

equation model.   
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1.3 Keyword Definitions  

 

Flow 

 

Flow, the optimal psychological state (Csikszentmihalyi, 1990) is sometimes described as ‘being in 

the zone’ (Chen, 2007).  In a flow state individuals feel that the task in hand is; a challenge balanced 

with their skills, the action of the task and awareness merge as one almost, akin to going on auto-pilot,  

clear goals with unambiguous feedback are apparent at all times, high concentration levels and a sense 

of control, a loss of self-consciousness so other worldly worries drift away, the transformation of time 

occurs which can appear to speedup or slow down and finally it is an auto-telic experience; a task that 

is intrinsically motivating.  For the most part these are all dimensions that are regarded as being 

central to the activity and experience of playing a video game (Sherry, 2004). 

 

 

Presence 

 

Presence has been described as the illusion of non-mediation (Lombard and Ditton, 1997).  The 

person concerned will feel as if they are ‘there’, transported, carried away, feeling enveloped in the 

experience.  It can also be understood through several dimensions; Physical-Presence means that 

objects felt solid or as if they could be touched.  Social-Presence would refer to the situation and 

entities (such a people) felt real, so were socially convincing.  Self-Presence means one felt as if they 

were the person in the game doing things and for Spatial-Presence, one would feel as if they were in 

the screen environment, transported away from where they sat (Park et al, 2010). 

 

 

 

1.4 Contribution to knowledge 

This thesis provides several contributory threads.  Firstly the reasoned justification that will be set out 

for the analysis of the constructs of flow and presence together as separate discrete constructs.  These 

are essentially two clear indicators for interpreting and untangling the complex issue of determining the 

strongest causal mechanisms of aggression in players from a game experience. 

 

Secondly, to lay out the ground work, a basis, for an empirically justified model of flow and presence 

that will be theoretically proposed, on the basis of a holistic picture that emerges from the structural 

question model results.  It is important to emphasise that this is exploratory, hence the title of the theses. 

The flow and presence aggression study, as this is restricted by the limitation of how Structural Equation 

Models can handle 2nd and 3rd Higher Order Constructs, of which flow is one.  Model fit is not possible, 
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however powers of prediction can and do take centre stage, which in essence is the most important 

factor of this research contribution.        

 

Thirdly, some of the hypotheses tested in Study 2 ‘Censor’s concerns’ addresses those concerns by 

looking at some particular aspects, e.g. the playing vs watching comparison, pertinent to some 

organisation’s screening methods (ESRB). Also an evaluation of one game that was deemed to be 

harmful to adults, through an assessment of attitudinal shifts in players.  

 

A fourth offering emerges from the experimental design of the third study which is has been created 

using a game that has been built to specifically controls for all in game factors, thereby offering what I 

believe is as ‘sanitised’ a setting as is possible using empirical methods, as only the social aspects of 

the game differ.  To my knowledge no other study has been so careful to control for the many confounds 

that can present themselves when playing a videogame in this type of research, and to have used a best-

selling game that is already familiar to so many, increases the generalisability argument.    
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1.5 Structure of the Thesis 

The Literature Review (Chapter 2) sets out a real world problem and a rationale that explains the 

necessity for this research and gives a brief outline of the current research conducted on video games 

with aggression related outcomes.  A report of the various explanatory routes to aggression are detailed 

and introduces the limitations of research, which in essence thereby forms the justification for this 

Thesis’ consideration.  Additionally a review of the various experiential aspect of games in research are 

reported conveying what is understood about the interactive experience and the limitations of current 

understanding within the domain. 

 

The Design Research Methodology (Chapter 3) discusses briefly the issue of the decision for the 

selection of the constructs used in the empirical studies, against a foreseen current research vacuum.  

This outlines a proposed methodology with a new empirical rigour that is deemed suitable to acceptably 

deal with these respective limitations.          

 

The flow validation study in Chapter 4 describes the working function of the flow state and is assessed 

in a small empirical study with hypothesised low and high conditions.  The results and conclusion show 

that flow can be reasonably predicted based upon game features. 

 

In Chapter 5 the constructs of flow and presence are described and assessed with regard to questions 

and concerns that have been raised around aspects of the interactive experience of playing video games.  

The results are supported in part but do appear to have been cofounded by an imbalance between the 

games on elements other than the independent variable of violence.  The correlation analysis for the 

high flow game suggests that there is a relationship between flow and lessened feelings of aggression, 

though this requires a more carefully designed and controlled experiment culminating in a desirable 

ceteris paribus setup. 

 

In Chapter 6 a more carefully controlled study is run with a heavily modified game which serves to 

address and overcome the limitations of the study reported in Chapter 5 and is hypothesised to assess 

the constructs of flow and presence with aggression, and in doing so lays out a concept of the salience 

of the play experience measured.  

 

In Chapter 7 a discussion, conclusion and recommendations for further research and interpretation of 

game content are presented. Further recommendations, limitations and opportunities for improvement 

for this branch of inquiry are suggested. 
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CHAPTER 2 Violence, Video Games and Psychological Constructs –   A Literature Review  

 

2.1 The Age Classification of Games.  

To this very day, concerns still arise with regard to the violence depicted in video games. with countries 

including; Australia (Katana Zero, 2019, Song of Memories, 2018), Germany (Carmageddon 

Reincarnation, 2015,) and South Korea (Danganronpa V3, 2017) amongst others,  all banning video 

games due to concerns of how these games might influence player’s social behaviour.  

 

Analyses of video game classification reports (BBFC, 2008; OFLC NZ 2005; OFLC AU 2005) sourced 

from governmental organisations that include the Office of Film and Literature Classification Australia 

(OFLC AU), the Office of Film and Literature Classification New Zealand (OFLC NZ) and the British 

Board of Film Classification for the United Kingdom (BBFC) suggests that antisocial tendencies 

emerge from play experiences on account of the level of interaction made towards game content.  This 

factor, is widely conceived to affect the player more than the users of other more passive forms of media 

such as film as they are usually actively involved in enacting violent behaviour onscreen.   

 

Whilst these organisations cite numerous concerns over the interactive nature of video games, the non-

governmental, industry funded, Electronic Software Review Board (ESRB), responsible for 

classification throughout the United States, chooses to screen games for classification using non-playing 

assessors that watch video footage and receive a detailed disclosure from the game developer to make 

their decisions.  They then play test after the game has been released (ESRB, 2020), perhaps as a more 

expedient process for a release date, albeit one that is ‘back to front’ when compared to other 

classification organisations.  Playing a videogame, as opposed to watching, places a different set of 

demands upon the observer and would appear to represent a markedly different experience that does 

not appear to be qualified or ratified in any way to operate as sufficiently adequate, thus this could affect 

the interpretation of game content and decisions made during classification.    

 

In regions where games have been classified using a play approach at screening, (e.g. Australia, New 

Zealand and the United Kingdom), it is not uncommon for games to be refused classification unlike 

under the ESRB’s jurisdiction, in the United States where cases of game censorship seldom arise. 

 

The OFLCNZ state that as players are made to tolerate or even enjoy the violence inflicted in a game, 

they are required to make an anti-social attitudinal shift, where upon such an acquiesce it is regarded 

that they would then be likely to submit to abnormal behaviours thereafter.   
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This suggests that the very act complicity made by the player is in itself harmful even prior to becoming 

so fully immersed in a mediation process with the game that might adjust their normative social beliefs 

(OFLC NZ 2005).   

 

However, other classifiers have reported that games place intense demands upon player’s concentration 

and fierce determination, which are not the same as deep emotional involvement (BBFC, 2008).  The 

player’s will to win often seems to set a precedent and thereby serves as a function that may go beyond 

a comprehension of the social cues in game content.  This could in turn serve to distance the player 

from the sense of social resonance towards game schema as they’re so focused upon completing the 

goals and objectives so as to perform well and progress in the game.   

 

This state of intense concentration and activity seems very similar to flow, a highly focused, enjoyable 

state characterised by a loss of self-consciousness and the sense of being at one with the task in hand.  

The removal of worries as one experiences a loss of self-consciousness and existing in an enjoyable 

state would go some way to untether one from one’s own day to day concerns.  

 

Further concurrent observations appear to point to flow again as substantiated through the various 

characteristics of play described by players in research commissioned by the BBFC (BBFC, 2006) that 

sought to understand why players enjoy and play games.  This study reports that players found playing 

to be a rewarding, absorbing way to pass time and that they would often play for periods longer than 

intended.  The concentration required to play was found to distract players from everyday life, providing 

escapism through which they would become less aware of their usual preoccupations (BBFC, 2006).     

 

Players also reported feeling a lack of emotion whilst playing as they were drawn into an experience 

that frequently demands intense concentration and a challenge and a level of determination in order to 

progress or win.  Furthermore, this game-play agenda acted as a constant reminder to the player that it 

is ‘only a game’, and contrasted with the emotional involvement that are commonly associated with 

watching films.  Players also reported that they were attracted to games for the pleasure derived from 

progression through problem solving rather than from engaging with the narrative developments of 

games.   

 

These characteristics seem likely to affect the extrapolated social meaning of the game content, features 

that have until now, never been even considered or explored, despite a very large body of empirical 

research stretching decades that has been concerned with negative outcomes of video game violence. 

The way in which players regard the social aspects of game content appears to be highly dependent 

upon their awareness and capacity to interpret what they are doing.   
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This awareness that the player has of their in game behaviour toward violence may seem trivial to them 

but it is whether there is a reaction to the social gravitas whilst in situ that is critical, or if this is just 

trumped by the demands of the activity that playing a videogame demands.   

 

The player's awareness of the situation is key, thereby we will explore the experience of the game 

experience which serves to delineate the phenomena under investigation through the psychological 

constructs of presence and flow, as these are conceptually relevant to how it was assumed to affect how 

players appraise game content and form a disposition to negative attitudes (BBFC, 2007; OFLC NZ 

2005; OFLC AU 2005). 
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2.2 Violent Video Game Research 

As video games and their graphical depictions of violence have continued to evolve in realism, a 

considerable body of empirical based research has amassed over the last three decades that has sought 

to understand the mechanisms by which games are thought to negatively affect players (Markey & 

Scherer, 2009). 

 

Literature concerning media violence in film and television typically focuses upon the portrayal and 

context of violence.  However, it has been argued that several attributes of violent video games possess 

the theoretical means to be more effecting than film and television violence (Gentile & Anderson, 2003).   

 

The mechanisms by which games have been thought to be more effecting include; identification with 

the aggressor, (most pertinent to the first person genre), the rehearsal of entire behavioural sequences, 

(e.g. the decision making, planning and act of killing), the active participation which increases learning, 

the normally higher proportion of continuous and repeated acts of violence and rewards systems that 

are typically built into games (Gentile & Anderson, 2003).    

 

Taking correlational and empirical methods, some researchers have found that individual’s 

differences, such as a person’s trait aggression, together with the violent stimuli present within some 

games, does appear to prime aggressive thoughts, arousal and feelings.   

 

This is explained by portrayals of violence prompting aggression related schemas that are stored in an 

individual’s memory, which in turn influences the appraisal and decision-making that can lead to 

antisocial behaviours (Bushman & Anderson, 2002).   

 

These are all elementary pathways that culminate in aggressive type behaviours, that have been 

explained as arising from violence in some videogames, (Anderson & Dill, 2000; Bushman & 

Anderson, 2002.  This process is visually depicted in the General Aggression Model single episode 
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.  

Fig. 1 General Aggression Model; Single Episode (short term effects) 

 

Anderson & Dill, (2000) reported that ‘video games provide a complete learning environment for 

aggression, with simultaneous exposure to modelling, reinforcement, and rehearsal of behaviours. 

This combination of learning strategies has been shown to be more powerful than any of these 

methods used’ within a videogame experience, modelling would explained as the process of 

mimicking through a process of enacting an aggressive type behaviour.  Reinforcement, or rather 

positive reinforcement, occurs when videogames reward players for enacting behaviour by way of in 

game rewards such as points, money or prized items.  Furthermore any game or narrative progression 

resulting from player’s aggressive actions could be considered as a reward in itself.  

 

Finally, the opportunity to rehearse allows for the sequencing of aggressive behaviour enabled 

through a step by step run, which could involve planning, anticipation, a violent enactment and 

subsequent outcome, albeit often a bloody violent conclusion.       

 

Bushman and Anderson (2002) suggested that repeated exposure to violent video games is linked to 

aggression and violence.  This is explained through a more complex version of the General 

Aggression Model as shown below, which alleges to typify learned behaviour from a frequent video 

game player. 
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Fig. 2 General Aggression Model; Repeated Episodes (long term effects) 

 

Note that more situational variables are included but are not concerned with an explanatory details of 

the in game experience.    

 

As players react with ‘aggressive responses’ whilst playing, this creates knowledge structures that can 

then thereafter cue behavioural responses during and after the game experience.  The game experience 

leaves an impression, a residual whereby “well-learned scripts come to mind relatively easily and 

quickly and can be emitted fairly automatically” (Anderson & Dill, 2000, p. 774).  

 

This is similar to the cognitive neo-association model, offered by Berkowitz’s (1990) wherein 

aggressive thoughts or attitudes that are found during video-game play will automatically prime other 

thoughts or attitudes that are semantically linked.  This is depicted in the illustration of the model 

below.  
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Fig.3 Simplified Neo-association network Anderson, 2007 P 43) 

 

 

Of course, not all video games contain violent content and Buckley and Anderson (2006) recognised 

that there is likely to be affecting process in non-violent games which too are an activity involving a 

similar appraisal process.  They altered the GAM into the General Learning Model (GLM) which 

states that the effects of media will depend on the actual content of the experience.  Therefore a game 

that contains pro-social behavioural content, such as helping in game characters without the use of 

aggressive behaviour should prompt helping behaviour (Buckley and Anderson, 2006).  This would 

be consistent as when playing a violent game prompts negative antisocial tendencies in players.  

Ultimately the type of social content should elicit a likewise social behavioural response.    As for an 

assessment of the most influencing situational aspects of playing a video game only a handful of 

studies have begun to identify the most important elements experienced by the player.   

 

Within most video game research the independent variable ‘situation’ is experimentally manipulated 

by allocating participants into controlled groups, consisting of a violent or non-violent game play 

experience.  However, this seemingly simple controlled affect design has not always produced 

accepted aggression related responses in participants as hypothesised.  Furthermore, much of the 

research has been criticised for methodological flaws such as questionable selection criteria for 

inclusion in meta-analyses and debates over meaningful effect sizes in the domain of media violence 

whereby results may be statistically significant but are argued to be so small that they should be 

dismissed as causing aggressive behaviour. (See Ferguson & Kilburn, 2010; Bushman, Rothstein & 

Anderson, 2010).  
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2.3 Game based player experiences  

2.3.1 Introduction 

 

This section sets out the commonly cited constructs that all form part of the ongoing discussion in the 

literature regarding players’ experiences whilst playing videogames.   Most of the discussed constructs 

are conceptualisations that can be traced back to the early forays into Virtual Reality whereby 

researchers sought to understand and propose what happens in the user experience and the required 

conditions under which said outcomes would occur in virtual environments.   

 

Whilst some research has begun to assess if such mechanisms are affecting, they do not address all of 

the concerns reported by game classifiers (Section 2.2).  Whilst there were some general concerns 

levelled at the nature of play experiences, and some studies have begun to look at how the construct of 

presence (the sense of non-mediation or ‘being there’) might function (Section 2.3.5, 2.3.6, 2.3.7, 2.3.8, 

& 2.3.9) with player aggression (Nowak, et al, 2006) it represents only the beginning of research which 

needs to examine the many concerns that classifiers make around the process of player mediation.  

Beyond the general presumptions and concerns of the likely effect of suspension of disbelief commonly 

made by players through the construct of presence, it is the essential function and purpose of play that 

is regarded by classifiers to sometimes be more, or sometimes less, affecting. 

 

It has been described as exceedingly hard to adequately describe and measure gaming experiences 

(IJsselsteijn, et al., 2007) seeing as they are many different experiences that are often subjective to the 

individual player along with their respective competencies.  Finding suitable definitions to explain 

game-play experiences (Section 2.3.2, 2.3.3, 2.3.4, 2.3.5, 2.3.6, 2.3.7, 2.3.8, 2.3.9 & 2.4.10), 

especially as those experiences stem from such a broad and numerous variety of games, each with 

their own gamut of unique features, presents somewhat of a puzzle, fraught with complexities to 

elucidate.   

 

 

Furthermore, the lack of an experiential taxonomy, when describing game experiences is unhelpful to 

players, developers and other professionals alike in their pursuit of discussions that attempt to grapple 

with the intricacies of play experiences (IJsselsteijn, et al., 2007). There have been a considerable 

number of terms used (e.g. engagement, involvement, immersion, presence & flow) when attempting 

to describe and explain play experiences mediated within virtual environments. (IJsselsteijn, et al., 

2007) and (Boyle et al., 2012) argued that “definitional agreement regarding how to label subjective 

experience during video game-playing has not yet been achieved’’ and so drew together a far ranging, 

an all-inclusive definition of that experience that included immersion (Section 2.3.2), involvement 

(Section 2.3.3.), absorption (Section 2.3.3), presence (Section 2.3.5) and flow (Section 2.3.10).  
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When attempting to create an all-inclusive definition of engagement, the questions asked have been, 

most puzzlingly, allocated under the ‘wrong’ constructs.  For example, Brockmyer et al., (2009) 

Game Experience Questionnaire, summarised as providing ‘psychometrically strong measure of levels 

of engagement specifically elicited while playing video games’, places its questions under constructs 

that are incongruent to existing accepted notions, of the here said constructs: 

 

 

Fig. 4 Brockmyer et al (2009)  

These elements of gameplay experiences demand more careful consideration than they have been 

given here.  In fact most of the questions under the constructs of absorption, flow and presence appear 

to be muddled up with each other and so are wrongly allocated to their parent constructs.  The one 

(and only) question for immersion   ‘I really get into the game’ seems to be the only theoretically 

sound construct to be covered, and even so it needs more questions to strengthen its case for statistical 

validity. In order to clearly distinguish the characteristics of play, the constructs normally discussed 

need to be distinguishable from one other and it is necessary to decipher their roles and functions in 

order to build a more insightful understanding of the experience and activity of playing a videogame.  
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2.3.2 Immersion  

 

Witmer and Singer (1998) defined immersion as a psychological state characterized by perceiving 

oneself to be enveloped in an interactive environment that provides a continuous stream of stimuli and 

experiences.  Forming part of presence in virtual reality (VR) whereby their definition was being 

inside a world, that physically surrounds the user with a head set, it is also, hardware aside, also 

relevant to many video games that afford immersive experiences whereby the player is drawn into the 

game world, even when mediated via a screen. Technologically speaking videogames today are often 

so vivid that it affords the ability to isolate the player from their situational surrounding stimuli, their 

real world setting.  The individual’s feeling of being enveloped and interacting within the 

environment takes centre stage when discussing immersion, (Witmer & Singer, 1998).  Immersion has 

also been said to relate to the technological capability of the medium to generate realistic experiences 

that can remove people from their physical reality (Slater and Wilbur, 1997).   

 

Videogame environments whether first or third person, are often quasi-realistic and inviting rendered 

worlds, presenting virtual spaces that players can enter, interact and move within whilst operating within 

the guise of play.  These environments can create a sense of Immersion, which at times often insulate 

the player from their actual physical environment (Tamborini & Skalski, 2006). 

 

In an attempt to further an understanding of immersion, Brown and Cairns (2004) conducted a 

qualitative study using grounded theory in which they interviewed video seven gamers and asked 

them to talk about their experiences whilst playing computer games.  From this inquiry, three levels of 

immersion emerged. The first level of immersion to be defined was engagement. To enter this level 

the player needed to overcome the barrier of game preference.  To do so the gamer needed to invest 

time, effort and attention in learning how to play the game adeptly, through mastering the controls 

(Brown and Cairns, 2004). 

 

From the first level of “engagement” it was reported that the player may go on to be further involved 

with the game and enter the second level of which they called “engrossment”, brought about when 

overcoming the barrier of game construction whereby game features are needed to combine with the 

player’s emotions which were directly affected by the game and the controls would to all intents and 

purposes become ‘‘invisible’’. (Brown and Cairns, 2004).  At this point the player is now less aware 

of their surroundings and less self-aware than before.  

 

Thereafter, from engrossment the player would become so involved (Section 2.3.3) ‘with the game, 

by overcoming the barriers of empathy and atmosphere, and enter the highest level of immersion, 

dubbed ‘‘total immersion’’. In total immersion gamers described a sense of presence (Section 2.3.5), 

being cut off from reality to such an extent that the game was all that mattered.  At this point it was 
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said that ‘you stop thinking about the fact that you’re playing a computer game and you’re just 

[IMMERSED] in a computer (Brown and Cairns, 2004).   

 

It is clear that these ‘immersive’ qualities are dependent upon what unfolds in situ between the player 

and the game, and it showcases how convoluted and challenging arriving at a distinction of what 

immersion can be is, seeing as so many of the properties of the experience share qualities that are 

reminiscent of the dimensions normally considered to be associated with the flow state (Section 

2.3.10). 

 

Total immersion required the highest level of attention and was a rare and rather fleeting experience 

when gaming, whereas engagement and engrossment were more likely to occur.  These broad findings 

indicate that immersion can be recalled as being immersed in the task and does not necessarily mean 

solely as being immersed in the game world/environment.   

 

As Jennet et al., (2008) pointed out, presence is not necessary for immersion as many games and 

puzzles which do not involve a strong sense of presence are nevertheless highly engaging. Indeed the 

early definitions had immersion as needed for presence, not the other way around (Witmer and Singer 

1998). 

 

In summary the descriptions offered by Brown and Cairns for the levels of engrossment and total 

immersion clearly shared description of some of the dimensions of flow being a focused attention, the 

diminished sense of self and the loss of a track of time (Weibel, et al, 2007). 

 

It seems that the primary outcome of play is an activity in which the player is focused upon a task 

completion agenda, and as such it is the demands of play which arguably take command of the most 

focus, yet in other research, immersion can mean something altogether different, something which 

gravitates towards the game’s environmental aesthetics.  

 

Some researchers use the terms “immersion” and “presence” (Section 2.3.5) interchangeably  

(Oh, et al., 2018). However, explication of these two concepts, allows for a clearer understanding of 

the difference between the technological qualities and psychological experiences afforded by 

mediated communication (Oh, et al., 2018). Immersion originally related to the technological 

capability of the medium to generate realistic experiences that can remove people from their physical 

reality (Slater and Wilbur, 1997).  When defined in this way, immersion can be objectively measured 

by the technological affordances of a medium (Oh, et al.2018). 
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When media, (in this case, games) are more immersive they can deliver “an inclusive, extensive, 

surrounding and a vivid illusion of reality to the senses of a human participant” (Slater and Wilbur, 

1997, p. 604).   Within games, aspects that might set the immersion bar could include the quality of 

the game graphics, the quality of animation, logical sequencing; behavioural and task based and 

realistic sound feedback amongst many other aspects of the game.  In sum it is the technical 

parameters that are related to the level of immersion, (Slater, 1999).  

 

If these attributes culminate sufficiently to lead to the subjective experience of actually feeling they’re 

being in the mediated virtual environment, then this experience will make the player feel present 

there, hence there is the feeling of presence (Section 2.3.5). 

 

The source of presence is the amalgamation, of the collective capture of adequate levels of the technical 

quantifications of immersion, whereas flow operates differently (Section 2.3.10) and critically doesn’t 

require such immersive technological presentation for it to occur.  However, when defining presence 

Witmer and Singer (1998) also defined this in conjunction with another sense; involvement. 
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2.3.3 Involvement 

 

Another early theoretical concept, and a term that emerged from the discussion of user experiences, is 

involvement.  Witmer and Singer (1998) maintained that a medium's ability to focus user attention on a 

meaningful stimulus of the environment’s form and content leads to involvement, whereby the user is 

in a state of internal mental vigilance characterised as being cognitively engrossed (Tamborini & 

Skaliski, 2006).   This was defined to be counterpoint to immersion (Section 2.3.1) which was focussed 

towards how the technology affords the ability to isolate the user from their situational surrounding 

stimuli (Witmer & Singer, 1998).  

 

The cause for justifying a theoretical conceptualisation of involvement is furthered by Witmer and 

Singer arguing that involvement can occur in almost any type of environment, this is an important 

distinction as it conveys that a state of involvement is not necessarily contingent of the quality or 

believability of the immersive world, and that a threshold of involvement can be experienced by 

individuals even when the immersive quality of the technology is poor (Tamborini & Skaliski, 2006). 

 

Even going beyond technological parameters, in other mediums, in everyday life, one can experience 

being involved in something but that does not mean that one believes that one is present in it (for 

example, whilst reading a book or watching a movie; Slater, 2003).   

 

If we regard a gameplay setting, for example, rotating and placing tetrad shapes whilst playing Tetris 

may be considered trivial, lacking in terms of any social context, it does however still demand 

meaningful attention from the player, and with it brings the implication that the player will be 

‘involved’ in the activity.  This is by no means menial, if we are interested in a considered and fully 

measured examination of the consequences of the playing state, it relays if the player is personally 

invested in the task and thus partakes in the given gameplay experience.   Involvement shares parallels 

with the flow state (Section 2.3.10) as within the given experience there is attention directed towards 

meaningful content (concentration & clear goals), and that the content can be meaningful beyond how 

immersive the system is.   For involvement, players follow a gameplay mandate, thus this is what 

creates content that is meaningful to the player in accordance to the task at hand and not just towards 

any inherent social symbolisms.     
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2.3.4 Psychological Absorption / Engagement 

 

The experience of playing videogames is often described as being very engaging, though whilst the 

term engagement has been used, as a term it is not well understood (Boyle et al., 2012).  

 

In the development of a game engagement questionnaire, Brockmyer et al (2009) cited a term posited 

when describing total engagement is psychological absorption (Irwin, 1999).  When total engagement 

manifests from the given experience, the person enters an altered state of consciousness, which sees a 

separation of thoughts, feelings, and experiences and affect is less accessible to consciousness 

(Glicksohn & Avnon, 1997).  This manifestation is in contrast to immersion and presence, and more 

closely related to flow (Brockmyer et al, 2009), which has been shown to be a positively affecting 

state that players often experience (Section 2.3.10).  However, it should be noted that in discussing 

immersion that Brown and Cairns (as covered in section 2.3.2) argued that engagement underpinned 

engrossment and that underpinned total immersion.  This definition of engagement therefore seems 

contradictory. 

 

To enable one to distinguish between psychological absorption and a flow state Brockmyer et al 

(2009) contends that there are two ways.   Firstly, as flow is a positive enjoyable state, one could 

question whether the player has entered into a flow state if they exhibited negative traits such as 

anxiety, hostile expectations etc.  This seems to be a compelling argument, but raises the question that 

if one was to ask a person to complete a flow state scale questionnaire (a statistically standardised 

measurement instrument) and they exhibited some anxiety but scored a reasonably high flow score, 

should this really disqualify any supposed flow yield?  They may have even answered that they 

enjoyed the experience in the Flow State Scale despite there being a record of anxiety.  Any such 

negative indicators are affectively antithetical to the flow state. (Brockmyer et al, 2009).   This is a 

difficult question to answer as it would seem to rely on an arbitrary cut-off on the flow measurement 

in order to designate the status as flow or psychological absorption. 

 

Then secondly they contend there is a matter of different motivation.  Flow being considered as an 

autotelic experience (Section 2.3.10), an intrinsically rewarding one, done for its own sake, with the 

participant not being driven by any external rewards. However, players compete with the game, with 

each other in some circumstances, and thus competition means it is not done for intrinsic but an 

extrinsic reason.   The play experience, central to the working game will still consist of the same 

controls, stimuli and feedback, therefore only the knowing of the opponent might make a difference if 

any, as oppose to playing against a computer non-player character.  However, competition does not 

take away the player’s ability to enter a flow state, just because there is some external motivator, the 

player competes in this leisurely pursuit still for the enjoyment of the pursuit as well as to win.  If it 

was an e-sports platform perhaps the flow state might be more questionable, given the high pressure 
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stakes often where prize money can be won, but human player versus human player game playing 

surely doesn’t mean that players cannot enter flow because they are pitted against a human adversary.  

Indeed, Jackson & Csikszentmihalyi’s development of the Flow State Questionnaire (1996) for the 

use of measuring flow in sports performance, reflects that Csikszentmihalyi, the originator of the 

concept, certainly felt that even in a competitive setting, flow was perfectly operational, and this was 

warranted with the validation of the Flow State Questionnaire. 

 

People play games for the experience of the interactive journey, the thrill of performing as well as the 

actual destination of winning, even if this represents a small proportion of the time invested whilst 

playing.  Of course there is generally the constant goal to succeed from the outset, very few games are 

devoid of or are ambivalent of any gameplay agenda, but it is the active pursuit whilst playing that 

creates a situation that can enable flow.  If in doubt as to the how to allot an inference of meaning, as 

to whether it is flow or psychological absorption, between either they can still be captured and 

assessed through a quantitative lens, and meaning or aspect can be still be explored as an incorporated 

inferred factor, which both essentially are cognitively activity intense, so presides over the player and 

not the environment, unlike presence.    
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2.3.5 Presence 

 

“Telepresence” as it was referred to, was a term first used by Marvin Minsky in 1980 as he postulated 

that human operators could feel a sense of “being there” physically transported to a remote space 

through tele-operating systems.  He predicted that telepresence could potentially enable safer and cost 

efficient operation processes across a various enterprises, (some even dangerous such as, mining, 

nuclear-power generation, etc.), and more benevolent causes such as the creation of new medical and 

surgical techniques.  (Lee, et al, 2004). 

 

Another potential benefit of using telepresence that was recognised was the reduction of 

transportation costs, due to the opportunity to be able to adopt home working, (Lee, et al, 2004) 

something that the world has seen much more of now due to the pandemic, and because that fast 

internet is enjoyed by most of the populous, together with the requisite technology already being in 

most homes today.   

 

Virtual Reality heralded, the sense of physical transportation from the physical environment to a 

virtual one (virtual telepresence).  This was often seen as being supported through the sense of 

immersion (Section 2.3.2) which gave the user or player a diminished awareness of their immediate 

physical surroundings (Lee, 2004).   

 

Since then, the term telepresence has been shortened to “presence”, yet still refers to a sensation of 

transportation to another location created by a given technology.  Though traditionally stemming from 

discussions on experienced phenomena within Virtual Environments through the mediation of Virtual 

Reality, presence is also reported and widely regarded relevant in other immersive media, such as 

videogames (Grassini & Laumann, 2020; Wirth et al., 2003; Tamborini & Skalski, et al., 2004).   

 

With the rapid advances in technology; which has seen amongst many, the manifestation of high 

definition video game graphics etc. has allowed presentation and interaction within videogames to 

enable feelings of presence to be evidently more pervasive now than ever before.  Ivory and 

Kalyanaraman, (2007) found a significant main effect for technological advancement, indicating that 

technologically in more advanced games, i.e. immersion, does lead to higher levels of presence 

 

Defining exactly what presence is and how related concepts can be differentiated from it has posed 

challenging for researchers.  The constructs of immersion, involvement, and emotion are difficult to 

disentangle from presence itself (Slater, 2003).  Presence has been comprehended in different ways 

(Slater and Wilbur, 1997; Witmer and Singer, 1998; Slater, 1999; McMahan, 2003) and, a number of 

terminologies, such as telepresence, mediated presence and virtual presence have been used when 
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referring to the same construct (Lee, 2004).  It is even common for presence and immersion to be used 

as synonymously (Jennett et al., 2008). 

 

Presence actually serves an instrumental purpose, as Cummings and Bailenson (2016) noted, a 

heightened sense of presence enhances the user’s capacity for interaction within a simulation.  This in 

turn, is said to influence the selection, usage and enjoyment of videogames for players though to 

some, perhaps concerning, this can lead to social and psychological consequences for players that 

partake, often in the activity for extensive amounts of time (Tamborini & Skalski, 2006).    

 

Despite a fairly general agreement behind the existence of the concept of presence, many researcher’s 

voice diverging theories, probably in no small part in their search to understand and examine if the 

construct possesses utility within their respective domain, whereby differing implications are 

considered.  Where Lessiter et al (2000) would describe presence in terms of media attributes, other 

researchers such as Biocca & Delaney (1995) would argue that presence is a psychological 

connection to distal experiences (McCreery, 2013). 

 

This move from the technological definition to the psychological definition highlights how the 

description of presence has been discussed, debated and defined and redefined in many different, yet 

often subtle ways.  It was with the early works of Biocca (1997) that saw the first attempts to consider 

some of the characteristics of presence by examining the relationship between mind and embodiment 

in a virtual medium, the sense of physical presence in a virtual environment and the physical and 

social aspects of presence (Grassini, 2020). 

 

 

The study of presence is thus a complicated matter owing to the complex subjectivity of the construct 

together with the various inducing factors which its manifestation is dependent upon.  The adoption of 

various conceptualisations has made the evaluation of presence, in the numerous different research 

settings, challenging to examine and evaluate. Presence has been measured by using numerous 

questionnaires, differing physiological instruments, inferences of behaviour and interviews (Grassini, 

2020).  Furthermore, the likely inducement of presence is also dependent upon the player’s own 

personal traits and capabilities, meaning some individuals will experience presence more easily and/or 

often than some of their peers (Oh et al., 2018). 

 

However, there has been progress made through efforts taken to decipher more explicitly the various 

experiences that occur within a state of presence.  Lee (2004) defines presence as ‘‘a psychological 

state in which the virtuality of the experience is unnoticed’’ (p.32) thereby, presence can be 
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understood in terms of a user’s awareness of separation between the physical and virtual environment.  

This situates presence not as an attribute of the media (game) but as a player centric phenomenon.   

 

Lee et al. (2005), hence provided an inclusive, comprehensive conceptualization for presence, 

particularly suited when relating to virtual environments, with the proposal of four presence types; 

spatial-presence (Section 2.3.6), social-presence (Section 2.3.7), self-presence (Section 2.3.8)  and 

physical-presence (Section 2.3.9).  Through this approach it has enabled a more concise defining 

process, which when separated into the respective aspects of presence, allows for a better 

understanding and the ability to assess the function of the respective presence types, as follows. 
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2.3.6 Spatial Presence 

 

Spatial presence, has been identified as a critical determinant of an electronic game's affection on 

users (Tamborini & Skalski, 2006).  Spatial presence can be defined as “the extent to which one feels 

present in the mediated environment, rather than in the immediate physical environment” (Steuer, 

1992), and relates strongly to how vividly the user experiences the environmental and spatial 

properties of the mediated environment.  If the perception is strong, people should no longer be aware 

that their experiences are being mediated through technology (Lombard and Ditton, 1997).  

 

The sensation of “being there”, occupying a space in a virtual environment, is a critical concept 

commonly cited when discussing technologies in mediated environments (Cummings and Bailenson, 

2016).  Users in virtual environments that experience a high sense of presence often report the feeling 

of being in a different place than the position in space occupied by their physical body (Slater et al., 

1994). Video games often consist of these virtual worlds, so for the player a feeling of spatial 

presence would arise from traversing a virtual world whilst also being able to and/or interact with 

objects, and the environment as though they were in an actual world.  The power of perception that 

can take the player there, as they begin to take the virtual stimuli in can be regarded as actual and 

thereby, less virtual.  Indeed, within academic and industrial circles, there is said to be an underlying 

assumption that the main purpose for designing virtual environments (generated by a computer with 

the purpose to simulate a feasible characterised reality) is to promote a sense of presence (Grasini, 

2020). 

 

However, the role of sensory cues through perception that is thought to govern the experiences may be 

overplayed as some have argued that the experience is primarily cognitive. (Wirth et al (2007) argued 

that situational mental models of environments set the required pre-conditions for spatial presence to 

occur in which, although sensory cues can enhance the perception of spatial presence, cognition more 

than cues govern this experience (Tamborini & Skalski, 2006).   

 

This is explained by theorising that people construct models of the environment through spatial cues 

they perceive and their memories formed of the environment.  Experiences of spatial presence will vary 

from high to low due to the person’s individual propensity, which is drawn from their perceptions and 

memories (Ijsselsteijn et al, 2000) and from the characteristics of the media’s form and content 

(Lombard and Ditton, 1997).   However, virtual environments as well as objects and locations, typically 

also contain characters and people. 
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2.3.7 Social Presence  

 

Social presence, the “sense of being with another” (Biocca et al., 2003, p. 456) is reliant upon 

perceiving a co-present being within the virtual environment that has sentient qualities.  This is an 

integral part of a virtual environment that enables the player to mediate with another being.  If no 

social presence was attained then the other being in the virtual environment would be merely 

experienced as an artificial entity and not as a social being (Lee, 2006).   

 

Social presence was first conceptualized by Short et al. (1976) whereby it was defined as the salience 

of the “interactants” and their interpersonal relationship during a mediated conversation (Oh, 2018).  

Short deemed that intimacy and immediacy were the two key components of social presence.  

Intimacy refers to the feeling of connectedness that communicators feel during an interaction, whilst 

immediacy is the psychological distance between the communicators (Oh, 2018).  Both of which can 

be determined by verbal and nonverbal cues such as facial expressions, vocal cues, body gestures, and 

physical appearances (Gunawardena and Zittle, 1997).  Short and colleagues (1976) argued that some 

media were more capable at delivering these cues, while others were not, emphasizing that social 

presence was a “quality of the medium itself” (Short et al., 1976, p. 65). 

 

Whilst their research was centred on Computer Mediated Communication, (CMC) it is an intriguing 

discussion considering where the emergence of interactive media would go on to develop, and thus 

become more pivotal in many respects than when it was first brokered now some forty-five years ago, 

in 1976. 

 

On both counts, referring back to the described key components of intimacy and immediacy, today 

both aspects are central to the experience of playing many videogames.  This can be seen in games 

that depict non-player characters, with which to engage, that have some depth in personality, are 

poised and are even somewhat graceful at times; exemplified with the adoption of motion-capture that 

is generally used in the higher budget titles.  This clearly sets the parameters to have developed and 

digitalise the emotions in the human form that creates the mediation and dynamics both conditions 

required to embed rich social encounters, albeit, social rehearsals as the very least.  Through the use 

of verbal and nonverbal cues such as facial expressions, body gestures, behavioural and physical 

appearances it all arguably culminates to sophisticated social portrayals, perhaps exceedingly more 

than anyone could have envisaged.  However these are all aspects that gravitate towards the aesthetics 

of game experiences but social presence also includes other theoretically argued processed, which 

goes beyond the aesthetic reception process.  

 

Some studies have examined the modality as certain media are deemed likely to be inherently better at 

facilitating social presence than other media types.  For example Daft and Lengel (1986), proposed 
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that certain media have a penchant for reproducing rich social information.  Hence the term ‘media 

richness theory’ with features such as immediate feedback and a number of relevant cues occurring, 

thus enabling certain media as being more suited to certain tasks, that can elicit specific 

communication outcomes. 

 

This medium-centric view of social presence is not always shared by all, for example Walther (1992) 

argued that the individual is able to be adaptive to the respective media so can still achieve their 

communication strategy, so the medium-centric argument is not accepted, but very much depends 

largely upon the individual’s inherent personal differences.    

 

Unsurprisingly virtual environments harbouring virtual characters have been shown to have the 

capacity to influence and evoke social responses with a variety of positive communication outcomes, 

such as persuasion (Fogg and Tseng, 1999) and attraction (Lee et al., 2006a).  If one does operate 

socially then does that not suggest that one may have a sense of the self? 
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2.3.8 Self Presence 

 

Self presence refers to the extent by which the “virtual self is experienced as the actual self” 

(Aymerich-Franch et al., 2012, p. 1).  Also known as a sense of embodiment, and how connected one 

feels to their virtual body, emotions, or identity (Ratan and Hasler, 2009).   Self-presence has been 

suggested to play a critical role in the understanding of electronic game experiences (Tamborini & 

Skalski, 2006). 

 

Some researchers have considered self presence as a part of spatial presence (Ijsselsteijn et al, 2000; 

Wirth et al, 2003). However it has been deemed by others (Tamborini & Skalski, 2006) as distinctively 

different from other presence dimensions and so should be considered within its own right as a 

dimension, whereby a player has awareness of themselves within a game environment (Tamborini & 

Skalski, 2006), this in turn serves to expand the scope and utility of presence when under discussion. 

 

According to Biocca (1997), self presence can be understood and defined in a virtual world by way of 

conceptualising three bodies being present; the actual body, the virtual body and the body schema which 

is the mental notion (model) of one’s self.  It is claimed that when seeing a graphic representation of 

oneself in a virtual environment, this evokes mental models (schema that can be thought of as pre-

existing knowledge structure residing in the memory) of our body as well as our identity (Biocca, 1997).   

 

When an intelligible scenario is presented before the player, these mental models can be subject to 

change, wherein they become malleable when set in a salient experience of embodiment whilst in situ.    

It is this interplay between the sense of embodiment and the mental model that is critical as the virtual 

environment and experience is capable of changing our self-image, of which such exposure 

consequentially can enable a potential media effect.   

 

Game interfaces that enable sensory experience closely mapping player’s body movements should 

cultivate a mental model of being inside the game environment (Biocca, 1997).  The first person point 

of view within a game is an excellent case in point (Tamborini & Skalski, 2006), whereby the view is 

projected through the eyes of the game’s main character, the protagonist, the player’s actual point of 

view within the game environment.  The character does not appear on the screen but instead the 

environment tracks as though the player were travelling within it,  the only visual presentation of the 

character is often just the character’s hands, often holding an object, which is usually a weapon, 

colloquially known as a ‘first-person-shooter’ (Tamborini & Skalski 2006).  Furthermore, recent 

technological developments has seen the wide availability and usage of virtual reality (VR) head 

mounted displays on PC and PS4 systems which can facilitate even more immersive experiences 

(Section 2.3.2), important prerequisites that induce evermore lucid feelings of self-presence.   
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Ultimately, self presence is a psychological state in which the virtual self is experienced as the actual 

self (Lee, 2004). In computer games, feelings of self presence serve as a strong indicator of the player’s 

self-identification or empathy with their game character. By measuring self presence it becomes 

possible to infer to what extent the player feels as if they are the game character that they are role-

playing.  Therefore, self presence as an integral part of the videogame experience, that should be 

measured along with the spatial and social dimensions of presence.  It is through the sense of self, that 

reactions to an environment become authentic, and often convey an experience peppered with tangible 

outcomes that the player can feel as though they are physically connected to. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



38 

 

2.3.9 Physical Presence  

 

Lee defined physical presence as “a psychological state in which virtual (para-authentic or artificial) 

physical objects are experienced as actual physical objects in either sensory or non- sensory ways” (Lee, 

2004, p. 44).  Within the context of videogames, physical presence would have occurred if players 

perceive virtual objects as if they were real.  

 

During game-playing, responses to physical presence occurring might include feelings of wanting to 

avoid objects or involuntary flinching at media stimuli that make the player feel as though they will be 

physically impacted by.   When video game players respond to virtual objects or environments as if 

they were real it is then that they will feel physically present. 

 

Physical presence is closely connected with self presence as feelings of self presence will induce more 

intense feelings of physical presence and vice versa (Park & Lee, 2005).  They are reflected in a 

collective consciousness of form and location, both being commensurate, and strongly suggestive of 

‘being’ in a certain time and space, with physical mediation.  Aspects of games such as realistic graphics 

and sounds, haptic feedback, a first person point of view and ergonomic controls increase the vividness 

and interaction in games, hence making them highly conducive to the various dimensions of a sensation 

of presence.  These would seem to take centre stage when forming the experience of playing video 

games, however the activity of play may render some of this less relevant than they initially appear.   
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2.3.10 Flow 

 

Flow, the ‘optimal psychological state’ (Csikszentmihalyi, 1990) often described as ‘being in the zone’, 

(Chen, 2007) is an intrinsically motivating experience that is regarded as being central to the experience 

of playing a video game (Sherry, 2004). 

 

However, the origins of flow, date back to the 1970’s when Csikszentmihalyi sought to understand how 

pleasure was derived from a person’s engagement within everyday activities (Sherry, 2004).   

 

Only a small body of research exists which has begun to consider the operational functionality or even 

acknowledge both of the constructs of flow and presence (Boyle et al, 2011; Brockmyer et al, 2009; 

IJsselsteijn et al., 2007;Jennet et al, 2009;Michailidis et al., 2018;Nacke & Lindley, 2008;Ortqvist et 

al.,2010;Weibel & Wissmath, 2011). 

 

Flow consists of the following nine dimensions; Challenge-skills balance, action-awareness merging, 

clear goals, unambiguous feedback, concentration on task in hand, sense of control, loss of self-

consciousness, transformation of time and is an autotelic experience.  Whilst a small number of studies 

have acknowledged flow within video games, (Sherry, 2006);Sweetser & Wyeth 2005), those that have 

adopted measurements have used variations of the dimensions associated with Csikszentmihalyi’s 

definition of the construct.   

 

Whilst flow has been examined across a wide array of human activities for its positive outcomes, the 

manifestation of flow in sporting activities, as described by Jackson & Csikszentmihalyi, appears to 

closely resemble the same type of competitive traits inherent of video game play experiences, as Sherry 

suggested, “Some might comment that Csikszentmihalyi seemed to have video games in mind when he 

developed the concept of flow” (Sherry, 2004).   

 

In recent years games researchers have proposed various methods to measure psychological constructs 

such as immersion (Brown & Cairns, 2004), presence (Lombard & Ditton, 1997) and flow (Kivikangas, 

2006) ;(Sweetser & Wyeth, 2005), often the holistic explanations, or definitions, cross over between 

constructs, therefore research that has examined the concept of flow as an aspect of game play 

experiences has not been reliably validated as a standalone construct across all of the dimensions. This 

is significant as constructs such as presence and immersion do not sufficiently encompass all of the 

aspects or dimensions normally associated with playing video games, and as such it would therefore be 

beneficial to future research to validate such concepts in order to further examine the effects of play 

experiences on players.   

  



40 

 

A formalised discussion and explanation of flow in games appears to have first been proposed by Jones, 

(Jones, 1998) in which they set out the factors and explanations for the manifestations within games 

assumed to enable these. (See below)   

 

 

Table 1 Factors of Flow (Jones, 1998) 

As it is evident, certain crossovers emerge between the proposed elements such as the importance of 

environments in points two, five and seven. However, these manifestations described make somewhat 

puzzling deductions that in-game environmental factors are essential to the formation of these flow 

Elements, when such descriptors are normally cited in discussions around presence and immersion.  

This, in turn, leads the reader astray from understanding flow as an active functioning performing state, 

and dilutes an understanding of the underlying mechanisms of which would assist in describing and 

debating play experiences  

 

Other caveats have been levied at this paper (Cowley et al.,2008) however this work does represent an 

initial grounding which doesn’t appear to have been attempted before, so therefore set a framework for 

the development of flow theory in videogames.  

 

Perhaps the closest explication provided is proposed in Sweetser & Wyeth’s GameFlow model, (2005).  

The GameFlow model, used a set of criteria to examine flow as a model for enjoyment in games.  Using 

analyses of expert reviews of two real-time strategy games, this study successfully matched the high 

and low rated games respectively to a high and low flow experience.   
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This study was limited to using a set of measures to predict how players might enjoy a play experience, 

but each of the dimensions used were not internally validated. The GameFlow study used two real-time 

strategy games that operate through a browser type interface, much resembling that of a web browsing 

style interface which overlaid real-time onscreen events.  Games with this type of user interface might 

arguably not facilitate the action-awareness dimension of flow, so readily, given that the interface is 

slightly removed from direct interaction with the onscreen action.   

 

Whilst they argued that their model could be effectively used to review games to assess enjoyment 

levels, The GameFlow model, also included concepts normally associated with presence and 

immersion and furthermore the dimensions used were not internally validated.  Though these were 

included as relevant to describing an enjoyable game, they are not an essential necessity given that 

games can still hold a players attention and focus and be far removed from representing a socially 

adept qualities or convincing environments; Tetris being an good example in point. 

 

The two real-time strategy games used operate through a browser type interface, much resembling 

that of a web browsing style interface which overlaid real-time onscreen events.  Games with this type 

of user interface might arguably not facilitate the action-awareness dimension of flow, so readily, 

given that the interface is slightly removed from direct interaction with the onscreen action.   

 

The omission of the action-awareness dimension of flow in the GameFlow study would appear to be an 

important theoretical oversight, as it is this particular dimension that has been described as perhaps ‘the 

most telling aspect of the flow experience’ (Jackson, 1992), whereby the unified conscience of the body 

and mind emerge, so actions performed are not knowingly considered but are automatic, lending to the 

concept that mind and body fuse as one.  When this occurs it is considered to be of negligible effort as 

the feedback of the given situation is processed by the mind spontaneously as part of one seamless 

process (Jackson, 1992). Thus through a process of the body and mind performing at their limits, yet 

doing so effortlessly, the merging of action and awareness (total absorption) is accomplished (Jackson 

, 1992). 

 

 

 

 

 

More recent research (Cowley, 2008) has attempted to develop an operative understanding of flow in 

video games through their own propositional user-system-experience (USE) model.  They argue that as 
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it isn’t immediately obvious as to how to translate between flow and an operative description of game 

play, previous research had been limited through the translation being made through analogy. 

 

They proposed that this could be achieved by building an understanding of game-player interaction, 

whereby they redefined the constructs in their USE model from previous work on information systems 

(Rauterberg, 1995).  

 

 

Fig 5 User-system-experience (USE) model – adapted from Cowely et al. (2006) 

 

Whilst they had mapped out an approach through their propositional model that considering the Game 

structure (system segment), Player modeling (user segment) and Playing the game (experience segment) 

there conclusions are somewhat dubious iterations as reflected in there proposed corresponding Game-

play elements, and the omission of the action-awareness dimension. (note that they refer to dimensions 

as Elements). 
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Table 2.  

Whilst they do concede that it is all too literal, there also seems to be problematic inconsistencies whilst 

attempting to contextualize conceptually between the user, system and experience and in doing so this 

loses the interdependent cross-functionality between the dimensions said to emerge within an activity 

associated with flow.  In the table, the Game-play elements exhibit such problems.  Furthermore each 

of their singular reflective summaries of the supporting processes for each flow element to the respective 

Game-play elements reads more like an itinerary, and thereby lacks comprehension or an underlying 

understanding of how each element should function in the conditions or parameters required for flow to 

manifest.  

 

To emphasise this, their first element in the table, that of the Challenge-Skills balance, is reworded as 

‘a challenging but tractable task to complete’, which in within itself seems to demonstrate only a 

rudimentary appreciation, as a task, or game in this instance should continuously push the abilities of 

the player, as the game adapts, so will the player, thereby challenging must be more than tractable, 

which in essence means manageable.  

 

Likewise their proposed elements of full immersion in the task, complete freedom to concentrate, and 

being less conscious of the passage of time are all suggestively dependent upon game-play elements 

that the player must engage with through environmental schematics, something which is more likened 

to the concept of presence. 

 

These are not inherently the building blocks by which Jackson & Csikszentmihalyi describe flow, and 

in fact seem to rescind any offering of an operational explanation of flow which is the aim of this 
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research work.  It is arguable that they have wandered, untoward, other theoretical user experiences, 

thus painting a muddled picture, and much less than ‘Towards an Understanding of Flow in Video 

Games’. 

 

However, in concluding they cite there are presently problems with the entire idea of model mapping 

and their own mapping included, due to the over-literal approach to comparing elements from games 

with the eight dimensions of flow, which doesn’t provide the ‘desired rigor’.  This they attribute to the 

fact that descriptions of flow are just models which are useful for understanding a system, but a model 

is just a representation of invariances that are deemed of interest, so these two sets of invariances must 

be transformed.  They argue that as models are by their very nature inexact representations, 

‘transforming one transforming one directly risks that the result, undetected during mapping, will show 

properties not found in the process it imitates or not possess properties possessed by the process it 

imitates.’ 

 

Thereby, whilst they do not manage to explain the full working operational basis of flow, as their 

proposed mapping is limited in this regard, they do raise some insightful propositions suggesting that 

an information systems approach may enhance an understanding of how players interact with games. 

 

More recently, two studies have used the nine dimensions as set out by Jackson & Csikszentmihalyi in 

the Flow State Scale questionnaire within their experimental design, though they still do not indicate 

whether the questionnaire had been statistically verified for measuring flow this domain. 

 

The first study to have measured flow across all of the dimensions can be found in an unpublished 

Master’s Thesis (Kivikangas, 2006).  For this study the original version of the Flow State Scale (Jackson 

& Csikszentmihalyi 1996) was used, though translated into Finnish, to assess if a psychophysiological 

methodology could be considered as suitable for measuring flow.  This study used Halo (Microsoft, 

2001) a first person shooting game that would appear to facilitate the action-awareness dimension given 

its affordance to facilitate a continuous automated play experience, though unlike the GameFlow study, 

which used a comparison model, it was limited to one game condition and thereby did not assess and 

validate the composition of the game itself for a level of flow by discriminating between the flow 

conditions.   

 

The second study  (Thin, 2011), examined the play experiences of 14 players whilst playing 6 various 

Body Movement-Controlled Video Games (BMCVGs), against that of a real life cycling exercise, and 

other published results of flow in sports.  This data was compared to Mean scores for each of the nine 

dimensions published for sport (Jackson & Eklund, 2002) which included; for sports (n = 700), physical 

activity (n=200), and dance (n =80).  
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Interestingly, it was reported that participants recorded a similar flow experience on the FSS-2 

questionnaire from BMCVG to that of these published norm values in sporting activities. However, the 

FSS-2 questionnaire was administered just once after participants had finished playing all of the games 

(as it was deemed too long), thereby the gathered data is not possible to interpret and attribute such 

findings to the specific BMCVGs that were used in this study.  Had this data been available collated it 

may have been beneficial to reveal how BMCVGs may facilitate flow as the range of games used seems 

relatively dynamic, which included: AntiGrav; Kinetic Sidewinder; Tennis;  Boxing; Step; Aerobics; 

and Hula Hoop. 

 

Research that has examined the concept of flow as an aspect of game play experiences has yet to be 

reliably validated in the true sense of the construct described by Csikszentmihalyi across all of the nine 

dimensions. This is significant as constructs such as presence and immersion do not sufficiently 

encompass all of the aspects or dimensions normally associated with playing video games, thus would 

be beneficial to validate such concepts in order to further understand the effects of play experiences on 

players.   

 

Furthermore, the flow state is considered to be an intrinsically rewarding experience, devoid of any 

reliance of external rewards (Csikszentmihalyi, 1990). It could be therefore that players are not 

necessarily just enjoying the violent schema, in accordance within the intended narrative context, but 

are drawn towards the sensation of accomplishment as performance orientated objectives form the 

essence of the game experience.    Given the dynamism of modern video games whereby players often 

fleet quickly between various objectives, grapple with complex physics engines, viewpoints, itineraries, 

inventories and numerous other gameplay mechanisms, the traditional theory postulated by Anderson, 

that held that violent games pose a particular risk as the rewards system is likely to reinforce such 

behaviours may be not as significant as thought, as they only form a smaller part of the play experience.   

 

With modern games being comprised of so many sophisticated multi-faceted elements, it becomes 

apparent that violent games are not always so overtly dependent upon the violent representations of 

which they consist.  The traditional argument that killing for kicks is most likely to be effecting may 

not be so, as such clearly demarcated acts are not always the focus for players that are possibly enjoying 

the games through the automation of flow.   

 

According To Matthews (2015), higher skilled players are more likely to enter a flow state so will 

interpret the same content differently than their less skilled counterparts as a result of  Construal Level 

Theory. Construal (an interpretation) are concerned with the psychological distance attributed to 

perceived objects.  When objects are perceived as psychologically distant they are interpreted at high 

construal levels which are considered as more abstract.  However, psychologically near objects, 
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regarded at low construal levels, are more apparent and salient to the player, which in turn should be 

more affecting.  Within the context of playing a video game, it is likely that high construal levels 

influence players to focus less on representations of violence, but more holistically on the outcome, so 

rather the end is more important than the means to the end (Matthews, 2015). 

 

To consider flow as a mitigating factor as being likely towards mitigating the effect that presence has 

on aggression in a play experience, a more complete measure of flow and presence signifiers should 

be measured drawn directly from the player’s interpretation of the game itself.  This would be as 

opposed to the most recent research (Matthews, 2015), which used the measurement of participant’s 

innate construal abilities, independent of the game condition that was played and only three of the 

nine indicators of flow being; concentration on the task at hand, transformation of time and sense of 

control.  As this was player led, as in drawing from data that was before any measurement effect from 

the experiment, it did not have much theoretical grounding to truly enable an inference to be made 

about flow as it was not based upon aspects or properties of the game itself.       

 

Only a small body of research exists which has begun to consider the operational functionality of the 

constructs of flow and presence (Boyle et al, 2011;IJsselsteijn et al, 2007;Jennet et al, 

2009;Michailidis et al, 2018;Nacke & Lindley, 2008;Ortqvist & Liljedahl ,2010;Takatalo et al, 

2010;Weibel & Wissmath, 2011) and whilst insightful, they are not set against the backdrop of video 

game violence and player aggression, which is the area of interest in this thesis.  Furthermore, few of 

these have even try to operationalise and assess the function of these constructs in an empirical 

setting. 

 

That being said, videogame violence and player aggression aside, Weibel & Wissmath (2011) 

surmised from previous research that examined motivations for playing (Yee, 2006), that a main 

attraction arises from the desirable experience of playing computer games whilst being immersed in a 

‘mediated world’.  This in turn affords a sought after sense of pleasure, an experience by which 

presence and flow are key concepts to explain the immersive experience. 

 

Theoretically speaking Weibel & Wissmath (2011) argues that presence and flow share certain 

conceptual similarities, being that of a sense of immersion and feelings of intense involvement 

(Weibel & Wissmath, 2011).  However there are clear differences (Weibel & Wissmath, 2011).  

 

Weibel & Wissmath (2011) states that ‘Flow can be defined as immersion or involvement in an 

activity, so one could say that the player is immerse or involved with the gaming activity, whereas 

presence could refer to a sense of immersion within the mediated environment (Weibel & Wissmath, 

2011).  However, whilst the definition of immersion (SECTION 2.3.2) is a foundation for presence 
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(not flow) and that was defined as based on the technological interface (Section 2.3.5), involvement 

was also defined in terms of both constructs (Section 2.3.5 and 2.3.10) so this negates the distinction 

drawn by Weibel, & Wissmath (2011) as it collapses both multidimensional constructs down to a 

singular dimension. 

 

In the study of flow and presence (Weibel & Wissmath 2011), the inherent properties of presence and 

flow were assessed using a Factor Analysis across three video game types, a computer role-playing 

game (N = 70), for a racing game (N = 120), and a jump and run game (N = 72).  The analysis from 

the Factor Analysis showed that presence and flow were two distinct constructs as they did not share 

common variance.   However, those results were gathered using ‘short scale’ questionnaires that don’t 

consider all the suggested dimensions of each construct;  flow, consisted of absorption and smooth 

and automatic running, whilst presence only included, arrival and departure.  

 

Further analyses showed that flow and presence are dependent upon motivation and immersive 

tendencies (Witmer and Signer 1998) within the player. In addition, flow and presence enhanced 

performance as well as enjoyment (Weibel & Wissmath, 2011).  They concluded that presence refers 

to the sensation of being there in the mediated world, whereas flow is directed at the sensation of 

being involved with the gaming action.  However, this needs to be considered at a much more 

nuanced manner and its effect on aggression considered (Chapter 4, 5, 6). 
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CHAPTER 3 Design Research Methodology  

 

3.1 Introduction 

This chapter presents the research methodology adopted throughout the research programme that is 

embedded within this thesis. It begins with an outline of the philosophy that underpins the approach 

taken within this research programme, and based upon my own post-positivist beliefs concludes with 

a discussion of the consequential merits of the position taken with the respective justifications 

presented and of the limitations determined.   

 

Before embarking on a discussion of the philosophical aspects tied to the methodology, I believe that 

it is important (and useful) to state some of the pre-requisite principles that I subscribe to and have 

chosen to adopt in my capacity as the researcher.  In the course of this research I drew in part from 

Robson’s recommendations set out in Real World Research, which discusses at some length the 

importance to pursue research with a ‘scientific attitude’ (Robson, 2011).  This suggestion, for when 

undertaking research, consists of being; systematic, sceptical and ethical.   Detailed explanations of 

each are set out as follows: 

 

‘Systematically means giving serious thought to what you are doing, and how and why you are doing 

it; in particular, being explicit about the nature of the observations that are made, the circumstances in 

which they are made and the role you take in making them; 

 

Sceptically refers to subjecting your ideas to possible disconfirmation. It also involves considering 

alternative hypotheses and interpretations and the preliminary conclusions made to scrutiny (by 

yourself initially, then by others); and  

 

Ethically means that you follow a code of conduct for the research which ensures that the interests and 

concerns of those taking part in, or possibly affected by the research are safeguarded.’ (Robson, 2011) 

 

These three tenets appear to present a strong basis for a methodological approach that I believe can be 

deemed as theoretically vigorous yet rigorous, whilst at the same time being mindful of the moral 

obligations that should lead to sound considerations towards all parties placed upon the research stage, 

especially to those participants that have entrusted to me their time and data. 

 

With a ‘scientific attitude’ being set out, and having proffered this commitment to the research, 

discussion of the philosophical aspects follow. 
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3.2 Research philosophy 

The purpose of research is to set out to determine the ‘truth’ within the specific subject area. 

However, this goal can prove to be a very problematic and as such the search for the ‘truth’ should be 

treated with caution (Robson, 2011), lest one might be biased or motivated towards findings that fall 

short of the objective safeguards which in turn undermines the argument for being healthily sceptical.  

This inquiry will be mounted based upon my beliefs about the nature of reality, and what I think we 

can feasibly know about reality. 

 

Much of the scientific research within the subject of videogames is commonly found to include 

psychological based elements, and as such has often employed methods that are largely founded upon 

the positivist / post-positivist traditions. 

   

I personally believe that this approach makes strident efforts that can be thought of as upholding a 

‘can do’ mantra, especially when paired with quantitative methods.  However, I also believe that 

considerations of a cautionary persuasion should be taken whilst using this approach. This doesn’t 

necessarily denote that it is wrong, but that there are often complex issues at hand, especially when 

considering the design and what the respective interpretation of what the results could mean, together 

with the  limitations of the knowledge that they can inform. 

 

 

 

3.2.1 Epistemology  

Choosing the epistemology, in this case objectivism, is inherent to the theoretical perspective that will 

be taken; post-positivism, and is thereby verifiable through the methodology chosen, in this instance 

being an experimental design. This allows us to describe the way of looking at the world, making 

sense of it, and through this involvement with knowledge permits us to understand what is entailed in 

knowing, that is, how we know and what we know (Crotty, 2003). 

 

This also has very significant importance as ‘Epistemology is concerned with providing a 

philosophical grounding for deciding what kind of knowledge are possible and how we can ensure 

that they are both adequate and legitimate’ (Maynard, 1994).  Thereby, there is a clear need to 

identify, explain and justify the epistemological position when arguing the ratification when making 

the research case. 
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In relation specifically to this research, we are in situ, observing people, and in their capacity as 

players, we thereby want to gain an insight to the inner workings and functioning of their minds by 

using methods (such as questionnaires) to record the outcomes of the  situational factors in which we 

place them as participants under strict empirical conditions.  The measured factors of presence, flow 

and aggression which are psychological constructs, amongst others measurements such a personality 

traits, will be considered to reside within an observable objective reality and represent a knowable 

truth with meaning within scientific research that has been carefully conducted to grant a truth that 

can be extrapolated, thereby informing, thus leading to new knowledge.   

 

However, I do have some reservations relating to the ability to remain wholly objective and as such 

believe that as the researcher I can only attain a reasonable level of objectivity due to  subjective 

demands that the research process takes.  Reality is in itself a social action, as it is perceived and 

therefore invites subjectivity (Sarantakos, 1998).  Also it is said that the perceptions of the researcher 

can penetrate the research process in many ways, for example the personal involvement of the 

researcher is required to an extent in order to help to take the position of the respondent and see 

human life as seen by the people themselves (Sarantakos, 1998). 

 

With that being said, and these concerns being acknowledged, this specified Epistemology forms a 

foundation for the theoretical stance deemed as suitable for this body of research (Crotty, 2003).    

 

 

3.2.2 Ontology 

As stated before I believe that an objective position is important, and is therefore the way forward if 

we are to determine what is the ‘truth’ from a reality which can be interpreted under the term of 

‘realism’.  The experimental approach, when conducted with due diligence, will allow myself as the 

researcher an opportunity to see ‘what is’ from a relative distance, thus minimising, as far as I can 

conceive as possible, any influence that I may have over the data results, in turn this approach is more 

likely to render the revealing of the truth.   
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3.2.3 Theoretical Perspective 

The limitations of positivism have been much discussed, debated and has arguably, for the most part, 

cast serious doubts over its credibility as a viable, useful philosophy (Robson, 2011).   

 

For example the impossibility to distinguish between the language of observation and theory and how 

often theoretical concepts do not have a 1:1 correspondence with ‘reality’ (Blaikie, 1993) present just 

some of the difficult theoretical problems posed.  

 

Another example in this vein; ‘Objective knowledge (facts) can be gained from direct experience or 

observation, and is the only knowledge available to science.  Invisible or theoretical entities are 

rejected’ (Robson, 2002).  

 

Direct observations, (depending upon one’s notion of observation) lead to objective knowledge which 

is treated as facts, however it seems quite evident that that the rejection of invisible or theoretical 

entities could allude to latent constructs, a variable type that is not directly observable.  This presents 

a problem as all of the avenues of enquiry within this research contribution are founded upon such 

abstract concepts, they being, flow and presence which are, strictly speaking, regarded as indirectly 

observable latent variables.   

 

However, I believe that latent constructs (when consisting of measured dimensions) that are subjected 

to stringent sets of quantitative measurement criteria, such as statistical validity and reliability, offer 

an assuredness that substantiates their existence, and thus should be treated as highly authentic entities 

that can deemed as useful parts by which hypotheses testing inferences can be made. 

 

In essence one could argue that this could be reduced to describing something that takes ‘centre stage’ 

with the player as a passive and/or active observer. A reminder of the presence dimensions; physical 

presence, spatial presence, social presence and self presence perhaps help to clarify this stratification:   

  

To cogently argue that social sense has occurred, the differing aggression scores between the 

conditions would strongly suggest that the players will have noticed aspects of the game that have 

been designed to elicit differing social responses.  Thereby as they have noticed them, they were 

salient to the player. 

 

Furthermore, if the aggression scores rise with the presence scores and so are statistically highly 

significant then we can assume that the phenomena of social sense did occur, as they were noticeable 

to the player as is evident by the aggression measured.  
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3.2.4 Post-positivism  

With an array of criticisms being levied at positivism, of which some have already been described, 

post-positivists have attempted to address some of the short-comings of positivism.   

 

For example post-positivists acknowledge that despite the best efforts of the researcher to remain as 

objective as possible, (of which they maintain should still be striven for) this can introduce their own 

inherent biases, sometimes predispositions shaped by their experiences or subject matter awareness 

and ideological theories which can influence what is deemed of importance during observations 

(Reichardt and Rallis, 1994).    

 

Like positivists, post-positivists still espouse a penchant for the existence of one reality but they 

concede that the capability to know of it will be less concise and as such they can only know it 

imperfectly and probabilistically because of the researcher’s limitations, (Robson, 2002). 

 

The matter of a presumed reality, presents what might be considered a unique perplexity as one could 

consider a two state reality, one within game reality separated of the actual reality whilst playing the 

game.  Should this be a complicating distraction that needs accommodating?    

No, this research is interested in the reality as presented through the eyes of participants whilst 

playing a videogame.  Therefore it will be presumed that playing the videogame is an experience 

within a reality by which we can know of to a certain extent in order to answer the research questions 

posed to the players.  

 

When trying to conceive what the experience of playing a videogame will be like for a player there 

would appear to be a broad gamut of aspects that contribute to the player’s experience.  Some players 

might be driven by their previous playing experiences, some tempered by their skillset, others by their 

familiarity with certain game types and narratives and some players might be drawn to a multitude of 

other aspects of the game that could be entirely overlooked by the researcher.  Accordingly such 

points singularly and collectively would appear to lend themselves as just some examples that might 

limit the researcher’s powers of prediction when trying to comprehend the player’s reality. 

 

With these seemingly likely to shape their game world view and with so many permutations possible 

within the act of playing the game it is conceivably very likely that only a threshold of the experience 

and its corresponding affect upon the player can be captured.  However, this capturing of the play 

experience will only be concerned with postgame behavioural outcomes.  Whilst this returns us to the 

point that the game experience can only be known imperfectly, probabilistically even, this limitation 

does afford a sense of what can be interpreted and thus ‘known’.   
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The rejection of positivism has in no small part given a rise in momentum to post-positivist 

arguments.  This philosophical iteration, at its core, could be seen as a progressive step as the 

repositioning of positivism towards a more centre grounded philosophy and one which would appear 

to be more even-handed. 

 

 

 

 

 

 

 

 

3.2.5 Methodology  

The principal aim of this is research inquiry is to test for causal relationships between the flow and 

presence with aggression.  

 

Such an explanation, if found to be statistically supported, could in a sense be considered as law like, 

with the phenomena appearing to support a causal relationship.  The quantification of phenomena, via 

mathematics, serves as a rational and elegant way of expressing relationships and regularity in 

relationships. (Bentz and Shapiro, 1998).   Such quantitative methods allow for phenomena to be 

measured with precision that meets widely accepted standards.   

 

However, still to attain this goal, carefully considered steps will be carried out at each stage.  By 

careful this means, validation and reliability checks will be needed to meet the scientific rigour 

normally accepted within a behavioural and humanistic setting.   

   

 

3.2.6 Methods 

The attainment of knowledge will result from  a total of three empirical/experimental studies that 

revolve around taking observational measurements by using quantitative response style 

questionnaires.  For each study all participants will enter into the research upon an understanding that 

they will be required to play a videogame and complete questionnaires that will sought to find new 

knowledge about their playing experience.   
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The first study is a validation determination of the flow construct.  This was, as the time of writing, 

something that had not been conducted in an empirical setting fully.     

 

The second study progressed into looking at flow with regard to aggression.  This also served as an 

exercise in ratifying the primary factors that lead to aggression in players having played a violent 

video game. 

 

The third and final study, building upon the initial validation of flow and further to the interesting 

result with lowered aggression, sought to explore the predictive capability of flow and presence in a 

model when measuring player aggression.  The strong emphasis upon the prediction, as set out in the 

model forms the contribution to knowledge.   

     

The questionnaires used include measurements of personal background information, including age, 

playing habits, sex, gaming preferences and personality traits (the Big 5). 

 

As aggression is the focus here, several types of aggression measurements are taken.  It is difficult for 

the participants to remain unaware of the research agenda, so some of the questionnaires are better 

than others by way of their design appearing to be more vague, so are less conspicuous in their 

purpose to the participants.  Aside from this, they all remain completely unchanged as these have been 

previously statistically validated and deemed reliable in an experimental setting.   

 

The aggression measurements cover different aggression types, they include being the state hostility 

scale, aggressive thoughts captured in a word completion (cognitive), story completion tasks (hostile 

expectations), and the Buss and Perry short version aggression and aggressive disposition 

questionnaires.  The most conspicuous aggression measures were adopted in the third study 

 

The construct of flow is measured using the Flow Disposition Scale (FDS) and Flow State Scales 2, 

(FSS) (Jackson and Ecklund).  The FDS was only used in the first flow validation study, and thus was 

surplus to requirements once flow had been validated. 

 

Presence is measured with the ITC-Sense of Presence Inventory (ITC-SOPI) (Lessiter, J etal, 2001) a 

cross-media presence questionnaire, and Lee Presence Inventory which measures four types of 

presence, social, self, spatial and physical presence.  The  ITC-SOPI was most suited to the second 

study as one of the hypotheses tested the difference in aggression reported by players and persons 

viewing gameplay, as in a passive vs active situation, for reasons set out in Chapter 5. 
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Difference between conditions enable us to surmise that there is a differentiated form experienced by 

the players whilst playing the game.  The differences in game condition were consistent with the 

respective social responses from the players, so the content did make a difference, this difference 

shows the occurrence game content with differing social connotation  were being experienced by the 

player, as reflected in the documented aggression questionnaires and by the VG rating questions?  

Taking the flow and presence are predictors we can infer as to their importance of shaping the player’s 

experience. 

 

A pragmatist approach could consist of quantitative and qualitative methods.   The story completion 

task, whilst reduced to numerical data, is at least an open platform that captures thoughts expressed by 

the participant in a qualitative sense, with more freedom to express their own personal thoughts, as 

seen in the story completion tasks. 

 

Consisting of the three empirical studies contained within this thesis, they all consist of quantitative 

data and are theory driven, thereby consist of standard hypotheses testing.   

The third study, the flow and presence study consisted of some qualitative data, a story completion 

task by which the participants had an open opportunity to write about, however, these were catalogued 

into behavioural response types, e.g. aggressive, passive, neutral, and totalled as numeric occurrences 

and entered into the analysis as quantitative data.  

 

The first study was conducted some time ago, before flow had been assessed in detail, thereby it was 

to see if the construct of flow could be measured accurately within a video game.     

The follow on study examined flow within a violent game setting, to see if there appeared to be any 

moderating qualities towards aggression.  Some tentative data showed a negative correlation between 

flow and aggression, however the study contained potential confounds and as such was the reason as 

to why the link was deemed as only tentative. To address this a more carefully controlled study would 

need to be run.  The only means by which to do this was to build a game scenario for a further 

experiment, so that all conceivable factors could be controlled. 
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3.2.7 Data analysis methods 

 

Data will be primarily of the quantitative type, (and where qualitative - quantified by categorisation of 

response) comprising of scores filled in by the participants onto questionnaires.  Standardised 

statistical methods will be used which includes; T-tests, ANOVAs, ANCOVAs and Correlations for 

the study 1 and study 2. 

 

Study 3 demands a more advanced approach as we are dealing with 2nd order Constructs.  This limits 

the options to SmartPLS, Structural Equation Modelling programme (SEM) that can handle both 

formative and reflective constructs.  The emphasis of this program is around prediction.  It does not 

manage model fit like co-variance based SEM as it is purely variance based, however it is more 

flexible and generally returns very similar results to co-variance packages such as AMOS and 

LISREL. 

 

3.2.8 Ethical considerations 

All of the studies conducted within this research programme were submitted to the University Ethics 

committee, and subject to a few clarifications were passed as suitably ethical and safe to conduct with 

the participants that enrolled. 

 

All participants read a brief and were informed of what would be required, there upon they signed a 

consent form, but only after I had explained their right to choose to withdraw at any time should they 

so wish, if they felt uncomfortable or for any reason of their choosing.  Data was anonymised, and 

locked away to ensure their information was kept securely.     

 

During the design of all the experiments, I felt that it was important to ensure that participants were 

always playing a game which would be a reasonably close to any that could be bought in the UK.  

This therefore meant that when I built the modified game, the violent condition still represented a very 

similar experience to what they might play, and so I did not install obscenely high levels of violence, 

but a reasonable amount to server as distinguishably different from the non-violent condition. 
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3.11 Conclusion and limitations 

I hope that this research will be received by the reader as a body of work that has attempted in all 

good faith to remain as free as possible of any political agenda, specifically to the subject matter of 

violence in video games which is still an emotive social debate even after their emergence nigh on 

four decades ago.  By clearly disseminating and sharing these findings through openness and a 

willingness to  scrutiny herein, this allows for a critical level of scepticism to be levied and tested, a 

litmus as it were, for which the results and conclusions can be regarded in earnest countenance. 

 

There are many theoretical psychological constructs proposed, contested and often disagreed upon 

among media researchers.  For example presence has been suggested as an overarching concept 

consisting of other constructs such as immersion and engagement.  This nested logic is not helpful for 

researchers as it is theoretically vague and an all-encompassing construct definition does not allows 

for a nuanced and rigorous assessment to be made through empirical means in terms of testing and 

understanding research question such as moderation and causation. 

 

For this reason, the research program initially sought to distinguish the respective factors seen a 

centric to the play experience.  Firstly an initial flow validation study, and further discussion on the 

properties of flow and presence as separate distinguishable constructs are presented.   

 

Research publications of flow in video games is small, and when used, have used very few of the 

dimensions, rather than all of the classic nine.  This decision might be that researchers were mindful 

of unwanted demand effects whereby the gathering of too much information during the experiment 

could affect the quality of the data gathered.  However, this raises questions over the content validity 

of the flow construct in such circumstances, and thereby weakens the quality and weight of the 

research.  

 

The Flow State Scale has been used in many different areas of human activities so considering the 

dimensions share seemingly similar characteristics with the act of playing a videogame, and is centric 

to the research question, the full FSS will be used as an assessment of the FSS’s validity and 

reliability can then be assessed more rigorously in an empirical setting to check the suitability of the 

instrument measure. 
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CHAPTER 4 Study 1: Validation of The Flow State Scale Questionnaire in a videogame setting.  

 

An assessment of the Flow State Scale 2 and Flow Dispositional Scale 2 

questionnaires for measuring flow within video-game players. 

 

 

Abstract 

 

The experience of playing a video game has been likened to Csikszentmihalyi’s flow state; wherein, 

clear goals, intense concentration and a demanding yet achievable challenge enable an intrinsically 

rewarding experience characterised by a loss of self-consciousness, action and awareness merging and 

the distortion of time. Whilst games research has focused on aspects of usability and user-experience, 

only a small body of research has attempted to measure flow. Moreover, such studies do not keep flow 

distinguishable from other concepts characteristic of game play experiences such as presence and 

immersion.  A literature review of flow in games and the playing habits of video game players, suggested 

that the Flow State Scale 2 (FSS) could represent a good fit across the nine dimensions associated with 

flow.  An empirical study was designed to assess the suitability of using the FSS to measure flow 

between game conditions.  As hypothesised the FSS accurately recorded the anticipated variance 

between low and high flow game conditions.  A significant correlation was also reported across seven 

of the nine dimensions measured under the high flow condition. Participants also completed the Flow 

Disposition Questionnaire which showed a positive correlation against flow recorded in the FSS.  

Finally, using Cronbach’s alpha, high internal consistency was found across all nine dimensions which 

suggests that the FSS is a suitable instrument for reliably measuring flow in this domain.   

 

 

 

 

4.1 Introduction 

At the beginning of this research programme, when it was first undertaken discussions, of flow had 

entered the vernacular of video game research, but there wasn’t at the time a validated empirical study 

to assess the possibility of measuring a flow state in a videogame, much less any attempt to try to 

predict the criteria by which it might be possible to predict a high and low flow type of videogame. 

This study was the first validation effort to do so empirically.  
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4.2 Design 

To examine the suitability of using the nine dimensions of flow as defined by Csikszentmihalyi; 

(challenge-skills balance (CS), action-awareness merging (AW), clear goals (CG), unambiguous 

feedback (UF), ability to concentrate on the task in hand (CO), a sense of control (SC), loss of self-

awareness(LSC), transformation of time (TT) and an autotelic experience (AE) the Flow Disposition 

Scale 2 and Flow State Scale 2 questionnaires (Jackson & Ecklund, 2002) normally used for measuring 

flow in sport would be assessed within a video game activity.  Five hypotheses were considered to 

enable an assessment which could determine their overall consistency, reliability and validity for this 

new domain. 

 

First, to ensure that the nine dimensions of flow were being reliably measured, it was necessary to assess 

if participants would consistently respond to the dimensions scored on both the Flow Dispositional 

Scale (FDS) and Flow State Scale (FSS) Questionnaires.  This analysis, using Cronbach’s alpha, would 

indicate if high internal consistency was recorded for the questions used against each of the nine 

dimensions.  If so this suggests that the participants showed a good understanding of the questions being 

asked and that the questions were suitably worded to the respective dimensions being measured, 

thereby: 

 

Hypothesis 1 High internal consistency will be recorded across the nine dimensions for both the Flow 

Dispositional Scale (FDS) and the Flow State Scale (FSS) Questionnaires. 

 

To assess if the nine dimensions of flow were significant to the overall flow score, a significant 

relationship is expected to occur between each dimension to the total score.  This analysis will also 

enable an operational assessment of the total high flow score to be conducted to examine if the two most 

‘telling’ indicative dimensions of flow, that of action-awareness merging and a loss of self-

consciousness occurred with their respective interdependent dimensions.  If so, then these dimensions, 

which coincide with the manifestation of flow would appear to be consistent with the same theoretical 

underpinnings of flow in sports, as to that of playing a video game, thereby: 

 

Hypothesis 2 The nine dimensions of Flow will significantly correlate with the overall Flow scores 

recorded and those dimensions essential to the manifestation of Flow will be supported by the 

respective interdependent dimensions.  

 

Thirdly, the level of flow recorded within participants should reflect their normal propensity to flow, 

thereby their flow disposition score should correlate with the results of the high flow state condition, 

thereby:  
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Hypothesis 3 The participant’s Flow disposition score will correlate with the Flow results from the 

high Flow game condition. 

 

And finally, to assess the validity of the questionnaires to measure flow, using a T-test, the recorded 

data scored should be significantly different between the two games hypothesised to support high and 

low flow conditions.  If so, this would suggest that the characteristics and features between the two 

games chosen were, succinctly defined in accordance with nine dimensions of flow, thereby: 

 

Hypothesis 4 Participants assigned to the high flow condition will report a higher flow score than 

when exposed to the lower flow condition. 

 

There have been some theoretical concerns raised towards the ability to be able to measure flow 

retrospectively (Rheinberg, 2008) as an individual is assumed to be totally involved in the action, it is 

argued that there should not be any room left in their awareness for an introspection of the flow 

experience that occurred.  It is also argued that memory might decrease the validity of retrospective 

measures.  

 

The only alternative way is to measure flow during an activity via the Experience Sampling Method 

(ESM; Csikszentmihalyi et al.,1977) whereby an individual would be interrupted at random times and 

asked to complete a questionnaire.  Whilst this approach has been used in other domains, over longer 

durations of time, it would not be practical for the purposes of running a short laboratory type study as 

it would interrupt the play experience thereby disjointing any flow state attained.   

 

Thereby both methodologies are relatively compromised in their approaches, but a post-hoc approach 

with, relative immediacy, is deemed more suitable for the short duration of a study, whereby at least 

participants can draw upon an ‘uninterrupted’ flow experience, though it is acknowledged that a 

retrospection is probably not as reliable as a physiological approach, but this is an insurmountable as 

no method is known to exist for measuring flow in this way. The Flow State Scale 2 (Jackson & Eklund), 

a 36 item self-report style questionnaire, will therefore be assessed to see if is suitable for measuring 

flow in a video game activity.        
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4.3 Measures 

The Flow State Scale Questionnaire 2 (FSS) and the Flow Disposition Scale 2 (FDS) (Jackson & 

Eklund, 2002), two self-report instruments were originally developed from qualitative data, sourced 

from athletes which sought to understand how flow was attained during sporting performance.  

 

The FSS is designed to assess flow within a particular event and the FDS the dispositional tendency to 

experience flow in the respective activity. It might be considered as to how one can know when one is 

measuring flow? Flow is a phenomenological concept, which cannot be directly observed but rather 

through a selective set of outputs, or dimensions, that when merged together, can be considered as a 

flow state.  These are both grounded in Csikszentmihalyi’s nine dimensional concept of flow, comprised 

of challenge-skills balance (CS), action-awareness merging (AW), clear goals (CG), unambiguous 

feedback (UF), ability to concentrate on the task in hand (CO), a sense of control (SC), loss of self-

awareness(LSC), transformation of time (TT) and an autotelic experience (AE).  The autotelic 

experience dimension is an activity which is intrinsically motivating, and thereby not reliant on any 

external rewards. 

 

 

4.4 Participants 

 

Participants N=10, nine male and one female undergraduate/post-graduate students from the University 

of Portsmouth took part in the study.  The participants ranged in age from 20 to 29 years (M=22.3 

SD=3.09). All participants had some experience of playing video games before.  Only one participant 

that had played one of the games before, was omitted after statistical analysis showed the response to 

be a strong outlier, probably due to previous familiarity.  Another was removed post-hoc due to 

difficulty in following the task without constantly talking and exhibiting demand effects deemed likely 

to disrupt the flow measure as he played. 

 

 

4.5 Materials and media stimulus 

 

Two games were chosen against the nine dimensions considered to elicit a higher and lower flow state.  

The ‘higher flow’ game, Painkiller (Dreamcatcher, 2004) is a first person horror shooter, and the second 

game Penumbra: Black Plague (Paradox, 2008) a first person horror adventure was predicted to 
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facilitate a lower level of flow.  In determining the selection of these games, each of the nine dimensions 

of flow was assessed against a qualitative evaluation of the games.      

 

For the first dimension of flow, Challenge-Skills Balance, an activity should maintain a definite 

challenge that can be met and should extend the person as the skills to meet the challenge improve 

(Jackson & Csikszentmihalyi, 1992).  Painkiller, the high flow game, appears to begin with a relatively 

easy setting, though becomes progressively more difficult as the challenge increases in moderation with  

the time invested to become skillful at beating the game.  Whereas, Penumbra begins with a challenging 

and ambiguous scenario, whereby the player is unlikely to understand how to adapt their abilities 

accordingly to meet the challenge as required.  This is important as it is the perceived, and not the 

objective perception of the skills and challenge of the occasion which are instrumental.   

 

Jackson & Csikszentmihalyi state that ‘it is what you believe you can do that will determine the 

experience more than the actual abilities.  So it’s the feeling that I have the ability to be in the situation.’ 

Thereby, the continually progressive nature, though relentless pace of the play experience in Painkiller, 

is expected to fill the player with a sense of accomplishment as they successfully shoot many targets as 

they negotiate levels from the outset, whereas comparing less favorably, the relatively labored, elusive 

and ambiguous agenda of Penumbra, does not convey so clearly a sense of achievement or progression. 

 

The second dimension of flow, action and awareness merging, is described by Jackson & 

Csikszentmihalyi as ‘the most telling aspect of the flow’, whereby ‘the unified conscience of the body 

and mind emerge, so actions performed are not knowingly considered but are automatic, lending to the 

concept that mind and body fuse as one’.   

 

When this occurs it is considered to be of negligible effort as the feedback of the given situation is 

processed by the mind spontaneously as part of one seamless process (Jackson & Csikszentmihalyi, 

1992), thus through the process of body and mind performing at their limits, yet doing so effortlessly, 

eventually total absorption, or rather the merging of action and awareness is accomplished.   

 

Painkiller uses an accessible, user friendly interface, paired with a steady increase of challenge through 

fast paced action sequences that demand continuous concentration compared to the more benign 

demands and deliberated pace of Penumbra.  Thereby the immediacy of agenda in Painkiller was 

deemed more likely to ready the player into an automated state, whereby action and awareness would 

merge as one.  Essentially, the optimal sense of efficacy found in Painkiller is considered to be more 

‘pick up and play’ than Penumbra. 
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Clear goals (CG) and direct action provide continuous focus, so the player knows at all times, what 

they are supposed to do, so are more likely to experience flow. (Jackson & Csikszentmihalyi, 1992)  

Again Painkiller has strong visual cues continuously feeding back to the player in the form of direct 

confrontation with in-game non-player characters.  This should constantly focus the player and helps to 

hold their attention during game-play, whereas the ambiguous feedback of Penumbra does not show 

what is required through any visual cues, thus leading to doubt about possible actions. 

 

Unambiguous feedback in an activity provides knowledge about performance, which enables continuity 

in the pursuit of goals (Jackson & Csikszentmihalyi, 1992). Feedback is considered critical to successful 

performance in an activity, as feedback provides constant knowledge and the ability to remain 

connected with what they are doing. The feedback in Painkiller is continuous as the player is always 

made aware of this through the legions of enemies that purposefully confront them, and must be 

defeated in order to keep moving forward.  Furthermore, they are constantly made aware of the quality 

of their performance as a health level indicator and the proximity of enemies remind them, moment by 

moment as to whether they are taking the ideal actions.  In contrast, the environmental setting of 

Penumbra does not provide much obvious feedback, and when it does it is interspersed with periods of 

ambiguity as to where attention should be directed to attain the goals of the game.   

 

This detracts from the ideal of continuous monitoring and automatic responses which should occur 

when the feedback is obvious and clear in a flow state.   Thereby enemies, their position, proximity and 

how they appear to interact with the player, are all interpretable cues to the success or failure of the 

given playing scenario.   

 

For the dimension of concentration on the task in hand, persons should be able to exclude irrelevant 

thoughts from consciousness and be able to focus on the task at hand, thereby it was important to be 

able to provide games that could offer this experience, albeit on different levels.  The intense pace and 

demand of successfully playing Painkiller was predicted to facilitate much focus for the player, whereas 

Penumbra, invokes a more gentler explorative agenda, so the player is free to set their own respective 

pace.   

 

This could be suggested to be less likely to necessitate the need for such intense focus.  Also, whilst 

both of the games operate through similarly accessible keyboard and mouse interfaces, so as to ensure 

that the study could be run feasibly within the limited time available, Penumbra could be considered a 

little more cumbersome as the user also has to grapple with a physics engine that serves as a game play 

mechanism within the game interface.   
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This was hypothesised to make it more challenging to establish a sense of control, whereas Painkiller’s 

more forgiving usability would create a feeling of immediate empowerment whereby player’s would 

be free of a fear of failure towards the challenging tasks to be executed, a fundamental aspect of the 

sense of control dimension (Jackson & Csikszentmihalyi, 1992). 

 

The dimension, a loss of self-consciousness, is described as when one is thought to be so deeply involved 

in an activity, there is no attention left to worry about the worries or negative thought that everyday life 

can bring thus freeing the individual from any self-concern or sense of self-doubt. (Jackson & 

Csikszentmihalyi, 1992). 

 

Furthermore the loss of self-consciousness is dependent upon the ability of the person involved feeling 

successful in their pursuit, thus not concerning themselves with how others might judge their ability to 

be successful, (Jackson & Csikszentmihalyi,1992).  Painkiller was predicted as being more likely to 

facilitate a sense of deep involvement and feeling of success through its immediacy and the affordance 

levels, whereas the ambiguous nature of Penumbra was not predicted to be as absorbing and was 

considered more demanding upon the player to perform well.     

  

Another characteristic of flow is the transformed sense of the way that time proceeds, referred to as the 

transformation of time dimension.  When one enters the flow state, generally a shortening to time is 

reported, though sometimes the opposite effect can be reported, whereby time seems to extend.  It seems 

that this dimension is most apparent when deep involvement with a task occurs through a level of intense 

concentration. (Jackson & Csikszentmihalyi,1992). Though, when totally focused on a task it should be 

almost impossible to keep a track of the passing of time, so after the event, an altered perception of how 

time passed may occur.  With respect to the game choice, it was thereby difficult to determine the game 

conditions that were likely to bring about a transformation of time accurately.  The problematic nature 

of measuring this dimension, which has also been described as a ‘disorientation in time’ given that 

sometimes a speeding up and slowing down can also be reported at once, makes an evaluation of this 

dimension challenging, especially as one of the questions specifies the ‘shortening’ of time, as opposed 

to the distortion contained within the other three questions. 

 

The final dimension of flow, the autotelic experience is reported when an activity is found to be 

intrinsically rewarding, enjoyable for its own sake, or free of any external reward.  It was anticipated 

that Painkiller was more likely to support an enjoyable play experience as overall it consisted of more 

gratifying elements and a game play style that most players were likely to be more familiar with than 

Penumbra.  Though of course, it is acknowledged that this is subject to the player’s own respective 

playing preferences. 
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To succinctly differentiate between the two control conditions, Csikszentmihalyi’s summary elegantly 

portrays the distinguishing outcome as follows: ‘a sense that one’s skills are adequate to cope with the 

challenges at hand, in a goal-directed, rule bound action system that provides clear rules as to how 

well one is performing. Concentration is so intense that there is no attention left over to think about 

anything irrelevant, or to worry about problems. Self-consciousness disappears, and the sense of timing 

becomes distorted. An activity that produces such experiences is so gratifying that people are willing 

to do it for its own sake, with little concern for what they will get out of it’. (Csikszentmihalyi, 1992). 

 

 

 

 

4.6 Procedure 

Participants were presented with a short brief, outlining the purpose of the experiment and invited to 

ask any questions.  Upon giving their consent to proceed, background details were taken including their 

age, sex, how often they play video games on a scale of 1 to 3 (light, medium or heavy) and whether 

they had played either of the games before.  They were then asked to complete a paper copy of the flow 

Dispositional Scale 2 against how they normally felt when they played a computer game.  They were 

then randomly assigned to play either Painkiller or Penumbra and given the respective instruction sheet 

as to how to play the game. Both of the games were run on a personal computer with a graphics card 

capable of supporting the games at their full graphical capacity using a mouse and keyboard interface.   

Play commenced for a period of 20 minutes.  Upon completion, they were asked to immediately 

complete a paper copy of the Flow State Scale Questionnaire 2.  They were then given a break of ten 

minutes, which served as a ‘wash out’ period, then given the brief for the next game and asked to play 

the second game condition for another duration of 20 minutes before completing the Flow State Scale 

Questionnaire 2 again.  This completed the experiment and participants were invited to ask any 

questions they might have had before leaving the room.   
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4.7 Results 

Flow Scale Results 

Dimension Mean S.D. Cronbach’s Correlations 

Challenge Skills Balance (FDS_CS)Max.20  14.75 2.49 .82 (r(7)=0.92, p<0.01) 

Action-awareness merging (FDS_AW)Max.20 15.25 3.24 .94 (r(7)=0.54, p=0.09) 

Clear goals (FDS_CG) Max.20 15.37 2.50 .90 (r(7)=0.87, p<0.01) 

Unambiguous Feedback (FDS_UF) Max.20 14.25 2.86 .92 (r(7)=0.42, p=0.15) 

Concentration on task as hand (FDS_CO) Max.20 12.37 3.85 .84 (r(7)=0.81, p<0.01) 

Sense of Control (FDS_SC) Max.20 13.5 2.44 .70 (r(7)=0.93, p<0.01) 

Loss of Self-Consciousness (FDS_LSC) Max.20 13.25 4.83 .96 (r(7)=0.41, p<0.01) 

Transformation of Time (FDS_TT) Max.20 16.38 3.11 .90 (r(7)=0.61, p<0.01) 

Autotelic Experience (FDS_AE) Max.20 14.25 2.81 .80 (r(7)=0.42, p<0.01) 

Flow Dispositional results totaled. 129.38 17.89 .93  

Table 3- Flow Disposition Results – FDS (correlations are to total FDS score) 

The results of the FDS questionnaire show “high internal consistency” alpha at (>0.8) reported across 

eight of the dimensions, with the Sense of Control dimension only showing “reasonable consistency” 

(>0.6) (Nunnally, 1978).  The overall internal consistency was recorded as “high consistency” with an 

Alpha= 0.91 

 

Dimension Mean S.D. Cronbach’s Correlations 

Challenge Skills Balance (Co_CS)Max.20 13.25 2.78 .89 (r(15)=0.90, p<0.01) 

Action-awareness merging (Co_AW) Max.20 12.90 2.10 .80 (r(15)=0.33, p=0.21) 

Clear goals (Co_CG) Max.20 13.80 2.76 .92 (r(15)=0.84, p<0.01) 

Unambiguous Feedback (Co_UF) Max.20 14.10 2.11 .80 (r(15)=0.64, p<0.05) 

Concentration on task as hand (Co_CO) Max.20 15.20 2.87 .92 (r(15)=0.74, p<0.05) 

Sense of Control (Co_SC) Max.20 13.80 1.54 .59 (r(15)=0.48, p=0.12) 

Loss of Self-Consciousness (Co_LSC) Max.20 13.90 3.85 .98 (r(15)=0.61, p=0.05) 

Transformation of Time (Co_TT) Max.20 14.90 1.84 .79 (r(15)=0.20, p=0.32) 

Autotelic Experience (Co_AE) Max.20 13.70 1.28 .40 (r(15)=0.42, p=0.15) 

Combined Flow results totaled. 125.6 21.13 .79  

Table 4- Flow State Scale Combined Results – FSS (Co)  

Again, a “high level of” internal consistency (>0.8) was reported across eight of the dimensions, with 

the Sense of Control dimension only showing “reasonable consistency” (>0.6).  Again, “high 

consistency” was recorded an overall Alpha = 0.95 
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Dimension Mean S.D. Cronbach’s Correlations 

Challenge Skills Balance (Hi_CS)Max.20 15.00 2.83 .71 (r(7)=0.81, p<0.01) 

Action-awareness merging (Hi_AW) Max.20 16.38 2.62 .77 (r(7)=0.67, p<0.05) 

Clear goals (Hi_CG) Max.20 16.13 1.89 .75 (r(7)=0.62, p=0.05) 

Unambiguous Feedback (Hi_UF) Max.20 16.25 1.83 .74 (r(7)=0.93, p<0.01) 

Concentration on task as hand (Hi_CO) Max.20 16.00 2.73 .86 (r(7)=0.74, p<0.05) 

Sense of Control (Hi_SC) Max.20 15.87 2.17 .84 (r(7)=0.90, p<0.01) 

Loss of Self-Consciousness (Hi_LSC) Max.20 14.13 3.52 .97 (r(7)=0.70, p<0.01) 

Transformation of Time (Hi_TT) Max.20 15.25 2.55 .85 (r(7)=0.47, p<0.12) 

Autotelic Experience (Hi_AE) Max.20 15.13 2.23 .91 (r(7)=0.89, p<0.01) 

High Flow results totaled. 140.13 16.48 .82 (r(7)=0.71, p<0.05) 

Table 5- Flow State Scale Higher Condition results - FSS(Hi) 

 

“Good internal” consistency (>0.7) (Nunnally, 1978) was recorded across eight of the nine 

dimensions, though the dimension Clear goals only showed reasonable consistency (>0.6) (Nunnally, 

1978). The overall internal consistency was recorded as high with an Alpha = 0.92 

 

 

Dimension Mean S.D. Cronbach’s Correlations 

Challenge Skills Balance (Lo_CS) Max.20 11.5 3.02 .87 (r(7)=0.87, p<0.01) 

Action-awareness merging (Lo_AW) Max.20 9.4 2.13 .65 (r(7)=0.40, p=0.16) 

Clear goals (Lo_CG) Max.20 11.5 3.85 .95 (r(7)=0.85, p<0.01) 

Unambiguous Feedback (Lo_UF) Max.20 11.9 2.44 .91 (r(7)=0.48, p=0.12) 

Concentration on task as hand Lo_CO) Max.20 14.4 3.24 .85 (r(7)=0.63, p<0.05) 

Sense of Control (Lo_SC) Max.20 11.6 2.44 .70 (r(7)=0.15, p=0.37) 

Loss of Self-Consciousness Lo_LSC) Max.20 13.6 4.50 .98 (r(7)=0.46, p=0.13) 

Transformation of Time (Lo_TT) Max.20 14.6 2.13 .78 (r(7)=0.22, p=0.30) 

Autotelic Experience (Lo_AE) Max.20 12.3 2.71 .85 (r(7)=0.20, p=0.32) 

Low Flow results totaled 110.8 12.12 .84  

Table 6- Flow State Scale Lower Condition Results – FSS(Lo) 

 

Good internal consistency (>0.7) was recorded eight of the dimensions, though Action-awareness 

merging showed only reasonable consistency (>0.6).  The overall internal consistency was recorded as 

high with an Alpha = 0.94 
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Challenge Skills Balance (FSS_CS) (t(7) =-5.35, p<0.01)      

Action-awareness merging (FSS_AW) (t(7) =-8.50, p<0.01)      

Clear goals (FSS_CG) (t(7) =-5.23, p<0.01)      

Unambiguous Feedback (FSS_UF)  (t(7) =-3.50, p<0.01)   

Concentration on task as hand (FSS_CO) (t(7) =-2.60, p<0.05)       

Sense of Control (FSS_SC) (t(7) =-3.50, p<0.01)       

Loss of Self-Consciousness (FSS_LSC) (t(7) =-0.58, p=0.58)    

Transformation of Time (FSS_TT) (t(7) =-0.60,  p=0.57)        

Autotelic Experience (FSS_AE) (t(7) =-1.91, p=0.10)    

Total of nine Flow dimensions t(7) =-6.42,  p<0.01) 

Table 7 -T-test measuring Flow states between high and low game conditions. 

 

A t-rest was conducted to measure if participants reported a respectively higher flow score in the high 

flow condition over the low flow condition. Overall a significant difference between the two conditions 

was found (t(9) =-6.42 p<0.01). 

 

 

 

  

Dimension FSS Lo FSS Hi Both 

Challenge Skill Balance (r(7)=0.47, p=0.12) (r(7)=0.47, p=0.12) (r(15)=0.50, p=0.11) 

Action-Awareness Merging (r(7)=0.36, p=0.19) (r(7)=0.53, p=0.09) (r(15)=0.51, p=0.10) 

Clear goals (r(7)=0.82, p<0.01) (r(7)=0.81, p<0.01) (r(15)=0.85, p<0.01) 

Unambiguous Feedback (r(7)=0.15, p=0.36) (r(7)=0.59, p=0.06) (r(15)=0.38, p=0.18) 

Concentration on task at hand (r(7)=0.91, p<0.01) (r(7)=0.84, p<0.01) (r(15)=0.92, p<0.01) 

Sense of Control (r(7)=-0.27, p=0.26) (r(7)=0.58, p=0.06) (r(15)=0.19, p=0.33) 

Loss of Self-Consciousness (r(7)=0.78, p<0.05) (r(7)=0.75, p<0.05) (r(15)=0.80, p<0.01) 

Transformation of Time (r(7)=0.05, p=0.48) (r(7)=0.40, p=0.16) (r(15)=0.30, p=0.23) 

Autotelic Experience (r(7)=-0.78, p<0.05) (r(7)=0.45, p=0.13) (r(15)=-0.43, p=0.14) 

Totals (r(7)=-0.53, p=0.09) (r(7)=0.91, p<0.01) (r(15)=0.83, p<0.01) 

Table 8 - Correlation study between disposition to Flow and actual Flow scores recorded. 

 

To assess if the results from the FDS corresponded with the high flow game, a Pearson correlation was 

calculated.  The result (r(9)=0.89, p<0.01 strongly suggests a significant relationship with the high flow 
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game.  A non-significant correlation of (r(9)=0.57, p=0.83) was recorded between the FDS and low 

flow game condition.   

 

To assess for a relationship between each of the flow dimensions towards the FDS score, Pearson’s 

correlation was conducted by combining the high and low scores against the FDS questionnaire 

results.  Overall, a significant correlation (r(19)=0.81, p<0.01) was recorded between FDS and the 

combined flow scores for both games. 

 

 

 

4.8 Discussion  

 

Hypotheses 1  

 

High internal consistency will be recorded across the nine Flow dimensions for both the Flow 

Dispositional Scale (FDS) and Flow State Scale (FSS) Questionnaires. 

 

The overall internal consistency, reported for the Flow Dispositional Scale (FDS) was alpha .91 and the 

combined total score of the Flow State Scales (FSS) suggest very good reliability across eight of the 

nine dimensions, with an overall average alpha exceeding .95.  This suggests that participants 

understood the questions that were being asked of them, suggesting that the dimensions can be reliably 

measured.   

 

However, the ‘Sense of Control’ dimension which reported a score of .61 for the FDS and .69 for the 

FSS, can only be considered as acceptably reliable.  Therefore, the mean scores for this dimension was 

examined across the FDS and FSS questionnaires against the wording of items 6,15,24 and 33 from the 

questionnaires (see appendix).  It was noted that item numbered 33 ‘I am in control of my body’ scored 

the lowest mean out of the FDS responses and the second lowest on the FSS.  This is the only item to 

make a reference to the body, whereas the other items; I have a sense of control over what I am doing, 

I feel like I can control what I am doing and I have a feeling of total control are notable for the omission 

of any such physical reference.  This inclusion to a physical reference also appears under action-

awareness, another of the lower scoring dimensions at 0.76.  Again there is one item ‘I make the correct 

movements without thinking about trying to do so’ that seems to have generated a mean score deviating 

from the other items that include; things just seem to happen automatically, I perform automatically, 

without thinking too much and I do things spontaneously and automatically without having to think, for 
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this dimension.  This perhaps suggests that questionnaire items that made references to the responders’ 

body, may negatively affect the overall consistency of the respective dimensions. 

 

 

Hypotheses 2  

 

The nine dimensions of Flow will correlate with the overall Flow scores recorded and support the two 

most ‘telling’ dimensions of action-awareness merging and a loss of self-consciousness. 

 

Flow is a holistic experience that is dependent on several dimensions or ‘FundeMentals’ whereby the 

‘mind-set’ enables ‘the possibility for flow in many different sporting situations’ (Jackson & 

Csikszentmihalyi).  These dimensions function as components that associate, and are thereby essential 

to the manifestation of flow to occur.  Of the nine dimensions, five of the dimensions might be 

considered as essential to setting the necessary conditions for flow to occur which will be referred to as 

the ‘Conditional Dimensions’, and the remaining four denoted for their the symptomatic traits, which 

will be regarded as the phenomenological dimensions, see table Fig 1. 

 

Conditional Requirement Dimensions Phenomenological Dimensions 

Challenge-Skill balance Action-awareness merging 

Clear Goals Loss of Self-consciousness 

Unambiguous Feedback Transformation of Time 

Concentration on the task in hand Auto-telic experience 

Sense of Control  

Table 9 Flow Dimensions Classified 

 

Whilst the dimensions might be interpreted as input and output variables, the nature with which the 

dimensions sometimes mediate between each other, signifies the complex interpretation required to 

understand how flow is operational as a psychological state.   

 

Two of these dimensions; action-awareness merging and loss of self-consciousness, said to be the most 

telling indicators of flow (Jackson & Csikszentmihalyi) are specifically dependent upon the occurrence 

of other key dimensions in order to emerge.   

 

The action-awareness merging dimension is dependent upon the challenge skills balance, 

concentration on task at hand and loss of self-consciousness dimensions, of which were all reported as 

significant to the total flow score. 
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A loss of self-consciousness which is dependent upon the sense of control is also closely aligned to the 

action-awareness merging dimension as ‘not worrying about oneself frees the self to become totally 

involved in the activity’ (Jackson & Csikszentmihalyi), of which both reported as significant. 

   

However, whilst the three dimensions of clear goals, unambiguous feedback and transformation of time 

did not return significant relationships to the overall flow score for the higher flow condition, they did 

not appear to effect the most telling symptomatic dimensions, being that of action-awareness merging 

and loss of self-consciousness, which were supported by all of the dimensions that are formed by their 

constituent parts representative to the manifestation of flow. 

 

In addition to the correlation study conducted between the Flow Disposition and Flow state scales, a 

Pearson’s correlation was used to examine the relationship between each of the nine dimensions to the 

total flow score in the higher flow condition.  To assess if the nine dimensions of flow were significant 

to the overall flow score, a significant relationship is expected to occur between each dimensions to the 

total score. 

 

Of the nine dimensions, six dimensions returned significant scores; challenge skills   balance (r(9)=0.71, 

p<0.05), action-awareness merging (r(9)=0.64, p<0.05), concentration on task in hand (r(9)=0.72, 

p<0.05), sense of control (r(9)=0.87, p<0.01) loss of self-consciousness (r(9)=0.70, p<0.05) and an 

autotelic experience (r(9)=0.71, p<0.05).   

 

However, three dimensions; clear goals(r(9)=0.63, p=0.52),unambiguous feedback (r(9)=0.58, p=0.78) 

and transformation of time(r(9)=0.39, p=0.26) returned insignificant relationships to the overall flow 

score for the higher flow condition.  Whilst the transformation of time dimension has previously been 

shown to be a problematic measure to attain (see Jackson), the interdependency between the other two 

dimensions of clear goals and unambiguous feedback are inextricably linked, and whilst they were 

reported insignificantly, they appeared to have co-varied together as would be expected albeit, 

insignificantly to the total flow score.   
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Hypotheses 3  

 

The participant’s Flow disposition score (FDS) should correspond with the results from the Flow state 

measured.  

 

To assess if the results from the FDS corresponded with the results on the FSS for the high flow game, 

a Pearson correlation was calculated.  Overall, a result of (r(9)=0.89, p<0.01 represents a significant 

relationship with the high flow game.  A non-significant correlation (r(9)=0.57, p=0.83 was recorded 

for the FDS and the FSS completed for the low flow game condition. 

 

A further analysis was conducted to assess if the scores corresponded between the individual FSS 

dimensions and the FDS scores, again using Pearson’s correlation, between the higher flow condition 

and the FDS questionnaire results.  Of the nine dimensions, four dimensions reported significant 

relationships; action-awareness merging, (r(9)=0.84, p<0.01), clear goals, (r(9)=0.75, p<0.05), 

concentration on task at hand , (r(9)=0.83, p<0.01) and a sense of control, (r(9)=0.67, p<0.05) 

respectively.  Thereby the remaining five dimensions; challenge-skill balance, unambiguous feedback, 

loss of self-consciousness, transformation of time and an autotelic experience all had non-significant 

relationships.   

 

Thus, whilst the overall relationship between the FDS and the FSS was significant, a majority of the 

individual dimensions did not report such a relationship.  This would appear to suggest that it is difficult 

to reliably measure ‘generalised recollections’ of flow occurrences within play experiences, or 

alternatively, that the game experiences that were recalled by the participants were fundamentally 

different in their operation, to the games used in the experiment.   

 

Normally, when participants are assessed in flow studies and complete the FDS, they are asked to reflect 

upon the thoughts and feelings that they would normally experience whilst partaking in the respective 

activity.  However, several participants asked with regard to what game should the FDS be rated against 

as some participants described how their abilities were sometimes better suited to certain game genre 

types, or how they might have a preference and therefore enjoyed certain types of games more than 

others.   

 

To address this, participants were advised to respond by considering the games that they would normally 

play.  Seeing as players normally play games voluntarily and that flow is itself an outcome of an 

intrinsically motivated pursuit; the best recollected comparison should be suited to the ones played for 

pleasure.  However, this poses a problem; if the games that participants normally played were 

structurally different, belonging to a different genre type, that adopted a different interface type, such 
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as a real time strategy, then the experience which they would be grading on the FDS questionnaire 

would be more unlikely to resemble the games used in the study.   

 

However, as participants were instructed to generalise about the games that they would most often play 

and demonstrated in the study a familiarity and enthusiasm for the first person genre used in the study, 

the flow disposition responses by the participants seemed to be still relatively appropriate to the games 

which they were asked to play.  However, it would probably have been more appropriate to have 

specified to the players that they should have thought how they normally felt when playing the first-

person genre, which would then consist of the many theoretical aspects considered in the study design, 

apart from other game genre types.  Regardless, it is unclear as to the likely effect size that such 

variability within games is likely to have upon FDS data, or if asking video game players should be 

deemed any more problematic than data that might be collected from other such activities.  For example, 

a tennis player is likely to respond dependent upon the skill of their imagined opponent, a rock-climber 

by the imagined situational factors, e.g. weather or climbing partner, or a painter that may be inspired 

by the moment, all are difficult to gage as they are comprised and perhaps compromised by the countless 

situational variables that can emerge.  

 

However, the overall combined scores for both game conditions used in the study reported a significant 

relationship correlating with the FDS score of , (r(19)=0.81, p<0.01), suggesting that the participant’s 

flow dispositions scores did corresponds with the results from the Flow state measured.      

 

 

Hypotheses 4  

Participants assigned to the high Flow condition will report a higher Flow score than when exposed to 

the lower Flow condition.  

 

As hypothesised, the overall results of the T-test showed a highly significant difference t(9) =-3.56,  

p<0.01), between the two game conditions, with the high flow game condition scoring higher.  Using 

paired sample t-tests across the nine dimensions, the dimensions of challenge-skills balance (CS), 

action-awareness merging (AW), clear goals (CG) and a sense of control (SC), reported a significant 

difference between the conditions.  However, whilst the mean score for all other dimensions were higher 

in the high flow condition (albeit the problematic transformation of time) they were found to be non-

significant.  However, comments made during the study by the participants might suggest why not all 

of the dimensions returned significant differences as hypothesised.   

 

Most participants commented on how much they had enjoyed playing the low flow condition, in 

particular the problem solving element seemed to be an appealing aspect commonly recounted.  This 
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could perhaps explain why the concentration on the task in hand (CO) dimension showed a higher score 

on the questionnaire than was expected.   

 

Furthermore, the dimension, loss of self-consciousness (LSC) is also dependent on the concentration on 

the task in hand dimension as through deep involvement in an activity regard for the self disappears, 

which could also explain the non-significant result.  Additionally the unambiguous feedback dimension 

was perhaps mistakenly hypothesised as only relevant to visual game action as present in the high flow 

condition, but should have factored too how the influence of the narrative could create a conscious 

holding focal point within the players psyche.   

 

For example, in the low flow condition (Penumbra) player’s focus was directed continually towards 

trying to solve the problem of finding a way out of a room, which demanded logical engagement.  It is 

possible that the visual feedback of Painkiller and the puzzle aspect in Penumbra are conveyed through 

different channels, thereby theoretically distinctive, but still not sufficiently distinguished apart as they 

can be answered by the same questions within the questionnaire for this dimension.   

 

Whilst the remaining two dimensions of an autotelic experience and transformation of time, reported 

non-significant differences, it does not seem so surprising given the unexpected appeal of Penumbra 

which was apparent from running the study and the previously detailed problems associated with 

accurately measuring the transformation of time. 

 

 

4.9 Conclusion 

This study examined if the Flow State Scale and Flow Dispositional Scale questionnaires, were suitable 

for measuring flow in a video game activity. The results show good internal consistency and reliability 

across all dimensions. The games that were hypothesised to support a high and a lower flow state 

returned the results as hypothesized, suggesting the flow Scales can validly measure the flow construct 

across conditions through their respective dimensions.     

 

Furthermore, the most telling action awareness dimension of flow scored significantly as was expected 

between the flow conditions.  The correlation study which examined the relationship between each of 

the dimensions to the total flow score, the dimensions; action awareness merging and loss of self-

consciousness with the respective dimensions that enable them, all scored significantly in the higher 

flow game condition.   
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These two dimensions demarcate the concept of flow in games more clearly from other concepts of 

player interaction such as presence and immersion.  Whilst flow is generally considered as a form of 

involvement, the concepts of action awareness merging, and loss of self-consciousness are two 

measurable constructs which may provide more insight towards how players appraise game content 

within play experiences.  This would aid future research which seeks to understand how players 

engage with the social cues of game content through the performance based agenda that forms flow. 

 

However, despite some strong theoretical evidence that suggests the questionnaires were suitable for 

measuring flow within this domain between conditions, the relationships between the clear goals and 

unambiguous feedback dimensions were not significant and thus remain ambiguously difficult to 

understand. This might be attributed to the contextual components of the games chosen, which was 

reliant on a qualitative judgment of the games’ properties, which would have benefited had they been 

independently verified through some system of calibration prior to the study being undertaken.   

 

Furthermore, as some players are understood to be more susceptible to flow than others, perhaps on 

account of their preferred playing habits, it would be advisable to clearly qualify the type of games that 

players normally play and select games for future research that are consistently comprised of the same 

active mechanisms or similarly fashioned narrative features, which seem to have inadvertently served 

as mechanisms. 

 

Though these dimensions, as previously described, function as conditional dimensions, and are not 

specifically cited to be as specific to the action awareness and loss of self-consciousness dimensions, 

they are obviously important, to the conventional understanding of flow proposed by Jackson & 

Csikszentmihalyi, and should be assessed further in order to understand the functioning process of how 

flow operates.   

 

The relationship study between the various dimensions suggests that the theoretical concept for flow 

proposed by Csikszentmihalyi does operationalise and that this theory based understanding, when 

analyzed through statistical methodology, is for the most part supported.  Research into flow that has 

sought to understand how it is operationalised and manifests within activities that has been drawn from 

qualitative data, has now been applied using a quantitative data methodology, the data set suggests that 

the theoretical model is generally supported.  
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CHAPTER 5 Study 2:  Empirically Exploring the Censors Concerns   

 

 

Investigating if the constructs of Flow and Presence moderate aggression within video game 

players.  

 

Abstract 

 

Governmental and industry regulated organisations responsible for assigning age classifications to 

video games, apply such ratings to video game content based how they assume players are likely to 

interpret and play with game content.  Some suggest that antisocial tendencies are mitigated during play 

experiences by the focus that is necessary to play the game which in inherent to the player’s experience.  

This factor, is in some ways synonymous with the psychological construct of flow, and is presumed to 

influence the saliency by which players appraise game content which in turn can influence their 

propensity to form negative anti-social attitudes.  Empirical research that has sought to investigate the 

effects of exposure to violent video games has relied upon traditional media violence theories to explain 

effects; however such studies have not examined the concerns that have arisen over the interactive 

context or the myriad of processes within play experiences.  An empirical study sought to examine the 

numerous concerns reported by game classifiers through the full context of the play experience in order 

to assess if a relationship exists between interactivity and aggression.  Results showed that mediation 

type, game type, enjoyment, presence and flow all had no significant effects upon how participants 

responded to an aggressive cue, and thus did not support the media violence theories of Social Learning 

and Social Cognitive Theory that are often purported as relevant to violent video games.  However, 

some evidence did suggest that flow may reduce aggression within players, though further research 

using higher ‘flow enabling’ games should be conducted before such an assertion can be reliably 

concluded.   

 

 

Keywords 

 

5.1 Introduction 

 

As previously described in the introduction the classification of video games reports revealed concerns 

and aspects of violent video games that despite previous empirical research studies, had not essentially 

answered the questions most pertinent to classification organisations.   This is the purpose of this study 

and to further an understanding of how flow and presence might attribute to type of aggression within 

video game players. 
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5.3 Design 

 

This study will use an experimental design to examine whether presence and flow mitigates player 

aggression in a violent and non-violent playing condition, and assess how mediation with game content 

may affect aggression through an assessment across both playing and watching conditions using violent 

and non-violent games.    

 

The screening methods, (see section 1), used in the classification of video games will be examined to 

see if the two conditions of playing and watching  significantly affect play interpretation and response 

to game content via the aggression questionnaire.  Many of the assessments made by classification 

personnel of game content, and the attributes of play, were characteristic of the same factors considered 

to contribute to presence and flow.  The measure of presence, interpreted as the extent in which players 

felt immersed in the game, will be measured using the ITC-Sense of Presence Inventory (ITC-SOPI) a 

cross-media presence questionnaire.  As this is a cross-media questionnaire it is suited to both passive 

and interactive media types by directing questions towards the ‘display environment’.  This is more 

pertinent to measuring the watching and playing conditions than the Witmer and Singer Presence 

Questionnaire, a more technology aspirated approach which was principally designed for measuring 

presence in virtual environments. 

 

As Anderson has stated, the crux of the violent video game debate lies in their arguably unique ability 

to increase aggressive cognitions, specifying that only the violent content should directly prime 

aggressive thoughts which stimulate the long-term development of aggressive knowledge structures 

(Anderson, 2001).  Thereby aggressive thoughts will be measured across four constructs; Physical 

aggression, verbal aggression, anger and hostility using a short form version of the Buss and Perry 

aggression questionnaire which has been revised to measure state instead of trait aggression. This will 

be completed three times in all for each participant.  The first time, to establish a participant’s aggressive 

disposition, then repeated after completing each game condition.  Analysis of the results in the 

aggression questionnaire will enable to determine if the participant’s aggression levels change 

respective to game exposure.  

 

The hypotheses used in this study are generated twofold; Firstly, they are primarily derived from various 

arguments made by classification organisations towards the likely effect that the interactive aspect of 
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video games should have, and secondly they will test the arguments previously made by researchers 

(Gentile & Anderson, 2003) derived from Social Learning and Social Cognitive Theory. 

 

 

5.4 Material/Apparatus 

 

The choice of games will be comprised of a violent and non-violent title.  A violent game will be defined 

as a game which depicts violence in which players can cause intentional harm.  A problem with previous 

studies that use the violent versus non-violent approach is that often the games are not comparable.  For 

instance, Nowak, Kremar & Farrar (2006) chose Hitman 2: Silent Assassin (Eidos, 2002) a violent 3rd 

person adventure game with Tony Hawk Pro Skater 3 (Activision, 2001), a 3rd person skateboarding 

sports simulation. These titles, aside from the violent and non-violent themes are so fundamentally 

different in their structure that it would be difficult to conclude that the results could be singularly 

attributed to the violence. This problem is inherent of other studies, Anderson and Dill (2001), matched 

Wolfenstein 3D, a fast paced 1st person shooter, to Myst, an exploratory puzzle game, describing them 

as sharing the same “3D walkthrough format”.  It is not easy to find two video games that are equal in 

all respects (Freedman, 2001) but it is important in order to establish that resulting effects are due to the 

violent content and no other aspects of the game.   

 

As a judicial decision had overturned the BBFC’s decision to refuse Manhunt 2 (Rockstar North, 2008) 

a certificate, and it had therefore become legally available in the public domain with an ‘18’ certificate, 

it was chosen to assess if it did specifically pose a risk to adults. 

 

The other game chosen for comparison was Tomb Raider Anniversary (Crystal Dynamics, 2007) which 

was certified as a ‘12’, which, like Manhunt 2 (Rockstar,2008) is a third person adventure game for the 

Sony PlayStation 2 game console.  Both games consist of similarly mapped controls, to enable player 

interaction, similar graphical presentation, and appeared to be similarly favourably comparable in the 

‘gaming’ press in terms of playability and enjoyment, however, the games do consist of a significant 

difference in the amount of violence.  

 

Whereas Tomb Raider was primarily concerned with navigating and traversing natural environments 

with very occasional defensive combat, players in Manhunt 2 could not proceed unless the player 

partook in execution style kills, in narrow corridors by which confrontation was continually the only 

pathway through the game.  Manhunt 2 also enabled players to use a wide array of normal ‘every day 

objects’; such as carrier-bags to mask, suffocate then bludgeon opponents, pens to eye-gouge, knives 
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to stab, slash and eviscerate and work saws to decapitate opponents.  The easy availability of such 

implements would appear likely mechanisms by which the BBFC had argued that the game possessed 

little distancing.  The game also contained frequent profanity.   

 

 

5.5 Participants 

 

48 Participants 36 male and 12 female undergraduate, postgraduate and staff from the University of 

Portsmouth were invited to take part in the study.  The 48 participants ranged in age from 19 to 49 years 

(M=26.6 SD=7.6).  Overall, participants reported that they played computer games often but ‘less than 

50% of days’.  Ethical approval was sought through the University of Portsmouth’s ethics committee 

and approved before commencement.  

 

 

 

5.6 Procedure 

Participants were invited to partake and upon entering the room were given an information sheet.  Aside 

from detailing the procedure it detailed that ‘The aim of this study is to examine how video game content 

is perceived on screen by measuring several experiences that are commonly thought to occur’.  Aside 

from the type of questions presented within the questionnaire later in the study, the purpose of the study 

was kept ambiguous.   

 

Participants were advised that the experiment would take no more than 1 hour 30 minutes to complete, 

and that they were entitled to withdraw from the study at any time if they so wished.  Upon agreeing to 

partake, signed consent was obtained. 

 

Participants then completed the ITC-SOPI background information sheet, (Lessiter, J et al. 2001) the 

Short Form version of the Buss & Perry aggression disposition questionnaire (Bryant & Smith, 2002) 

and Flow State Scale 2 (Jackson & Ecklund. 2002).  Participants were then randomly assigned to either 

a watching or playing condition. 

 

They then either watched or played Manhunt 2 (the violent game) or Tomb Raider Anniversary (the 

non-violent game) for the Sony Playstation2 on a 19” flat screen monitor for an uninterrupted period of 
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20 minutes.  Participants that watched did so in the same setup as players, but with the recorded game 

footage displayed via the same monitor from a tape recording. 

 

Upon completion they were then asked to complete the short form version of the Buss & Perry 

aggression questionnaire which measures physical aggression, verbal aggression, anger and hostility.  

The Flow State Scale 2, which measures Flow across nine dimensions, and then the ITC Sense of 

Presence Inventory. 

 

A period of 12-15 minutes generally elapsed for participants to complete the questionnaires, so for 

consistency, they were asked to play or watch the second condition exactly 20 minutes after having 

completed the first condition, for a consistent separation between each game experience.  The second 

game and same order of questionnaires were then completed again.   

 

 

5.7 Preliminary Data Analysis 

Analysis to assess the reliability of the data gathered was conducted using Cronbach’s alpha which 

generally ranged from an acceptable (0.7) to excellent (0.9) across all three of the constructs of 

aggression, flow and presence suggesting that the questionnaires used were suitable, (George and 

Mallery, 2003).  Though for hostility, an overall Cronbach’s score of (0.66) falls just short of acceptable, 

and is thereby questionable.  A further breakdown of these scores follows: 

 

  

Cronbach’s Physical Verbal Anger Hostility 

Disposition .74 .74 .72 .67 

Nonviolent .76 .85 .81 .69 

Violent .69 .86 .77 .62 

Total .73 .82 .77 .66 

Table 10 Aggression (3items per subscale) measures 

 

 

 

Crons CS AW CG UF CO SC LSC TT AE 

Disp .75 .77 .76 .93 .82 .80 .90 .87 .71 

Vio .82 .78 .78 .91 .90 .78 .91 .86 .91 

NVio .77 .83 .81 .91 .93 .83 .91 .69 .96 

Total .78 .79 .78 .92 .88 .80 .91 .81 .86 

Table 11 Flow (4 items per subscale) measures 
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Cronbach’s Spatial Engagement Eco Nat Valid Negative Effs 

Violent .90 .84 .65 .85 

Nonviolent .92 .90 .74 .74 

Total .91 .87 .70 .80 

Table 12 Presence (varies per subscale)  

 

 

 

 

 

 

 

 

Hypothesis 1 – Investigating the Play versus Watch Effect 

 

Classification organisations assert various theories as to the likely affect that interaction will have upon 

players, often painting a dichotomous picture where they seldom agree (OFLC, AU 2005; OFLC NZ, 

2005; BBFC, 2007).   

 

The control aspect of interaction that players make with games appeared to be of a serious concern 

(OFLC NZ, 2005) as the player’s ability to initiate, expose and control levels of violence was described 

as part of an ‘accommodation process’.  This process thus enabled a ‘sense of doing’ whereby the ‘active 

participation would increase learning’. 

 

Furthermore, it was argued that through ‘Electing the amount, type, and speed in which violence is 

escalated into extreme cruelty requires an antisocial attitudinal shift or reinforces such attitudes’ (OFLC 

NZ, 2005).  

 

However, interaction was not always deemed so problematic, as it was also argued that the interactive 

demands placed upon players were sometimes thought to have an opposite effect (BBFC,2007), as 

interactivity requires the player to concentrate on the game, thereby ‘It is not open for him or her to just 

sit back and enjoy the violence, or even express aggression’ and if players were feeling aggressive then 

they would ‘need to back off sufficiently to have a mind clear enough to work the game.’  It was also 

reported that for players ‘any violence is unlikely to be shocking (in the way that film violence can be) 

precisely because the gamer is in control of it.’  (BBFC,2007), 

 

To assess if there is a negative effect resulting from interactive mediation, aggression will be measured 

between participants assigned to watching or playing conditions, thereby: 
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It is hypothesised that participants that play the violent game will report a significant difference in 

aggressive shift compared to participants that watch the violent game. 

 

 

5.8 Results 

 

The hypotheses used in this study would not be suited to using a multi-way ANOVA approach as the 

non-violent watching condition is a comparison condition, not an ‘issue’ for the classifiers.  Thereby, 

to use a multi-way ANOVA approach would be incongruous to the overall aim, as it could introduce a 

confound to the main hypotheses to be tested.  Thus, a t-test or correlation design is used to 

investigate specific hypotheses, grounded in the respective issues cited by classifiers.   

 

However, it is still important to consider the combined effects of factors, in this case the mediation and 

game types, that may have on the dependent measures of aggression in this study, as the impact of such 

a factors can depend upon the level of another factor and therefore when interaction effects are present, 

it means that an interpretation of the main effects are incomplete or misleading.  Thereby, an assessment 

for interactions related to the data used in hypotheses 1 and 2 will be assessed.  

 

An ‘aggressive shift’ score, was calculated from each participant’s aggression score before and then 

after playing the violent game. 

 

An Independent samples t-test was conducted to compare aggression in playing and watching 

conditions. There was a non-significant difference in the scores for playing (M=-.46, SD=4.62 and 

watching (M=-.04, SD=4.18 ) conditions; t(24)=-.33, p=.75 

 

 Playing Watching d T-Test power 

Physical M= 0.21     SD=1.84 M= 0.08      SD=0.97 0.09 t(23)=0.29,  p=.77 0.06 

Verbal M=-0.46    SD=1.41 M=-0.13     SD=2.10 0.18 t(23)=-0.65,  p=.52 0.10 

Anger M=-0.17    SD=1.81 M= 0.08     SD=1.70 0.14 t(23)=-0.49, p=.62 0.08 

Hostility M=-0.46    SD=2.00 M=-0.04     SD=1.23 0.25 t(23)=-0.87, p=.39 0.14 

Overall M=-0.46    SD=4.62 M=-0.04     SD=4.20 0.10 t(23)=-0.33, p=.75 0.06 

Table 13 - Independent T-tests watching and playing conditions 

  

When no effect is found, is it important to ratify whether there really is no effect, or if there may have 

been an effect, but there was insufficient power to find it (Dancey, 2007).  To have attained a desirable 

power level of 0.80, (Field, 2005) which represents an 80% chance of finding an effect, it was calculated 

that a total sample size of 3472 participants would have been needed.  Aside from it being very difficult 
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to run an empirical study with such a high number of persons, this also implies that the effect size is 

actually likely to be so small, that essentially there really is no effect, thus supporting the null 

hypothesis.  Furthermore, Cohen has previously recommended a power value of 1-.2 or .8 as suitable 

(Cohen, 1988, 1992). 

  

Thereby the alternative hypothesis is rejected and the null hypothesis; participants that played the 

violent game will not report a significant difference in aggression compared to participants that watched 

the violent game, is accepted. 

 

 

 

5.9 Discussion 

 

The hypothesis was not supported as no significant difference in aggression was found between the 

mediation types.  There was no suggestion that participants that played showed a higher propensity to 

respond to the aggression questionnaire scenario by readying retaliatory scripts, even though the 

increased cognitive demand of playing as opposed to watching is assumed to more readily prime 

knowledge structures for activation. This suggests that despite playing-participants having to automate 

the decision to aggress dozens (if not hundreds) of physical assaults within a 20 minute duration, they 

were still no more predisposed thereafter to appraising the aggressive questionnaire scenario with a 

hostile bias or showing any preference to enact a more aggressive response than their watching 

counterparts.  

 

This suggests that enabling players with the sense of control to enact violence does not appear to be a 

causal factor that could promote a significant difference in antisocial attitudinal shifts over their 

watching counterparts.  Furthermore, this does not support the concept of increased learning through 

participation. 

 

 

Hypothesis 2 - Violence versus non-violence; Assessing the ‘risk’ of video games to adult players. 

 

In summarising their previously overturned decision to refuse Manhunt 2 a certificate and thus 

distribution to the general public in the UK, the BBFC stated that to do so ‘would involve a range of 

unjustifiable harm risks, to both adults and minors’.  This was explained through several systemic 

aspects of the game play experience itself, as the game ‘constantly encourages visceral killing with 

exceptionally little alleviation or distancing’ and ‘the game's unrelenting focus on stalking and brutal 

slaying and the sheer lack of alternative pleasures on offer to the gamer’ formed the basis of their 

decision.   
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These arguments lend themselves to the underlying mechanisms that explain Social Learning Theory, 

whereby antisocial behaviours that have a tendency to be rewarded in games will become more likely 

to be imitated by persons observing entire behavioural sequences.  As Manhunt 2 does possess, as 

already pointed out by the BBFC, a very narrow focus centred upon aggressive behaviour with no other 

apparent alternate playful choices at the player’s disposal, this clear focus upon aggressive, violent 

enactments, should prime aggressive thoughts as being appropriate for conflict resolution. 

 

Anderson & Bushman state (Anderson & Bushman, 2001), that it is only the violent content within 

violent video games that should directly prime aggressive thoughts.  Therefore game content, 

irrespective of mediation type should have an effect on participant’s propensity to aggress.  

 

 

Hypothesis 3 The participants will respond with a significantly increased aggressive shift when 

playing the violent game than the non-violent game. 

 

A paired-sample t-test was conducted to compare aggression shifts between the violent and non-violent 

game conditions. There was a marginally significant difference in the overall aggression shift scores 

between playing the violent (M= -0.46, SD=4.62) and non-violent (M= -2.75, SD=3.25) conditions 

(t(24)= -1.91, p=0.07).  The paired-sample t-tests were then run at each of the four aggression sub-

scales: 

 

 Violent Non-Violent d T-Test power 

Physical M=0.21    SD=1.84 M=-0.46     SD=1.25   0.27 t(23)=1.31, p=0.20 0.36 

Verbal M= -0.04   SD=2.60 M=-0.71     SD=2.62 0.14 t(23)=0.70,  p=0.50 0.16 

Anger M= -0.17   SD=1.81 M=-0.71     SD=1.23 0.26 t(23)=1.26,  p=0.22 0.34 

Hostility M=-0.46    SD=2.00 M=-0.96     SD=1.40 0.17 t(23)=0.84,  p=0.41 0.20 

Overall M=-.46   SD=4.62 M=-2.75   SD=3.25 0.38 t(23)=-1.91, p=.07 0.58 

Table 14 - Paired-sample T-Test within subjects between game condition types. 

 

No significant differences were found between the aggression shifts at the subscale levels between the 

two game conditions (Table 2).  Furthermore, all mean scores with the exception of a small increase for 

Physical aggression in the violent condition, scored negative values resulting in the marginal decrease 

in aggression across both conditions (Table 2).         

 

As the violent game condition did not significantly differ from the non-violent game the alternative 

hypothesis is rejected in favour of the null hypothesis; participants that played the violent game will not 
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report a significant increase in aggressive shift compared to participants that played the non-violent 

game.  It should be noted however, that overall aggressions type combined did show a marginal 

difference t(23)=-1.91, p=0.07, so it is difficult to decipher as very close to the p0.05 threshold. 

 

 

Hypothesis 4 The level of aggression caused by the violent game will be significantly increased from 

the participant’s aggressive disposition score.  

 

To assess if there was actually any significant level of aggression increase reported when participants 

mediated with the violent game, the pre and post aggression scores were compared using paired-sample 

t-tests for the violent game under the playing and watching conditions separately.  

 

 

5.10 Results 

No significant increase in overall level of aggression was found (t(23)=.49, p=0.63) for the playing 

participants (Table 3).  Similarly, watching participants (Table 4) also showed no significant increase 

(t(23)=0.05, p=0.96).  

 

The paired-sample t-tests were also run for the playing and watching conditions at each of the four 

aggression subscales, results are shown in the tables  

 Pre-score Post-Score T-test 

Physical M=6.70 SD=4.10 M=6.90 SD=3.50 t(23)=-.55, p=0.59 

Verbal M=9.33 SD=3.90 M=9.29 SD=3.90 t(23)= .08, p=0.94 

Anger M=6.30 SD=2.60 M=6.20 SD=2.50 t(23)= .45, p=0.66 

Hostility M=7.70 SD=3.40 M=7.21 SD=2.70 t(23)=1.12,p=0.30 

Overall M=30 SD=10.90 M=29.5 SD=9.70 t(23)=.49, p=0.63 

Table 15 = paired-sample t-test for playing violent condition. 

 

 

 

 Pre-score Post-Score T-test 

Physical M=6.50  SD=3.81 M=6.58  SD=3.83 t(23)=-.42, p=0.68 

Verbal M=9.25  SD=3.57 M=9.08  SD=3.65 t(23)=.39,  p=0.70 

Anger M=7.37  SD=4.14 M=7.45  SD=3.83 t(23)=-.24, p=0.81 

Hostility M=6.33  SD=3.11 M=6.29  SD=3.07 t(23)=.17,  p=0.87 

Overall M=29.45  SD=11.14 M=29.42 SD=10.77 t(23)=0.05,p=0.96 

Table 16 = paired-sample t-test for watching violent condition. 
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As no significant effect was found the alternative hypothesis is rejected and the null hypothesis; the 

increased level of aggression caused by the violent game will be non-significant, is accepted. 

 

 

Assessing for interactions 

 

As previously described it is important to assess for interactions; the combined effects of factors on the 

dependent measures of aggression, to be able to ascertain a complete interpretation of the main effects 

in the study. 

 

A 2x2 mixed ANOVA design analysis was run using the ‘aggression shift’ data as used in hypotheses 

1 and 2. 

 

The overall measure of aggression difference between mediation type was non-significant 

F(1,46)=0.01,p=0.94.   The overall difference in aggression measured between the game types was 

significant F(1,46)=6.210,p<0.05, with the violent game scoring M= -0.25 and the non-violent M= -

2.90.  No interactions were found, as there was an overall non-significant result F(1,46)=0.11, p=0.74.  

Further analysis was conducted across the four aggression types: 

ANOVA 

Table 

Mediation Type Game Type* Interaction Power* 

Physical F(1,46)=0.03,p=0.87 F(1,46)=1.93,p=0.17 F(1,46)=0.21,p=0.65 0.30 

Verbal F(1,46)=0.43,p=0.52 F(1,46)=1.79,p=0.19 F(1,46)=0.05,p=0.83 0.30 

Anger F(1,46)=0.10,p=0.75 F(1,46)=3.11,p=0.08 F(1,46)=0.14,p=0.71 0.40 

Hostility F(1,46)=0.40,p=0.53 F(1,46)=3.53,p=0.07 F(1,46)=0.35,p=0.56 0.50 

Overall F(1,46)=0.01,p=0.94 F(1,46)=6.21,p<0.05 F(1,46)=0.11,p=0.74 0.70 

Table 17 = Analysis of Variance all conditions aggressive shifts. 

 

As no interaction effects were found to be present the interpretation of the main effects from the data 

previously concluded for hypotheses 1 and 2 appear to be complete. However, as there did appear to 

be a significant difference between the game types when the ANOVA was conducted, a further 

analysis was run to assess between participants that watched to substantiate why this was significantly 

different as this had been found to be only partially significant for the game type analysis for playing 

participants conducted in hypothesis two.   
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 Violent Non-Violent d T-Test power 

Physical M=0.08    SD=1.00 M=-0.25     SD=1.90   0.13 t(23)=-0.65, p=0.52 0.37 

Verbal M= -0.13   SD=2.10 M=-1.04     SD=2.00 0.27 t(23)=-1.33,  p=0.20 0.84 

Anger M= 0.08   SD=1.70 M=-0.75     SD=2.20 0.26 t(23)=-1.30,  p=0.21 0.82 

Hostility M=-0.04    SD=1.23 M=-1.00     SD=2.02 0.39 t(23)=-1.91,  p=0.07 0.99 

Overall M=-.42   SD=4.18 M=-3.04   SD=6.40 0.30 t(23)=1.72, p=0.10 0.92 

Table 18 - Paired-sample T-Test within watching subjects between game condition types. 

 

Discussion (Hypothesis 2 & 3) 

The BBFC’s argument that the violent game condition (Manhunt 2) would involve ‘unjustifiable harm 

risks’ to adults were unfounded, as the game did not promote any adverse effects within participants 

used in the study that played or watched the game.  Furthermore the OFLCNZ’s concerns that players 

‘regardless of age or maturity’ would be affected were too, uncorroborated. 

  

Despite the game’s narrow focus upon extreme, continuously reoccurring violent behaviour, attitudes 

towards the use of aggression within participant’s remained unchanged.   

 

This suggests that the availability of the game within the public domain to an audience of 18 years and 

over (the rating under which it was eventually released) does not pose a risk to this demographic of the 

general public.   

 

 

Hypothesis 5 - Video Game Aggression and Enjoyment 

 

It has been argued that a ‘Violent game play that is intended to be enjoyable has the potential to inure 

players to violence in general ‘(OFLC NZ, 2003).  It is unclear as to whether this is simply on account 

of the violence within games, or whether game-play mechanisms, together with violence should create 

this propensity to aggress.     

 

Gentile & Anderson, (2003) suggest that in game rewards, (which should make for an enjoyable 

experience), increases the frequency of behaving aggressively within a game, and thus is likely to 

increase imitation through teaching more positive attitudes towards using force to resolve conflicts, 

furthermore, they argue that the patterns by which they emerge will increase player’s motivation to 

persist in the game.   

 

Essentially, irrespective of these two routes, be they enjoyment brought about by ‘fun violent 

enactments’ or the ‘in game’ rewards (such as points, virtual money, etc) that are often associated with 
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them, a level of enjoyment should correlate accordingly to their measure of aggressive response on the 

aggression questionnaire if a violent game that is enjoyable is more likely to promote the use of 

aggressive scripts, thereby:  

 

Hypothesis 6 - the level of enjoyment will correlate with the playing participant’s measure of 

aggression. 

 

To measure the level of enjoyment, the autotelic dimension of the Flow State Scale was used.  Flow has 

been described as an autotelic experience, ‘one that is intrinsically rewarding, one that we choose to do 

for its own sake’ (Jackson & Ecklund, 2002).  This dimension, is measured using four question 

statements which include; ‘I really enjoy the experience’, ‘I love the feeling of the performance and 

want to capture it again’, ‘the experience leaves me feeling great’ and ‘the experience is extremely 

rewarding’. 

 

Whilst these questions seem to be generally suited to describing if an experience might be an enjoyable 

or even fun experience, this dimension was previously derived from people that defined the sense of 

effort, feeling strong and accomplished in their task as enjoyable.   

 

It was therefore necessary for clarity to ensure, that this dimension was suited to measuring enjoyment, 

this was cross-checked using a Pearson’s correlation with question 8 from the ITC_SOPI questionnaire 

part B ‘I enjoyed myself’.    

 

Results showed that the autotelic dimension recorded for all playing participants was significantly 

correlated with the enjoyment question (r(47)=0.83, p<0.001), from this it  can be inferred that the 

autotelic dimension is suitable for measuring enjoyment. 

 

Whilst the ITC_SOPI questionnaire was previously designed and validated for cross media 

consumption, thus active participation such as playing a video game, or more passive mediation such 

as watching media can be reliably measured, the Flow State Scale has only been statistically validated 

for playing, but not watching, a video game.  Thereby the analysis conducted to assess the Autotelic 

dimension would be restricted to the playing participant’s used in the study. 

 

Finally, before conducting analysis to identify if any relationship existed, the games were assessed to 

see if they promoted ‘fun’ or a sufficient level of enjoyment.  The playing participants overall 

reported (M=3.52) to the ITC_SOPI  question and (M=3.44) to the Flow Scale question when grading 

the enjoyment.  These scores, out of a maximum of 5, are not particularly high, so suggested that 

participants felt indifferent. 
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A further analysis by each game showed the non-violent game score M=4.04 and the violent game 

M=3.00.  This seemed to represent a marked difference as to how much participants reported their 

enjoyment between the games, and thus it would be prudent a consideration when interpreting the 

results. 

  

Results 

To assess the level of enjoyment recorded by participants, the auto-telic dimension of Flow, was 

analysed against each of the four aggression types using a one-tailed Pearson’s correlation to assess for 

a relationship. 

 

Condition Physical Agg. Verbal Agg. Anger Hostility 

Playing Violent (r(23)=0.10, p=0.33) (r(23)=-0.19, p=0.19) (r(23)=0.24, p=0.14) (r(23)=0.04, p=0.43) 

Playing Non-

Violent 

(r(23)=-0.06 p=0.39) (r(23)=0.10, p=0.33) (r(23)=-0.09, p=0.33) (r(23)=-0.10, p=0.34) 

Table 19 –Pearson’s One-tailed Correlation study between autotelic experience and four aggression 

ypes 

 

No relationships were found between any of the four aggression types and enjoyment recorded for the 

playing participants. 

 

As the ITC_SOPI questionnaire is suited to both playing and watching conditions 

question 8 ‘I enjoyed myself.’, was also assessed independently of the Autotelic dimension, again a two-

tailed Pearson’s correlation was used to assess for a relationship. 

 

Condition Physical Agg. Verbal Agg. Anger Hostility 

Playing Violent (r(23)=0.22, p=0.15) (r(23)=-0.67, p=0.38) (r(23)=0.26, p=0.11) (r(23)=0.18, p=0.20) 

Watching Violent (r(23)=0.23, p=0.14) (r(23)=0.18, p=0.21) (r(23)=0.14, p=0.26) (r(23)=0.08, p=0.36) 

Playing Non-

Violent 

(r(23)=0.08, p=0.36) (r(23)=0.04, p=0.44) (r(23)=-0.10, p=0.32) (r(23)=-0.18, p=0.21) 

Watching Non -

Violent 

(r(23)=0.25, p<0.05) (r(23)=0.09, p=0.33) (r(23)=0.30, p=0.08) (r(23)=-0.15, p=0.24) 

Table 20 - Correlation study between ‘enjoyment’ ITC_SOPI 8B question and aggression sub-scale 

scores 

 

Nearly all results reported were found to be non-significant suggesting that no relationship between the 

enjoyment and aggression existed.  The one significant result found was for participants that watched 
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the non-violent condition that reported a weak relationship (r(23)=0.25, p<0.05).  However, as 

previously reported, given that there was an actual decrease in aggression for this condition, this result 

can be dismissed.  

 

Furthermore, and most specifically, the analysis concerning the playing participants is consistent with 

the non-significant results reported for the autotelic dimension.  As data from multiple sources should 

help to reinforce any identified regularities it is possible to infer that there is no relationship between 

enjoyment and aggression.  As the hypothesis was not supported, it is rejected in favor of the null-

hypothesis that; that the level of enjoyment will not correlate with the playing participant’s measure of 

aggression. 

 

 

5.11 Conclusion 

 

The theoretical arguments previously outlined do not appear to be supported by the hypothesis tested 

in this study.  Purposeful and enjoyable outcomes such as game progression that are facilitated by the 

decision to aggress violent enactments did not appear to promote, or prime aggressive thoughts.  

Participants did not associate the rewards of playing as enjoyment by which new behaviours could be 

learned, or influence their attitudes to respond more aggressively within the aggression questionnaire.  

This does not suggest that they are more likely to show a desire to imitate anti-social behaviour or see 

using force as a suitable means to resolve conflict.    

 

 

 

Hypothesis 7 - Video Game Aggression and Flow 

 

In discussing the nature of play experiences, the BBFC described, in a report commissioned to improve 

understanding of what players enjoy about video games that game experiences: 

 

 

‘paint a complex picture of a gamer whose intent concentration co-exists with a relative lack of 

emotional involvement with onscreen characters, and whose pleasure derives from progression through 

problem solving rather than from narrative developments and the nature of gameplay constantly 

reminds the player that it is ‘only a game’, and contrasts this with the immersion and emotional 

involvement that are commonly associated with watching feature films.’  

 

 

This is similar to the concept of Flow, the optimal psychological state that is often described with the 

experience of playing a video game, cited to be operational when players are deeply involved, or ‘in the 

zone’ or in ‘Flow’. (Chen, 2007).  If the concentration towards game-play aspects and focus is the 
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foremost preoccupation for the player then could this apparent lack of emotional involvement have a 

moderating influence on the formation of aggression? 

 

A T-Test was then conducted between the games to ascertain if there was a difference.  

This would identify if there were any significant differences between the games, which should be 

considered when evaluating the relationship between flow and aggression, for the testable hypothesis.   

 

A significant difference for overall flow was found; (t(23) =-3.56, p=<0.01),  with the violent game 

scoring significantly less.  The violent game recorded, M=124.0, SD 18.3 and the nonviolent game, 

M=136.2, SD 15.6. 

   

A further T-Test was conducted across each of the nine dimensions.  This breakdown comparison at the 

dimension level indicated four of the nine dimensions were significantly different, and two were 

marginally different. (See Table 7) 

 

Conditional type dimensions Phenomenological type dimensions 

CS   (t(23) =-1.88, p=0.07)                        AW   (t(23) =-2.66, p<0.05)                      

CG   ( t(23) =-2.25, p=<0.05)                   LSC (t(23) =-1.739, p=0.09)      

CO   (t(23) =-.93, p=0.36)                         TT   (t(23) =-1.40, p=0.17)   

UF    (t(23) =-.57, p=0.58)                          AE   (t(23) =-3.66, p=<0.01)                      

SC   (t(23) =-2.73, p<0.01)                      

Table 21.T-Tests of Flow dimension scores between Violent/Non-violent playing conditions 

 

CS = Challenge-Skill Balance, AW=Action-awareness merging, CG=Clear Goals, UF=Unambiguous 

Feedback, CO=Concentration, SC=Sense of Control, LSC=Loss of Self-Consciousness, 

TT=Transformation of Time, AE=Auto-telic Experience. 

 

For the three dimensions that did not differentiate significantly, several aspects are worth considering 

based upon previous research understandings of the operational functionality of flow.  The 

transformation of time dimension has from previous flow research, been shown to be a problematic 

dimension to measure.  The transformation of time can be likened to a ‘disorientation in time’ given 

that sometimes a speeding up and slowing down can also be reported at once, thus making an evaluation 

of this dimension challenging, especially as one of the questions on the flow scales specifies the 

‘shortening’ of time, as opposed to the distortion contained within the other three questions.  

 

As for the other two dimensions found to be non-significant, unambiguous feedback and concentration, 

the games selected for the study were not presumed to be significantly different.  Had they been, and 
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consisted of unambiguous feedback and distracting properties that made concentration difficult, then 

they would have been unsuitable given the short time in which the players had to become acquainted 

and be able play effectively for the study. 

 

The significant difference for clear goals and sense of control were unanticipated as it was presumed 

that as both games were generic popular genre types, players would be familiar with what they supposed 

to do, and how to do it given the in game tutorials and similarly conventional control mappings built 

into the games.  
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Hypothesis 8 It is hypothesized that significant relationships will be found between the dimensions 

of Flow and aggression types.  

 

An examination to assess if flow has a moderating effect on aggression will be assessed through a 

correlation design between each of the nine dimensions of flow and four aggression subscales.   

 

A One-Way Pearson’s correlation was conducted between the total flow and total aggression recorded 

under the violent playing condition, a non-significant relationship (r(23)=-0.10, p=0.32) was found .   

 

Further analysis using a Pearson’s correlation again was conducted between each of the nine flow 

dimensions and the four aggression subscales.  

 

 

Violent Playing Condition (Manhunt 2 Game) 

Dimension Physical Agg. Verbal Agg. Anger Hostility 

Challenge/Skills Bal (r(23)=-0.07, p=0.37) (r(23)=0.17, p=0.22) (r(23)=0.17, p=0.21) (r(23)=-0.54, p=0.40) 

Action/Awareness (r(23)=-0.13, p=0.27) (r(23)=0.20, p=0.18) (r(23)=0.07, p=0.37) (r(23)=0.13, p=0.27) 

Clear Goals (r(23)=-0.05, p=0.41) (r(23)=0.19, p=0.19) (r(23)=0.02, p=0.46) (r(23)=0.90, p=0.34) 

UnambigousFeedback (r(23)=0.02, p=0.47) (r(23)=0.35, p<0.05) (r(23)=-0.11, p=0.30) (r(23)=0.20, p=0.18) 

Concentration (r(23)=-0.30, p=0.08) (r(23)=-0.16, p=0.22) (r(23)=0.06, p=0.40) (r(23)=-0.15, p=0.24) 

Sense of control (r(23)=-0.28, p=0.09) (r(23)=-0.17, p=0.22) (r(23)=-0.10, p=0.32) (r(23)=0.29, p=0.09) 

Loss of self consc (r(23)=-0.14, p=0.26) (r(23)=-0.20, p=0.17) (r(23)=-0.21, p=0.17) (r(23)=-0.28, p=0.09) 

Transformation/time (r(23)=-0.31, p=0.07) (r(23)=-0.23, p=0.14) (r(23)=-0.19, p=0.18) (r(23)=-0.44, p<0.05) 

Autotelic experience (r(23)=0.10,  p=0.33) (r(23)=-0.19, p=0.18) (r(23)=0.24, p=0.14) (r(23)=0.04, p=0.43) 

Total 

Flow/Aggression 

(r(23)=-0.10, p=0.65)    

Table 22 – Correlation study between Flow dimensions and aggression sub-scale scores 

 

Only two significant relationships were found; the first being a negative relationship between the 

transformation of time and Hostility (r(23)=-0.44, p<0.05), and the second a positive relationship 

between unambiguous feedback and verbal aggression.  It is difficult to interpret these relationships on 

their own.   

 

Firstly, the occurrence with the transformation of time, like the Loss of self-consciousness and the 

Autotelic experience together with the Action/Awareness merging dimensions is a symptomatic 

dimension of flow.  Had moderate, significant relationships also been recorded for these other 

symptomatic dimensions, then an understanding of the flow effect would have been easier to interpret.    

 

As for the relationship between unambiguous feedback and verbal aggression, unambiguous feedback 

is not a result of flow, but rather a conditional requirement leading to the manifestation of flow, though 
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one might speculate unambiguous feedback may have led to frustration, though most many of the other 

relationships for this aggression type were negatively correlated. 

 

In summarising, this suggests that under the violent game condition, no significant relationship was 

found between aggression and flow.  However, as previously reported, given the significantly lower 

flow level recorded against the violent game, one should be wary to declare that there would be no 

relationship across other violent games.  

 

The same correlation analysis was then conducted for the non-violent condition, which recorded 

overall a marginally significant relationship between the total flow and aggression (r(23)=-0.29, 

p=0.08).  As before, further analysis was conducted between each of the nine flow dimensions and the 

four aggression subscales. 

 

Non-Violent Playing condition (Tombraider Game)  
Dimension Physical Agg. Verbal Agg. Anger Hostility 

Challenge/Skills Bal (r(23)=0.04, p=0.42) (r(23)=0.22, p=0.15) (r(23)=0.30, p=0.08) (r(23)=0.27, p=0.10) 

Action/Awareness (r(23)=-0.04, p=0.42) (r(23)=-0.13, p=0.27) (r(23)=0.13, p=0.28) (r(23)=0.10, p=0.33) 

Clear Goals (r(23)=-0.25, p=0.12) (r(23)=-0.25, p=0.12) (r(23)=-0.20, p=0.17) (r(23)=-0.39, p=<0.05) 

UnambigousFeedback (r(23)=-0.22, p=0.15) (r(23)=-0.06, p=0.39) (r(23)=-0.32, p=0.06) (r(23)=-0.37, p=<0.05) 

Concentration (r(23)=-0.58, p<0.01) (r(23)=-0.41, p<0.05) (r(23)=-0.10, p=0.33) (r(23)=-0.31, p=0.07) 

Sense of control (r(23)=-0.11, p=0.31) (r(23)=0.06, p=0.39) (r(23)=-0.15, p=0.25) (r(23)=-0.18, p=0.21) 

Loss of self consc (r(23)=-0.05, p=0.41) (r(23)=-0.12, p=0.29) (r(23)=-0.49, p<0.01) (r(23)=-0.45, p<0.05) 

Transformation/time (r(23)=-0.26, p=0.12) (r(23)=-0.07, p=0.37) (r(23)=-0.05, p=0.41) (r(23)=-0.39, p<0.05) 

Autotelic experience (r(23)=-0.06, p=0.39) (r(23)=0.10, p=0.33) (r(23)=-0.09, p=0.33) (r(23)=-0.09, p=0.34) 

Totals (r(23)=-0.29, p=0.10) (r(23)=-0.12, p=0.28) (r(23)=-0.19, p=0.19) (r(23)=-0.33, p=0.06) 

Total 

Flow/aggression 

(r(23)=-0.29, p=0.08)    

Table 23 – Correlation study between Flow dimensions and aggression sub-scale scores 

 

A total of seven significantly negative and four marginally significant relationships were found across 

the four aggression types.  Concentration, was highly significantly negatively correlated with physical 

aggression (r(23)=-0.58, p<0.01) and verbal aggression (r(23)=-0.41, p<0.05).  Loss of self-

consciousness too was highly significantly negatively correlated with anger (r(23)=-0.49, p<0.05) and 

hostility (r(23)=-0.45, p<0.05) 

 

Hostility overall showed the most prominent set of relationships with flow, totalling six dimensions, of 

which four were significant and two were marginally significant.  Overall it was find to be marginal 

(r(23)=-0.33, p=0.06).  This suggests that the higher level of flow for the non-violent game may have 

moderated participant’s sense of hostility after playing, though more research should be conducted 

given the overall marginal result. 

 

 

The total aggression with total flow was marginally significant, (r(23)=-0.29, p=0.08)  
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Discussion 

 

It is important to denote that the games used in the study did not produce an even measure of flow, 

thereby looking across both games for likened comparisons to recognise relationships between the 

dimensions and aggression subscales would prove to be arbitrary at best.  Therefore, ignoring cross-

comparisons at this point, and focusing firstly on the violent game condition, only two significant 

relationships were found in support of the hypothesis.  As was previously reported, it is difficult to draw 

any comprehendible assessment between these variables, and as such there would appear to be no 

apparent relationships found for the violent game, though with the caveat that the game may not have 

been sufficient as an example to facilitate a suitably high enough level of flow for flow to be accurately 

assessed.   

 

Still, in terms of an interpretation of how flow can be considered intrinsic in this violent game, which 

has been the subject of intense scrutiny for game classifiers, it does enable a comprehension of the 

various mechanisms that may operate to affect player aggression.   

 

As for the non-violent condition, the significantly negative relationships found between the loss of self-

consciousness and concentration with anger and hostility may be explained by some of the feelings that 

result when a loss of self-consciousness occurs.  When a loss of self-consciousness does occur it has 

been described that negative thoughts slip away, so there is no attention left over to worry, thus freeing 

oneself from self-concern and self-doubt (Jackson & Csikszentmihalyi, 1999).  Loss of self-

consciousness is also described as ‘an empowering experience’ whereby ‘the perception of the self is 

stronger and more positive’.  This is brought about by any worries being relinquished, which leads to a 

‘refreshing and liberating’ experience.  So if a player were to feel on ‘top form’, they are likely to feel 

more in control of a situation, of which the decline in anger and hostility when responding to the priming 

situation on the aggression questionnaire could be explained by their enhanced sense of confidence and 

overall mood.   

 

However, considering flow as a multi-dimensional construct, this presents theoretical problems as other 

related dimensions were non-significant.  For example, if players did indeed feel on ‘top form’ why was 

the auto-telic dimension non-significant despite scoring so high?  Also, as the loss of self-consciousness 

should engender a refreshing and liberating experience, why was the sense of control, also non-

significant?  

 

The occurrence of three other significant negative relationships, between hostility and the dimensions; 

clear goals, unambiguous feedback, does support the hypothesis at the dimensions level, and the overall 

correlation -0.33, p=0.06 is a result worthy of further exploration.  In fact the overall relationship score 
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between aggression and flow (r(23)=-0.29, p=0.08), between flow and aggression whilst insignificant, 

could be related to the indicated reduction in aggression found within participants in the study.   

 

Whilst the results reported for the non-violent condition appear to be of greater consequence (at the 

dimension level of flow), as both of the two significantly negative relationships for each of the two flow 

dimensions occurred repeatedly across two aggression subscales each, these flow dimensions measured 

were not assessed in the t-test comparison as being significantly different from the violent game.  

Thereby why the level of concentration and loss of self-consciousness would appear to support a 

significant relationship with aggression for the non-violent game but not the violent game remains 

unclear.    

 

As reported before, the significant difference of flow measured between the game types, may suggest 

that the violent game condition was not a suitable measure for assessing for a relationship between flow 

and aggression, and as such follow-up research would benefit from screening games for a suitably 

‘high’ flow score before the further testing of such assertions.  It may well be that for the violent game 

condition that the flow level attained was just not sufficient to be able to conduct this type of analysis 

to assess for relationships thereby without the attainment of a certain level of flow, relationships are do 

not occur as the functioning integrity of flow might become unreliable. 

 

Clearly, it is difficult to anticipate and interpret the manifestation of flow against aggression, but as no 

significant relationships could be reliably found between the dimensions of flow and aggression types, 

the alternative hypothesis is rejected and the null hypothesis ‘that non-significant relationships will be 

found between the dimensions of flow and aggression types’ is accepted.  
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Hypothesis 8 - Video Game aggression and Presence 

 

Presence, defined as the ‘perceptual illusion of non-mediation’ (Lombard & Ditton, 1997) or the sense 

of ‘being there’ has been said to influence how people respond to media are and will be affected 

(Lombard & Ditton, 1997).   

 

This concept of ‘awareness’ in players, has often been raised as a point of concern by classifiers when 

trying to interpret the likely effect of game content.  Some classifiers (OFLC, NZ 2005) cite that as 

players aggress and with ease into or ‘become’ the protagonist, by slipping into a persona through the 

repetitive nature of game-play, it is likely to be harmful.  In essence, classification decisions are often 

made upon the assumption that players are fully immersed whilst playing the game.  In accordance with 

Social Cognitive Theory (Bandura, 2002) these cognitive factors can determine which environmental 

events will be observed and how their meanings, emotional impact and motivational gravitas might be 

used for future use (Bandura, 2002).  As Nowak, et al argue it is the interactive requirements put upon 

the player, to assess the game output and respond which creates the cognitive experience necessary to 

explain why video game violence results are higher than in television violence (Nowak, Kremar & 

Ferrar, 2006). 

 

However, other classifiers have suggested that gamers appear to lose awareness that they are playing a 

game less readily, as characters often have little depth, and as the player knows that they have a degree 

of control, whereby, should they die, they can go back and start again, this constantly reminds them that 

is it only a game (BBFC, 2007).  Furthermore, as violence is regarded by many players as formulaic, 

‘victims’ are in no sense real people, but obstacles that must be overcome within the game in order to 

succeed (BBFC, 2007).    

 

Thereby it is essential to determine how participants distinguish game content and subsequently ‘act’ 

upon it, as if they are incapable of distinguishing between reality and  fantasy, and thus form a persona 

whilst playing, they should accordingly respond more aggressively thereafter if the game does convey 

enough emotional impact; thereby; 

 

It is hypothesized that significant positive relationships will be found between the sense of presence 

and aggression.  

 

A study to assess the relationship between presence and aggression has not been conducted across both 

mediation types of playing and watching, and as such this will be beneficial to furthering an 

understanding of video game content as a ‘situational variable’ which depending upon the mediation 

type should make different cognitive demands upon an individual that acts as a player or observer. 
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To examine if presence had a positive relationship with aggression a Pearson’s correlation was 

conducted between each of the four dimensions of presence contained within the ITC_Sense of 

Presence Inventory (ITC_SOPI) which are; Spatial, Engagement, Ecological Validity/Naturalness and 

Negative Effects, and the four aggression types, Physical aggression, Verbal aggression, Hostility and 

Anger. 

 

 

 

Results 

 

Just one significant relationship was found for participants that played the violent game condition, 

between Physical aggression and Negative Effects.  

 

 Spatial Engagement Ecological 

Validity/Naturalness 

Negative Effects 

Physical (r(23)=0.08, p=0.35) (r(23)=0.12, p=0.29) (r(23)=0.26, p=0.11) (r(23)=0.48, p=0.01) 

Verbal (r(23)=0.19, p=0.36) (r(23)=0.12, p=0.30) (r(23)=0.22, p=0.15) (r(23)=0.14, p=0.26) 

Anger (r(23)=0.04, p=0.43) (r(23)=0.34, p=0.05) (r(23)=0.26, p=0.11) (r(23)=0.22, p=0.16) 

Hostility (r(23)=0.20, p=0.17) (r(23)=0.18, p=0.20) (r(23)=0.33, p=0.06) (r(23)=0.20, p=0.17) 

Table 24- Correlation study (Pearson’s one-way) between Presence dimensions and aggression sub-

scale scores for the playing violent condition. 

 

 

As this relates to the negative effects experienced within the game such a feeling of fatigue and 

disorientation, it is not relevant to the hypothesis aim of interpreting the emotional impact through 

sense of non-mediation.   
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The same analysis was then conducted for participants that watched the violent game condition.  

 

 Spatial Engagement Ecological 

Validity/Naturalness 

Negative Effects 

Physical (r(23)=0.03, p=0.44) (r(23)=0.23, p=0.14) (r(23)=-0.11, p=0.31) (r(23)=0.23, p=0.14) 

Verbal (r(23)=-0.06, p=0.39) (r(23)=0.29, p=0.09) (r(23)=-0.12, p=0.29) (r(23)=0.20, p=0.17) 

Anger (r(23)=0.23, p=0.15) (r(23)=0.25, p=0.12) (r(23)=-0.16, p=0.22) (r(23)=0.12, p=0.28) 

Hostility (r(23)=-0.12, p=0.30) (r(23)=0.14, p=0.26) (r(23)=0.06, p=0.38) (r(23)=0.09, p=0.34) 

Table 25 Correlation study between Presence dimensions and aggression sub-scale scores for the 

watching violent condition. 

 

 

No significant relationships were found at all for participants that watched the violent game condition. 

The analysis was repeated for the low violence condition. 

 

 Spatial Engagement Ecological 

Validity/Naturalness 

Negative Effects 

Physical (r(23)=0.02, p=0.46) (r(23)=-0.05, p=0.41) (r(23)=-0.08, p=0.35) (r(23)=0.37, p<0.05) 

Verbal (r(23)=0.12, p=0.28) (r(23)=0.13, p=0.28) (r(23)=0.03, p=0.45) (r(23)=0.17, p=0.22) 

Anger (r(23)=0.41, p<0.05) (r(23)=0.17, p=0.21) (r(23)=-0.17, p=0.21) (r(23)=0.50, p<0.01) 

Hostility (r(23)=-0.07, p=0.36) (r(23)=-0.11, p=0.30) (r(23)=0.06, p=0.49) (r(23)=0.33 p=0.06) 

Table 26 Correlation study between Presence dimensions and aggression sub-scale scores for the 

playing low-violence condition. 

 

 

Several significant results were found, for the Spatial and Negative Effects elements of the presence 

questionnaire.  However, given that there was an actual decrease in aggression for this condition, it 

was strange to find positive relationships occur, especially for negative effects.   

 

This was repeated for the watching participants. 
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 Spatial Engagement Ecological 

Validity/Naturalness 

Negative Effects 

Physical (r(23)=-0.05,p=0.42) (r(23)=0.31, p=0.07) (r(23)=0.04, p=0.42) (r(23)=-0.30, p=0.08) 

Verbal (r(23)=-0.12, p=0.29) (r(23)=0.21, p=0.16) (r(23)=-0.04, p=0.43) (r(23)=-0.12, p=0.29) 

Anger (r(23)=0.18, p=0.20) (r(23)=0.42, p<0.05) (r(23)=0.03, p=0.45) (r(23)=0.16, p=0.23) 

Hostility (r(23)=-0.17, p=0.22) (r(23)=-0.17, p=0.21) (r(23)=0.08, p=0.36) (r(23)=-0.12, p=0.29) 

Table 27 Correlation study between Presence dimensions and aggression sub-scale scores for the 

watching low-violence condition. 

 

Just one relationship was found between Anger and Engagement (r(23)=0.42, p<0.05). 

 

To assess the Mean values for each of the presence sub-scales between the participants that played or 

watched the violent game an independent samples T-Test was conducted: 

 

Spatial Engagement Ecological 

Validity/Naturalness 

Negative Effects 

(t(46)=2.91,p<0.01) (t(46)=1.51,p=0.14) (t(46)=1.25,p=0.22) (t(46)=-1.82,p=0.08) 

Table 28 Independent T-Test between playing and watching violent condition presence scales. 

 

With the exception of the negative effects presence scale, all other presence scales scored higher for 

the playing condition, suggesting that participants that played felt much more involved than participants 

that watched, though not notably to have made any difference in aggression reported in the correlation 

study.  The only statistically significant difference between the playing and watching conditions was 

for the Spatial scale (t(46)=2.91,p<0.01).    

 

An assessment of differences between playing and watching the Non-violent condition was then 

conducted. 

 

Spatial Engagement Ecological 

Validity/Naturalness 

Negative Effects 

(t(46)=2.61,p<0.01) (t(46)=3.21,p<0.01) (t(46)=2.51,p<0.01) (t(46)=-1.50,p=0.15) 

Table 29 Independent T-Test between playing and watching Non-violent condition presence scales.  

 

The Mean values for the presence scales were again higher for participants that played instead of 

watched the game and significant for Spatial (t(46)=2.61,p<0.01),    Engagement (t(46)=3.21,p<0.01) 

and Ecological Validity/Naturalness (t(46)=2.51,p<0.01).  Again the Negative Effects scale was higher 

for those participants that watched.  
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Discussion 

 

The mediation type clearly had a significant effect upon the level of presence reported by participants, 

with playing participants reporting more presence. However most of the presumed relationships were 

not found.   

 

It is likely that this can be attributed to the fact that the actual levels of presence scored, even for the 

playing participants were not that high.  For the violent game, the Spatial scale score averaged just 

M=2.67, Engagement M=3.08 and Ecological Validity/Naturalness M=2.54, all of which are low scores 

with respect to the five points scale upon which they are measured. 

 

Similarly, even the higher presence score for the non-violent condition was comparatively low; the 

Spatial scale score averaged just M=2.85, Engagement M=3.77, and Ecological Validity/Naturalness 

M=2.70 respectively.   

 

This suggests that even for those participants that were most involved, being the ones that played, did 

not appear to become so immersed that any emotional attachment occurred to the game proceedings, as 

in turn they appeared to be unaffected when responding to the aggression questionnaire.    

 

It should be noted that whilst the games used in this study are not presented in high definition, and 

thereby it could be argued that they are somewhat lacking as a stimulus for the Ecological 

Validity/Naturalness scale, the violence in the violent game was still considered by classifiers, at the 

time of its release in 2008, as adequately portrayed to still be harmful to adults. 

 

The only notable relationship concerned the Negative Effects scale, where both sets of playing 

participants scored a significant relationship with Anger. This scale, which is concerned with fatigue 

like aspects of the experience, such as ‘I felt disorientated, tired, dizzy, nauseous, are all immaterial to 

the arguments concerning the hypothesis.   

 

Thereby with as no significant positive relationships were found, the alternative hypothesis is rejected, 

and the null hypothesis; that no significant positive relationships will be found between the sense of 

presence and aggression is accepted.  

 

The concerns that some classifiers have cited towards the ease with which players can ‘become’ the 

protagonist, by slipping into a game persona appears to be unfounded.  Players, did not appear to 

become so easily immersed in the games used in the study, to demonstrate a desire to replicate enacted 

behaviour, and thereby are not as likely to respond with the emotional attachment needed to promote a 
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cognitive experience that is essential to the learning of new anti-social behaviours.  However, it is 

interesting to note, that the cognitive demands of play did appear to promote more of a sense of non-

mediation for players over observers, so they did become more immersed, but remained resilient to 

opting to use enactments of violence that could have promoted within the game.   

 

 

Final Conclusion 

Despite the use of various experimental designs spanning mediation type, game types, and the 

experiential constructs of flow and presence associated with play, no evidence was found to support any 

of the concerns raised by classification organisations.  Furthermore, none of the conclusions supported 

media violence theories put forward which try to explain how violent games should affect players.  

However, more research is needed to further an understanding of play experiences through the 

constructs of presence and flow as the games used in this study, are unlikely to have enabled a clear 

interpretation given their relatively low presence and flow properties.   

 

With these qualifications aside, it is interesting to note that this research is the first venture of its kind 

to have assessed all three construct combined (flow, presence and aggression) together, and suggests 

that various complex mitigating processes, that may actually reduce aggression within players, would 

appear to be present. 

 

Whilst it is arguably unsurprising that adult participants are unlikely to be affected, the conclusive 

findings, of no harmful effect found, enables a quantifiable answer as to whether the violent game, 

which was previously censored, did pose a risk to the general public.  Furthermore, the difference in 

screening methods used by classification organisations to classify games, (watching or playing) appears 

unlikely to make any apparent difference in how reviewers will respond to game content.  However it 

should be noted that players report   

 

For organisations like the ESRB, that use videotape to assess game content, it would seem as appropriate 

as other organisations that spend longer, play testing, given that there is no mediation type effect.     
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CHAPTER 6 Study 3 Interpreting social responses to Violence using Flow and Presence in a video 

game 

 

 

6.1 Introduction 

 

The relationship that was found in the higher flow game is not dissimilar to the few pieces of research 

on flow in games such as those suggesting a positive outcome in mood management (Kaye, 2012) and 

flow purportedly adjusting the focus on violence in higher skilled player’s that reported higher 

construal abilities, thereby players were ‘Too Good to Care’. (Matthews, 2015). 

 

Using just one game, modified with opposing contrasting levels of social behaviour, whereby one 

condition is anti-social and the other is pro-social.  This would enable, as far as could be controlled 

for, an experimental setting whereby all things other than the players enacted behaviour are equal. 

This would ensure that the game’s graphics, sound, physics and controls in both conditions are 

identical, except for the game play scenario which uses different enactments that follows distinctively 

different prosocial or antisocial agendas. 

 

By controlling for all such features, a clearer assessment of the social effect of antisocial and prosocial 

game objectives tasked and enacted by players can be performed.  This is an aspect that previous 

empirical researchers continually overlook, whereby opting for an ‘off the peg’ solution; usually 

consisting of two very different commercially available games one with violence and one without are 

used.     

 

This is understandable as given the time and complexity involved and that research is usually 

conducted by researchers in the social sciences fields, such as psychology, so they not arguably 

possess such a rigorous experience, and therefore lack an understanding of the nuances of games, let 

alone comprehension of the resources required to build such a suitable gameplay scenario.  To resolve 

this and attempt a state of ceteris paribus. 

 

It is hypothesised that social responses will be made by players guided by the levels of flow and 

presence that they experience.  In instances where a player’s’ focus is drawn towards a flow state, they 

will be focused more abstractly with purpose towards the goal of the game, thus moderating their 

social sense. Therefore it is hypothesised that emotional responses to the social aspects will be 

moderated, even as they experience social sense within the game, which would normally elicit a more 

emotionally convincing state.  Feelings of presence being physically, spatially, socially and in a self-

referential sense – will heighten a social response. 
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Thereby the research questions are: 

6.2 Hypotheses 

Hypothesis 1 a, b & c 

Participants in the violent game will report significantly more aggression, through measures of (a) 

State Hostility, (b) Aggressive Cognitions and (c) Hostile Expectations than their counterpart 

participants that were assigned to play the non-violent game. 

 

Hypothesis 2 Participants that experience more presence will rate the games as more violent, thereby 

variable questions VG6 and VG7 which rate the level of violence will be positively correlated with 

presence overall and at the four subscales types levels of Physical, Spatial, Self and Social.   

 

Hypothesis 3 Presence will show predictive causal properties towards aggression type dependent 

variables of State Hostility, Aggressive Cognitions and Hostile Expectations 

 

Hypothesis 4 Flow will present negating causal properties towards aggression type dependent 

variables of State Hostility, Aggressive Cognitions and Hostile Expectations 

 

Hypothesis 5 Flow will moderate the causal effect between the exogenous variable of presence (also 

at the four subscale type levels physical, spatial, self and social Presence) and the endogenous 

aggression type variables of State Hostility, Aggressive Cognitions and Hostile Expectations.  

 

 

6.3 Participants 

64 volunteers (53 Males and 11 Females) were recruited through an advertisement placed on the 

University website calling for persons that regularly play video games to volunteer.  The population 

consisted of students and staff.  All 64 participants that applied were deemed suitable based upon their 

self-reported playing habits, so were considered desirable towards the generalisation that this study 

could afford to a general ‘gamer’ population. 

 

 

Stimuli 

 

The popular game Grand Theft Auto 4 (Rockstar, 2008) was taken, on PC format, and adapted using 

various modifications to enable two play conditions that were deemed likely to elicit differing social 

responses between the two groups of players. Furthermore given that the game is rather dated, a 

graphical overhaul was installed using other various graphical modifications to improve the visual 

realism.   The narrative settings conveyed to the participants across the groups were specially 

designed to elicit a pro-social or anti-social interpretation. 

 

In the prosocial condition they played as the character ‘medic 7’ (also known as Max) one of Liberty 

City's finest paramedics, reporting for duty in the midst of a dangerous viral outbreak.  They were told 

to urgently administer emergency treatment as quickly as possible to a dozen unwell persons scattered 
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around Liberty City before the infection spreads, Liberty City is the locale of the game and is modelled 

closely on New York City.   Persons that need treatment  appeared as a red square on the map, with a 

satellite navigation tool finder that auto updated in real time to assist the player with finding the non-

players characters that needed treating within the game.  Once the had approached the non-player 

character they had to get out of the ambulance and stand closely next to them to provide care, at which 

point a game script auto-activated showing them touching by running there playable characters hands 

over the NPC, whereupon the NPC would hop into the back of the ambulance for more treatment where 

an invisible colleague would administer the anti-viral serum.  This represented a successful mission and 

they were then alerted within the game of the new NPC that needed saving. 

 

For the anti-social condition the brief stated that their character was 'medic 7' (also known as Max) an 

undercover hit-man working in 'dispatch' for the largest drug running mafia organisation in Liberty City.  

They were instructed to urgently dish out some 'treatment' to a dozen 'fallen persons', clients that are in 

possession of a bad batch (of drugs) which must not be associated with your crime family.  Persons that 

need ‘treatment’ also appeared as a red square on the satellite navigation tool.  However when they 

drove up to them to administer ‘treatment’ they were tasked with shooting them at least 5 times 

accurately then stand closely next to them to search the body and collect any outstanding contraband to 

cover-up the cause of death.  The difference between the conditions were the outcome whereby the 

NPC’s were left in a pool of blood, dead, on the street, as opposed to receiving medical care in the 

ambulance and walking away.    

 

 

 

6.4 Procedure 

 

Upon greeting and explaining to the participants an outline of the requirement to complete several 

questionnaires, play a game, followed by some more questionnaires an information brief was 

presented and signed consent was acquired in accordance with the University Ethics Code.  The 

participants were told that they had the right to withdraw from the study at any time should they so 

wish.   Players were then randomly assigned to one of the conditions given the following written 

justification as the purpose of the study: 

 

‘We are interested in examining how the experience of playing a videogame may affect your cognitive 

ability to communicate to word tasks.  This study is part of a wider research programme which is 

examines how video games enable players to learn from their play experiences.’ 
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Several questionnaires were then administered before playing to gather information about the 

participants, then a demonstration of the game with the written brief and a 10 minute play practise 

occurred, to ensure that the participants understood the purpose of the game and could become 

comfortable with the controls.  The participant was then advised to try and complete as many 

objectives as possible which were acts of killing and collecting drugs in the anti-social condition or 

healing in the pro-social condition during a course of 20 minutes which was timed.  A score of 

successfully completed game objectives, being kills or treatments, depending upon the assigned 

condition, were manually logged discretely by the researcher.  This was kept from the player, until the 

experiment was completed, so as to alleviate for any affect arising from possible competitiveness 

which can lead to frustration and anger which are potential confounders when trying to measure 

aggression.   

 

Headphones were used during the experiment to assist with omitting any interfering noise and the 

lights to the room were turned off during the playing time.  Upon completion, further questionnaires 

we administer and completed by the participants and they were then allowed to ask any questions 

before leaving the room. 

 

 

6.5 Measures 

Participants individual differences variables were taken, which measured Empathy, irritability and the 

Big 5, showed that there was no significant differences between the participants allocated to the 

control groups in the setup of the study 

 

CIS Caprara Irritability Scale, IRI Interpersonal Reactivity Index, and Big 5 were all entered as co-

variates into the ANCOVA analysis as they have been shown to have some significant effect upon  

dependent variables of interest aggression, thus to  of determinant influence so were loaded as co-

variates into an ANCOVA in SPSS for analysis 

 

Various demographics variables that included Personality traits and other individual differences that 

could the influence aggression related dependent variables were completed by the participants for 

statistical control purposes.   

 

The first demographics type questionnaire, the Big 5 Personality questionnaire, measured 

Extraversion, Agreeableness, Conscientiousness, Neuroticism and Openness.  These personality traits 

have been found to have various relationships with aggressive behaviour (Barlett & Anderson, 2012).  
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The second, the Interpersonal Reactivity Index (IRI), measures trait empathy and is made up of four 

subscales consisting of; Perspective taking, Fantasy Scale, Empathic Concern Sale and Personal 

Distress.  Finally the third trait type questionnaire is the Caprara Irritability Scale (CIS, Caprara, 

1982) which measures aggressive impulsiveness.  

 

These individual difference variables can be seen as indicators for the propensity to respond with 

aggressive behaviour and as such are considered as risk factors that can combine or interact with 

given situational cues through one’s internal state and decision and appraisal processes (Anderson & 

Bushman, 2002).     

 

Flow was measured using the Flow State Scale 2 (Jackson & Marsh, 1996), as used in the previous 

two studies it measures the following dimensions: challenge/skills balance, clear goals, concentration, 

loss of self-consciousness, an auto-telic experience, action and awareness merging, unambiguous 

feedback, sense of control, and the transformation of time. 

 

Presence will be considered as a proxy for the concept of sense reported in the game experience.  

Thereby a measure to assess the sense of the game experience should consist of a relevant range of 

dimensions that does not just capture the here said construct, but in doing so remains highly pertinent 

to the overall research question.  The thrust of the matter at hand is an attempt to demarcate an 

understanding of the most affecting factors that are most prominent to the player’s senses.  Thus if a 

player feels a physical connection within gameplay, their actions and stimuli are believable in a 

socially relatable way, whilst also being deeply immersed in the game conceived in a personal frame 

of reference, then these conditions would be incumbent of any social sense. 

 

The Lee Presence Inventory questionnaire, consists of 16 items across four dimensions; physical 

presence, social presence, spatial presence and self-presence, (Lee, et al 2005).  Each of these 

dimensions would appear as highly relevant exemplars when assessing how salient the experience is. 

 

 

Aggression related dependent variable measures 

 

 

A measure of aggressive affect was taken from participants by completing the 32 item State Hostility 

Scale (Anderson et al., 1995). Consisting of four subscales; Feeling unsociable, feeling mean, a lack 

of positive feelings and feelings of aggravation. The subscale ‘a lack of positive feelings was omitted 

from the analysis as it had been shown to have a lack of sensitivity to detect  experimental 

manipulation of aggression in video game research, (Anderson & Carnagey, 2009).   
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For the measurement of aggressive cognitions the antisocial and prosocial video games used should 

produce opposing effects of aggressive and prosocial outcomes.  A word completion task consisting 

of 90 partially completed words was used.  This version, taken originally from Anderson et al., (2003) 

was revised by Sestir & Bartholomew (2010)  to include an additional 30 word fragments to add a 

prosocial subscale from the original.  These could be completed as a neutral or prosocial word; for 

example, A_D could be completed as AND (neutral) or AID (prosocial). The final item count consists 

of 90 items, 30 that could be completed as aggressive or neutral, 30 that could only be completed as 

neutral, and 30 that could be prosocial or neutral. The first two groups were taken from the original 

measure, and the third was developed for this study. The percentage of completed words that were 

aggressive and prosocial were the variables of interest (Sestir & Bartholomew, 2010). 

 

Finally participants were asked to finish a Story Completion Task (Anderson , 1997) which measured 

their social expectations when immersed in a given situation.  Three incomplete short stories each 

presenting a potentially stressful situation for the protagonist which were; a car accident, a 

disagreement with a friend and a delay in being served at restaurant.  They were asked to provide 5 

items each of what the character would do or say, think and feel. Each of the responses allotted as 

aggressive, prosocial or neutral.  

 

 

Other measures 

As the level of arousal has been found to influence aggression levels (Anderson, C.A, Deuser, W.E., 

DeNeve, K. (1995), participants were asked to complete the Perceived Arousal Scale.  

 

The last questionnaire that the participants were asked to complete was the Video Game Rating Sheet, 

which measures several attributes of the game played in the study.  The questions asked about several 

aspects of the game on a Likert scale between 1 and 7.  The questions asked included; Difficulty, 

Enjoy-ability, Frustration, Excitement, Game Speed, violence of the game and representation of 

violence through the graphics.    

 

 

6.6 Design  

An experimental between participants group design was employed to assess for all group differences. 

A third control condition, sometimes referred to as an inactive group was not used, as it was 

considered that participants would have different expectations of the study and so this would bias any 

such results. 
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The first set of following hypotheses (H1a, b, c) will be assessed using an ANCOVA (analysis of co-

variance) to check if the experimental manipulation has occurred between the anti-social and pro-

social game conditions thereby resulting in differing levels of aggression reported by the participants.   

 

Then H2 examines if presence serves as a predetermining indicator towards a positive scaling of 

violence reported. Following on from the experimental test and suitability of presence as a predictor 

variables, H3, H4 and H5, examines the predictive properties of presence, against the hypothesised 

moderating effects of flow by using a Structural Equation Modelling (SEM) approach.     

 

To explore all variable relationships within the Structural Equation Model, SMART PLS was used to 

examine the hypothesised causal and moderating effects.  SPSS AMOS, is the SEM modelling 

software most often used in Structural Equation Research.  However it is unable to run Formative 

Constructs, of which flow is, so the constraint to reflective construct measures is insufficient.  

Differences in data results drawn up in previous research modelling has shown  that the results 

produced in the covariance based SEM software AMOS and variance based SEM SMARTPLS are 

actually very small (Hair, 2017).  

 

 

 

6.7 The Two approaches 

The analysis of the structural equation model will consist of two approaches.  The first using being the 

Reflective type dimensions which are the indicators that appear when a flow state has been attained.  

The second consists of using the Formative dimensions that could be considered to set the right 

condition for the manifestation for flow to occur.  By choosing a method of splitting the flow construct 

between the formative and reflective factors, a much more measured contemplation of all of the 

dimensions of flow can be assessed, whilst retaining a relatively parsimonious presentation of the 

method. 

  

To examine flow across all of the nine dimensions one would require a sizable number of participants. 

Hair, (Hair, 2017) posits that a generally agreed number, or best practise that should be adopted for 

estimating the required number of participants when running a structural equation model is to go by 

the 10x rule to the number of indicators measured for each latent variable.  Flow is a higher order 

construct consisting of a total of nine dimensions. 
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 Each of these dimensions are lower order constructs measured by four indicators, therefore this 

would equate to a number of 40 participants.  This study was constrained to an enrolment of 32 

participants, due to a lack of responders to the call for participants, therefore with any inferences 

drawn up, such conclusions should remain mindful that the participant count was some way short of 

being ideal.  

 

This approach will form a further investigatory step to assess for elements of the player experience 

that are likely to affect the social sense of the activity leading to the influence of social responses 

within players. 

 

 

6.8 Results 

Preliminary checks part one – the games 

 

To check that the game modifications across the two conditions formed an adequate experimental 

manipulation by way of depicting markedly different social experiences, independent t-tests were run. 

From the data recorded in the VG Rating Sheet for items 6 and 7 which were worded; how violent 

was the content of the game (VG6) and how violent was the graphics of the game (VG7).  The 

antisocial condition was rated as having significantly more violent content (M=4.75, SD=1.39) than 

the prosocial condition (M=2.93, SD=1.47), t(62) = 5.04, p<0.001.  Furthermore, the antisocial 

condition was rated as having significantly more violent graphics (M=4.10, SD=1.25) than the 

prosocial condition (M=2.91, SD=1.30), t(62) = 3.71, p<0.001.  These results were as anticipated and 

showed that the game could be effectively adapted to convey an anti-social or pro-social experience as 

a result of the game modifications that were applied.   

 

A further set of t-tests were run between the two conditions for the other remaining items on the VG 

Rating Sheet which rated (1) difficulty, (2) enjoyableness, (3) frustration, (4) excitement and (5) how 

fast the game action was deemed to be, all showed non-significant differences between the game 

conditions.  A parity was a desirable result as it allowed for such aspects in the game conditions to be 

dismissed of having any confounding effect, thus it permitted that the ensuing results of the 

experiment could be judged upon the games contrasting social versus antisocial properties. 
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Preliminary checks part two – the participants 

 

The next analysis was to assess if the two groups of participants differed across individual differences 

measures, as this could affect the measures of aggression. Independent T-tests were run for The Big 5 

personality traits, the Caprara Irritability Scale and the Individual Reactivity Index and the Score.  

Again no significant differences between the two groups were found to exist.  All measures were 

checked for reliability using Cronbach’s Alpha, and scored at a sufficiently high 0.7 alpha. 

 

As individual’s differences are highly likely to affect the dependent measures of aggression, if a 

significant relationship occurs this would need to be statistically controlled for, therefore a correlation 

was run between each of the individual differences measures and the dependent variables of interest. 

 

 Extraversion Agreeableness Conscientiousness  Neuroticism Openness 

State Hostility 

Scale 

(r(63)=0.24, 

p<0.05) 

(r(63)=-0.23, 

p<0.05) 

(r(63)=-0.30,  

p<0.01) 

(r(63)=0.17, 

p=0.08) 

(r(63)=0.05, 

p=0.35) 

Antisocial 

Word 

Cognition 

(r(63)=0.02, 

p=0.44) 

(r(63)=-0.003, 

p=0.49) 

(r(63)=-0.10,  

p=0.21) 

(r(63)=0.13, 

p=0.15) 

(r(63)=-0.06, 

p=0.31) 

Antisocial 

Story 

Expectation 

(r(63)=-0.01, 

p=0.46) 

(r(63)=-0.31, 

p<0.01) 

(r(63)=-0.40,  

p<0.01) 

(r(63)=-0.15, 

p=0.12) 

(r(63)=0.25, 

p<0.05) 

Table 30 *Correlations between predictor and dependent variables. 

 

Of the Big 5 personality traits, Agreeableness and Conscientiousness appeared to show the most 

consistent theoretical associations with most of the dependent variables. Extraversion held just one 

significant relationship with State Hostility.  Openness showed an association with Hostile 

Expectations, whilst Neuroticism showed a marginal correlation 0.17 p=008 with State Hostility.  In 

view of these associations all five of the personality traits were retained as co-variates of interest 

likely to influence, even in some small way, the dependent variable aggression measures. 

 

The Caprara Irritability Scale (CIS) was, as expected, positively related to the State Hostility and 

Antisocial Cognitions and Expectations.  The Interpersonal Reactivity Index (a measure of empathy) 

also returned theoretically consistent results by way of a marginally significant negative relationship 

with State Hostility, a significant negative relationship with Antisocial Cognitions and a significant 

positive relationship with Prosocial Cognitions.  However there were no significant relationships to 

report between Empathy and neither hostile of the antisocial or prosocial story conditions.  The 



112 

 

measures of Arousal, Frustration and Difficulty showed some relationships so were included too as 

co-variates in the further analysis.   

 

 (CIS) Irritability (IRI) Empathy Arousal  

State Hostility (r(63)=0.51, p<0.01) (r(63)=-0.19, 

p=0.06) 

(r(63)=-0.14, 

p=0.13) 

Antisocial Word Cognition (r(63)=0.22, p<0.05) (r(63)=-0.25, 

p<0.05) 

(r(63)=-0.04, 

p=0.39) 

Prosocial Word Cognition (r(63)=-0.15, p=0.12) (r(63)=0.23, 

p<0.05) 

(r(63)=-0.13, 

p=0.16) 

Antisocial Story Expectation (r(63)=0.24, p<0.05) (r(63)=0.01, 

p=0.49) 

(r(63)=-0.12, 

p=0.18) 

Prosocial Story Expectation (r(63)=-0.05, p=0.33) (r(63)=-0.12, 

p=0.18) 

(r(63)=-0.13, 

p=0.16) 

Table 31 *Correlations between predictor and dependent variables. 

 

Irritability, Empathy, and the Big Five personality traits, were all assessed and considered to be 

variables of determinant influence so were loaded as co-variates into an ANCOVA for analysis in 

SPSS.  

 

Hypotheses 1 Participants in the violent game will report significantly more aggression, through 

measures of (a) State Hostility, (b) Aggressive Cognitions and (c) Hostile Expectations than their 

counterpart participants that were assigned to play the non-violent game. 

 

Hypothesis 1a (State Hostility) 

The first dependent variable, State Hostility was taken from the respectively named scale.  A one-way 

ANOVA was conducted to compare the effect of game type on State Hostility whilst controlling for 

all afore mentioned co-variates.  Levene’s test and normality checks were carried out and both 

assumptions were met. There was a highly significant difference in overall measured hostility 

[F(1,57)=8.63, p<0.01] between the game conditions.  For the participants in the violent game 

condition scored M=56.38, SD=11.81, whereas the non-violent game condition scored  

M=49.10, SD=7.66. 

 

When assessed with the inclusion of all of the covariates as discussed before, within the (ANCOVA), 

there was a decreased but still a highly significant effect of the independent variable (the game 

conditions) on the dependent variable (State Hostility) mean scores of [F(1,62)=5.52, p<0.05].  
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Follow up analyses of at the State Hostility subscales; feeling unsociable, mean, a lack of positive 

feelings and aggravated were run, as follows:  

Variable Mean  

Violent Game 

Mean  

Non Violent Game 

F-Ratio (ANCOVA) 

Unsociable 3.44   (SD 1.27) 2.69   (SD 0.86) [F(1,62)=5.74, p<0.05] 

Mean* 18.66 (SD 5.90) 15.97 (SD 2.83) [F(1,62)=2.74, p=0.13] 

Lack Positive  24.75 (SD 5.58) 22.94 (SD 4.20) [F(1,62)=1.78, p=0.18] 

Aggravated 9.53   (SD 3.56) 7.46   (SD 2.05) [F(1,62)=4.93, p=0.05] 

SHS Total 56.37 (SD 11.8) 49.06  (SD 7.66) [F(1,62)=5.52, p<0.01] 

Table 32 ANCOVA’s for State Hostility Scales measured between game types.  *Mean denotes that 

this is the mean construct and not a measurement. 

 

This clearly shows that hostility rate we significantly high within participants allocated to the violent 

game condition.  The mean scores of hostility were significantly lower for the other participants that 

played the non-violent game. 

 

 

Hypothesis 1b (Aggressive Cognitions) 

 

Participants in the violent game will report significantly more aggression, through measures of (a) 

State Hostility, (b) Aggressive Cognitions and (c) Hostile Expectations than their counterpart 

participants that were assigned to play the non-violent game. 

 

For the second dependent variable, aggressive cognitions were collated through the word completion 

task, a one-way ANCOVA was conducted to compare the effect of the game type, using the same 

covariates.  A non-significant difference between the groups conditions was found [F(1,61)=0.55, 

p=0.46] with M = 19.37 (SD 6.05) for the violent game condition and M = 17.43 (SD 5.17) for the 

non-violent game.  Of the words successfully completed by the participants, only 28% of the possible 

anti-social words were formed by the participants in the antisocial game condition and just 23% of 

anti-social words were solved by participants assigned to the prosocial condition.  Whilst the mean 

scores were weighted towards an accordance with the Hypothesis they were not statistically 

significantly different.  Furthermore there appeared to be relatively poor performance towards the task 

of solving the word completions,  so whilst aggressive cognitions were not significantly higher it 

could be that the sensitivity of this measure was compromised, or even confounded by the participants 

finding the task too arduous to complete.    
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Hypothesis 1c (Hostile Expectations) 

Participants in the violent game will report significantly more aggression, through measures of (a) 

State Hostility, (b) Aggressive Cognitions and (c) Hostile Expectations than their counterpart 

participants that were assigned to play the non-violent game. 

 

The third dependent variable, hostile expectations were measured by the story completion task.  A 

one-way ANCOVA was conducted to compare the effect of the game types, using the same 

covariates.  A marginally significant difference between the group conditions was found 

[F(1,61)=3.60, p=0.06].  For the participants in the violent game condition M=23.51 SD 10.37, 

whereas the non-violent game condition M=18.96 SD 9.54. 

 

The significance of finding that the anti-social game had an affective influence on participants 

reported state hostility and appeared to prompt anti-social expectations as documented in the story 

completion task, in contrast to participants in the pro-social condition, suggests that the experimental 

manipulation worked.    

 

With the strong contrast in aggression generated between the two game conditions being reliably 

established, further analyses could move ahead to examine if presence and flow had attributable 

qualities to the aggression measured by using the following Hypotheses 2, 3 4 & 5.. 

 

Hypothesis 2 ‘Participants that experience more presence will rate the games as more violent, 

thereby variable questions VG6 and VG7 which rate the level of violence will be positively correlated 

with presence overall and at the four subscales levels of physical, spatial, self and social presence.’   

 

A Pearson one-way correlation was run and the hypothesised relationships were for the most part 

supported with spatial, social, self and total presence being significant albeit one exception, that being 

physical presence, which was non-significant, as shown in the table below.   

Presence types VGRATING 6* VGRATING 7** 

Physical  (r(31)=0.06, p=0.37) (r(31)=0.14, p=0.22) 

Spatial (r(31)=0.41, p<0.01) (r(31)=0.60, p<0.01) 

Social (r(31)=0.21, p=0.12) (r(31)=0.36, p<0.05) 

Self (r(31)=0.37, p<0.05) (r(31)=0.49, p<0.01) 

Total Presence (r(31)=0.28, p=0.06)  (r(31)=0.42, p<0.01) 

TABLE 33 Pearson one way correlation 

VGRATING6 * ‘How violent was the content of the game?’  

VGRATING7 **’ How violent were the graphics of the game?’ 
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As the participants had shown that the more presence they had experienced, the more violent they 

thought the game was, then it should follow that more aggressive affect should occur.  To test this a 

follow-up correlation analysis between the VG questions, which measure levels of violence, and the 

dependent aggression type measures did reveal a significant relationship found, with of (r(31)=0.34, 

p<0.05) between the VG questions and hostile expectations, as measured in the story completion task.  

However, no relationship was found with the state hostility scale, or the aggressive cognitions, 

measured in the word completion task.   However it is worth remembering that the participants did 

appear to struggle to completion the word completion task.  Physical presence did not appear to have 

any relationship with the violence ratings, which remains unclear as to why.  

 

In summary it appears that the level of presence that the players experienced was a significant 

predictor of how violent the game was construed to be, and thereby did appear to substantiate an 

aggressive affect within the player as shown in the story completion task. Overall participants that 

rated how violent the game content and graphics in the game were, reported higher levels of presence, 

therefore higher levels of presence does affect the participant’s adjudication of the social sense of the 

experience.   

 

 

 

 

 

Structural Equation modelling to test Hypothesises 3, 4 & 5 synchronously.  

 

As the measure of aggressive cognitions, gathered through the word completion task, were not found 

to be statistically significant and more importantly unreliable as reflected in the low completion of the 

word completion tasks, they were not included within the Structural Modelling as they lacked the 

weighted relevance as would be desirable when factored into the structural model.  The purpose of the 

modelling was to test the following three hypotheses: 

 

 

Hypothesis 3 Presence will show predictive properties towards aggression type variables of State 

Hostility and Hostile Expectations 

 

Hypothesis 4 Flow will present negating causal properties towards aggression type variables of State 

Hostility and Hostile Expectations 

 

Hypothesis 5 Flow will moderate the causal effect between the exogenous variable of presence and 

the endogenous aggression type variables of State Hostility and Hostile Expectations.  
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The Reflective Approach 

 

Using SmartPLS a partial least squares Structural Equation Modelling (SEM) application, the 

hypothetical model was created.  The decision to use SmartPLS was due to the application’s ability to 

handle Formative and Reflective measures and for the stronger predictive properties than found in  

co-variance based SEM when mounted against a backdrop of limited participant numbers. The PLS 

algorithm works by calculating the path co-efficient and other model parameters in a way so as to 

maximise the explained variance of the dependent variables of interest. With improved latent variable 

estimations (over co-variance based SEM) this produces higher predictive qualities (Hair, 2017), 

whilst effectively handling smaller participant counts. With the latent variable estimations tending to 

be more accurate, the PLS algorithm can also uniquely handle a moderation assessment using 

continuous latent variables scores.  Flow is a construct that is difficult to measure across its nine 

dimensions, but allowing for flow to be considered in its full guise, as it hasn’t been before (within 

media violence research), enables for a much fuller theoretical assessment to occur, which otherwise 

would not be possible. Taking all of these considerations into account, a Partial Least Squares 

Structural Equation Modelling approach is the most suited methodology for this programme of 

research.   

 

The process of creating the model consists of first mapping out the latent constructs with their 

respective indicators, also known as the outer/measurement part, followed by the co-efficient paths 

which are the structural/inner model between the latent variables which are hypothesised as having 

causative relationships.  As previously detailed both a Reflective and Formative modelling approach 

is needed as flow consists of Reflective (see model Fig 8 and Formative dimensions (see model, Fig 

15), so two models were created.  One that used the five formative dimensions of flow will be referred 

to as the ‘Formative Flow model’ and consistently the other model that used the four reflective 

dimensions will be called the ‘Reflective Flow model’.  The constructs of flow and presence are 

formed from several dimensions, so were created using hierarchical components to reflect this for the 

purpose of parsimony; in other words in the interest of avoiding over complication.  The model 

displays all indicators variables (e.g. questionnaire items) as rectangles and latent constructs as 

circles.  Latent variables are calculated through a measurement assessment of the indicator variables.  

SmartPLS facilitates the use of Higher Order Constructs (HOCS) and Lower Order Constructs 

(LOCS), which is beneficial when working with Latent constructs like flow.  For example, flow 

consists of nine dimensions, each measured by four questions which are indicators, so when 

examining the construct with a measurement scale like the Flow State Questionnaire, the use of lower 

order constructs for each of the dimensions allows for a far more parsimonious presentation, thus is 

easier to interpret.   
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The assessment of the model involves two parts, the outer/measurement model which are all indicators 

variables and then the analysis of the structural model/Inner model, formed of the path co-efficients and 

the R2 assessment of explained variance for each of the endogenous latent constructs.  With the model 

constructed the PLS Algorithm was run against the Reflective Model of flow as shown in Fig 8 below:     

 

 

\  

Fig 6. The Reflective Flow PLS Model whereby latent variable indicators of Flow reflect the 

construct. Convergence was attained in the third iterative, suggesting good model estimation 

(P31,Wong, 2019). (model ZZ 1BReFlAll) 

 

With the data gathered into the model various statistical tests were taken to check for convergent, 

internal consistency and discriminant validity. The results are set out in the below table (see Table 32) 

below: 
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>0.70 

 

(N2) 

>0.50 

 

 

>0.50 

 

 

0.60-

0.90 

 

 

0.70-

0.90 

 

HTMT 

confidence 

interval = not 1 

Action 

Awareness 

FSS2 

FSS11 

FSS20 

FSS29 

0.777 

0.820 

0.887 

0.890 

0.61 

0.67 

0.78 

0.79 

 

0.71 

 

0.90 

 

0.87 

 

        YES 

Loss of Self 

Consciousness 

FSS7 

FSS16 

FSS25 

FSS34 

0.966 

0.936 

0.835 

0.935 

0.93 

0.87 

0.70 

0.87 

 

0.85 

 

0.95 

 

0.94 

 

        YES 

Transformation  

Of Time 

FSS8 

FSS17 

FSS26 

FSS35 

0.846 

0.911 

0.943 

0.880 

0.72 

0.83 

0.89 

0.77 

 

0.80 

 

0.94 

 

0.92 

 

        YES 

An Auto-telic 

Experience 

FSS9 

FSS18 

FSS27 

FSS36 

0.813 

0.822 

0.728 

0.907 

0.66 

0.68 

0.53 

0.82 

 

0.67 

 

0.89 

 

0.83 

 

        YES 

Physical 

Presence 

LPI 1 

LPI 2 

LPI 3 

LPI 4 

LPI 5 

0.559 

0.856 

0.493 

0.760 

0.635 

0.31 

0.73 

0.24 

0.58 

0.40 

 

 

0.45 

 

 

0.80 

 

 

0.69 

 

 

        NO 

 

Spatial  

Presence 

LPI 6 

LPI 7 

LPI 8 

0.888 

0.945 

0.821 

0.79 

0.89 

0.67 

 

0.79 

 

0.91 

 

0.86 

 

        YES 

Social  

Presence 

LPI 9 

LPI10 

LPI 11 

LPI 12 

LPI 13 

0.899 

0.820 

0.849 

0.615 

0.871 

0.81 

0.67 

0.72 

0.38 

0.76 

 

 

0.67 

 

 

 

0.90 

 

 

0.87 

 

 

        YES 

Self  

Presence 

LPI 14 

LPI 15 

LPI 16 

0.900 

0.930 

0.906 

0.81 

0.86 

0.82 

 

0.83 

 

0.93 

 

0.90 

 

        YES 

Table 34 - Measurement Model Analysis with the reflective Flow measurement. 

 



119 

 

The purpose of examining the measurement model is primarily two-fold, first to examine the veracity 

of the latent constructs that have been empirically measured and secondly to look at the relationships 

between those of hypothetical importance as set out in the research mandate.  Proceeding on, first of all 

the latent constructs of flow (using reflective indicators) and presence underwent assessment which 

consists of an evaluation of their convergent validity, internal consistency reliability and discriminant 

validity.  The table above (see Tab 32), the measurement model analysis shows the results from running 

the Measurement model above (see Fig 8) in SmartPLS. As shown in the headings at the top of the table 

the ‘desired thresholds’ were nearly all met with the exception of the physical presence dimension 

which showed an AVE (average variance extracted) of 0.45, a slight shortfall to the threshold score of  

< 0.50.  Furthermore the HTMT (Heterotrait-Monotrait Ratio of Correlation) level exceeded ‘1’ thereby 

the discriminant validity of the physical presence dimension was not quite reliable.  An analysis of the 

outer weights for the questions/items LPI1, LPI3 and LPI5 had insufficient loading scores, being less 

than 0.6 with LPI1 scoring 0.31, LPI3 0.24, and LPI5 0.40, all of which contributed to a lower than 

desired AVE score (Average Variance Extracted) of 0.45.  To remedy this they were removed from the 

model, such ‘trimming’ is quite permissible (Wong, 2019).  Also one item LPI12, from the social 

presence construct returned a lower than acceptable score of 0.7 so was therefore also removed.   

 

With trimmings made, the model, as set out below, was rerun in SmartPLS 
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Fig 7. The ‘trimmed’ Reflective Flow PLS Model as is permissible (Wong, 2019).     

(model ZZ 1BReFlAll Trimmed) 
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With all amendments made the subsequent new measurement results are presented in the table below. 

(see TAB 33) All loadings, indicator reliability, AVE, internal consistency and discriminant validity 

were now sufficiently surpassing the minimum thresholds. 

    

 

Latent Variables        

 

 

 

 

 

 

 

 

Indicato

rs  

 

 

Desired 

Thresho

ld 

            
→                         

Convergent Validity  Internal 

Consistency 

Reliability  

Discriminant  

Validity 

Loadi

ng 

Indicato

r 

Reliabili

ty 

AVE Compos

ite 

Reliabili

ty 

Cronbac

h’s 

Alpha 

 

 

 

>0.70 

 

(N2) 

>0.50 

 

 

>0.50 

 

 

0.60-

0.90 

 

 

0.70-

0.90 

 

HTMT 

confidence 

interval = not 1 

Action 

Awareness 

FSS2 

FSS11 

FSS20 

FSS29 

0.777 

0.820 

0.887 

0.890 

0.61 

0.67 

0.78 

0.79 

 

0.71 

 

0.909 

 

0.87 

 

        YES 

Loss of Self 

Consciousness 

FSS7 

FSS16 

FSS25 

FSS34 

0.966 

0.936 

0.835 

0.935 

0.93 

0.87 

0.70 

0.87 

 

0.85 

 

0.956 

 

0.94 

 

        YES 

Transformation  

Of Time 

FSS8 

FSS17 

FSS26 

FSS35 

0.846 

0.911 

0.943 

0.880 

0.72 

0.83 

0.89 

0.77 

 

0.80 

 

0.94 

 

0.92 

 

        YES 

An Auto-telic 

Experience 

FSS9 

FSS18 

FSS27 

FSS36 

0.813 

0.822 

0.728 

0.907 

0.66 

0.68 

0.53 

0.82 

 

0.67 

 

0.89 

 

0.83 

 

        YES 

Physical 

Presence 

LPI 2 

LPI 4 

0.904 

0.838 

0.81 

0.70 

 

0.76 

 

0.80 

 

0.70 

 

        YES 

Spatial  

Presence 

LPI 6 

LPI 7 

LPI 8 

0.885 

0.944 

0.825 

0.79 

0.89 

0.67 

 

0.79 

 

0.92 

 

0.86 

 

        YES 

Social  

Presence 

LPI 9 

LPI10 

LPI 11 

LPI 13 

0.906 

0.867 

0.840 

0.884 

0.81 

0.67 

0.72 

0.76 

 

 

0.76 

 

 

 

0.92 

 

 

0.89 

 

 

        YES 

Self  

Presence 

LPI 14 

LPI 15 

LPI 16 

0.899 

0.931 

0.905 

0.81 

0.86 

0.82 

 

0.83 

 

0.94 

 

0.89 

 

        YES 

Table 35 Flow reflective measures using the PLS Algorithm with amendments. 

 

As shown on the previous page in Fig 9 the PLS Algorithm was run to assess the relationships between 

the constructs specified and structural model pathways.  The model shows that the directions of the path 

co-efficient structures emerged as expected with the exogenous constructs of flow being negative and 

presence being positive towards the endogenous variable of aggression, a requirement that is suggestive 

of having a causal consequence in accordance with the hypotheses.  However, the co-efficient from 
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Reflective flow to aggression was very small, to the point of negligent at -0.012, thereby serving as 

trivial evidence towards the same conclusion.  The weight of the different path co-efficients can be 

ranked for their relative statistical importance, (Wong, 2019) thereby this suggests that the presence 

latent variable had a stronger effect at (0.271) on aggression than FlowReflective which was found to 

have a much weaker, albeit negative effect, (-0.012). 

 

With assessment of the measurement analysis being statistically acceptable, further analysis the 

structural paths testing reliability within the model was assessed using the Bootstrapping process in 

SmartPLS, which was run 500 times. (see Fig. 10).  This returned a non-significant result for 

FlowReflective as (-0.012, p=0.47) and presence was marginally significant but considerably more 

affluent with (0.271. p=0.08).  These results clearly do not meet the desired p<0.05 benchmark.  

However, the direction of the presence relationships with aggression is consistent with previous 

research that examined presence with aggression (Nowak, Kremar & Farrar, 2008) and is not far from 

being a marginal threshold at the p=0.10, level.  Nearly all latent variables indicators were highly 

significant, with the exception the Transformation of Time (TT) , the only flow dimension which 

returned a non-significant result of 0.15, p=0.34  

 

Fig 8 The Reflective Flow Model Bootstrapping process, run 500 times in SmartPLS. 

(model ZZ 1BReFlAll Trimmed) 



123 

 

The numbers in the circles (as shown in Fig. 9) reflect how much of the variance of the latent variable 

is being explained by the other variables that feed in through the arrows, the structural paths.   

 

The co-efficient of determination, R2 is, 0.069 for the endogenous latent variable aggression.  Despite 

being a low R2   there can be a ‘swamping out’ effect as the higher order construct of presence is 

inflated, this is a result of the shared variance in the lower order constructs.  To go beyond this 

problem, a further analysis using the latent scores loaded into a new model will alleviate this problem, 

and allow for a more precise examination. 

 

This “repeated indicator” approach works well when the second-order construct is either reflective or 

exogenous (i.e., predictor only). However, when the second-order construct is endogenous and 

formative, the repeated indicators in the second-order construct are perfectly predicted by the first-

order constructs, which also contain those indicators. Therefore, all other potential effects from other 

predictors are effectively swamped out, and the R2 for the second-order construct is or very near to 

100%. To overcome this issue, we must take a two-step approach by first modelling the measurement 

model and obtaining the latent variable scores for the second-order construct (and all other top-level 

constructs). Then, we must create a new model that uses the latent variable scores as indicators of the 

constructs.  

 

By adopting the two-step approach, the following model output was created. 

 

Fig 9 

With the PLS Algorithm run using the latent scores analysis the path coefficients were found to be 

slightly less strong and the r2 value slightly decreased.   This is not a very revealing outcome, however 
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given the poor co-efficient path score from the FlowRefl to aggression, it is not surprising that there is 

a poor predictive outcomes to assess the r2 value with. 

 

To assess the reliability of these model paths, a Bootstrap analysis was then run 500 times; 

 

 

 

Fig 10 Bootstrapping technique 500 times to check for statistical reliability. 

 

 

The path co-efficient from presence to aggression was marginally significant (0.257, p=0.07) whereas 

the FlowRefl coefficient path was of no significant importance, (-0.03, p=0.41)    Although the 

FlowRefl coefficient path was so weak it needed to be included for the sake of moderating testing, so 

it was run again with the moderation variable included. 
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Fig 11 

There was a very small difference in the path results with presence revealing a weakened path to 

aggression, however the r2 result remained unchanged.  As before a bootstrap 500 was run to obtain 

the significance levels. 

 

Fig 12 Bootstrapping technique 500 times to check for statistical reliability 

 

A minimal non-significant change was shown when the moderation was introduced, suggestive that 

there was no meaningful moderation effect.  The reflective measure of flow, statistically speaking, 

showed very little apparent influence when set against presence, which did seem to determine some 

contributing factor towards aggression.    
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Upon re-examination of the Reflective Flow construct, just three of four of the dimensions were 

statistically reliable.  The exception, being the transformation of time (TT) was statistically 

insignificant by quite a large margin (0.15), p=0.34.  As the level of the co-efficient path is low, and 

non-significant, its affluence is less important than the three dimensions which were all statistically 

significant.   Thereby, the TT dimension will be removed from the further forthcoming overall flow 

examination, as it is of weak indicative value, within the context of this study.  

 

With the apparent summation that only three out of nine of the dimensions have been analysed, it 

would be premature to dismiss flow as having no active contribution to the play experience.  Therein 

the analysis of the Formative Flow construct would proceed. 

 

 

 

 

 

 

The Formative Approach 

 

The model build and analysis was devised around the recommendations put forward in the seminal 

paper (Becker, 2012) ‘Hierarchical Latent Variable Models in PLS-SEM: Guidelines 

for Using Reflective-Formative Type Models’.  With the structure of flow, consisting of LOCs and 

HOCs, it served as the most statistically tailored fit. 

 

The FlowFormative model was created using all of the latent variables that are considered as 

prerequisites for flow to occur with path mappings and was run using the PLS Algorithm, as shown 

below.  Presence was again found to have a positive effect upon aggression and FlowFormative again 

showed a considerably bigger negative effect than was found in the Reflective model. Within the 

model the directions of the path co-efficient structures again emerged as expected with the exogenous 

constructs of flow and presence appearing to have some oppositional causal consequence on the 

endogenous variable of aggression.   
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Fig 13. The Formative Flow Model whereby latent variable indicators of Flow form the construct. 

Convergence was attained in the second iterative, suggesting good model estimation (P31,Wong, 

2019).(mod ZZ 1AFormAll Trimmed) 

The co-efficient paths from CS and UF to the HOC of FlowFormative were weak contributions, with 

only 0.12 and 0.16 respectively.  The co-efficient of determination, R2 was, 0.90 for the aggression 

latent variable.  This means that the two latent variables FlowFormative and presence explain 90% of 

the variance in the Endogenous variable of aggression.  As previously explained before, when this is 

found to occur this is a highly inflated figure which is due to much of the shared variance between the 

LOC and HOC variable levels, the correction for this will be covered later.      
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Various checks were run again to assess the reliability and validity of the captured constructs, as is 

shown in the table below. 

    

 

Latent Variables        

 

 

 

 

 

 

 

 

Indicato

rs  

 

 

Desired 

Thresho

ld 

            
→                         

Convergent Validity  Internal 

Consistency 

Reliability  

Discriminant  

Validity 

Loadi

ng 

Indicato

r 

Reliabili

ty 

AVE Compos

ite 

Reliabili

ty 

Cronbac

h’s 

Alpha 

 

 

 

>0.70 

 

(N2) 

>0.50 

 

 

>0.50 

 

 

0.60-

0.90 

 

 

0.70-

0.90 

 

HTMT 

confidence 

interval = not 1 

Challenge Skills 

Balance 

FSS1 

FSS10 

FSS19 

FSS28 

0.686 

0.710 

0.766 

0.659 

0.47 

0.50 

0.58 

0.43 

0.50 0.79 0.73 Y 

Clear Goals FSS3 

FSS12 

FSS21 

FSS30 

0.784 

0.874 

0.709 

0.770 

0.61 

0.76 

0.50 

0.59 

0.62 0.86 0.80 Y 

Unambiguous 

Feedback 

FSS4 

FSS13 

FSS22 

FSS31 

0.630 

0.930 

0.876 

0.888 

0.39 

0.86 

0.76 

0.78 

0.70 0.90 0.85 Y 

Concentration FSS5 

FSS14 

FSS23 

FSS32 

0.846 

0.608 

0.917 

0.840 

0.71 

0.36 

0.84 

0.70 

0.66 0.88 0.82 Y 

Sense of Control FSS6 

FSS15 

FSS24 

FSS33 

0.870 

0.655 

0.827 

0.513 

0.75 

0.42 

0.68 

0.26 

0.53 0.81 0.70 Y 

Table 36 Flow Reflect-Formative HOC output using the PLS Algorithm with amendments.   

 

As shown in the table above, some of the item results (highlighted in bold) were only just on the 

fringe to be deemed as insufficient.   
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In order to assess the convergent validity of the HOC representations of presence and flow, a 

redundancy analysis was conducted, the results are set out in the table below 

 

Construct Indicators Indicator Loading Co-efficient =>0.70? 

Physical Presence LPI2 

LPI4 

0.900 

0.844 

0.84 

Self Presence LPI4 

LPI5 

LPI6 

0.901 

0.930 

0.905 

0.81 

Social Presence LPI9 

LPI10 

LPI11 

LPI13 

0.907 

0.865 

0.840 

0.885 

0.92 

Spatial Presence LPI6 

LPI7 

LPI8 

0.888 

0.945 

0.821 

0.91 

Clear Goals FSS3 

FSS12 

FSS21 

FSS30 

0.788 

0.872 

0.696 

0.778 

0.80 

Concentration FSS5 

FSS14 

FSS23 

FSS32 

0.844 

0.608 

0.916 

0.843 

0.75 

Challenge-Skills 

Balance 

FSS1 

FSS10 

FSS19 

FSS28 

0.745 

0.809 

0.627 

0.779 

0.60 

Sense of Control FSS6 

FSS15 

FSS24 

FSS33 

0.865 

0.640 

0.820 

0.544 

0.86 

Unambiguous 

Feedback 

FSS4 

FSS13 

FSS22 

FSS31 

0.636 

0.928 

0.872 

0.888 

0.53 

(Table 37 Redundancy Analysis) 

 

The convergent validity threshold of 0.7 was sufficient across all of the presence sub-types, however 

for flow two of the five dimensions did not meet the same desirable standard.  These dimensions were 

Challenge-Skills balance (0.60) and Unambiguous Feedback (0.5) respectively.  The benchmark 

should be attained as indicators are exogenous to the endogenous HOC, in this case the 

FlowFormative latent construct.  Referring back to the model (see Fig 15 as reported before), the co-

efficient paths for CS and UF were weak for the HOC, FlowFormative construct.   Thereby their 

contribution appears to be considerably less important than the other flow dimensions.  In light of this 

it forms a reasonable basis for their omission from the mixed model analysis to follow later, and is 
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theoretically convenient as it helps to syphon off the less affecting dimension and enable an equal 

split of three dimensions for each of the HOCs; FlowFormative and FlowReflective.  

 

To assess the reliability of the latent construct weights (indicators) and structural paths a Bootstrap 

was run 500 times to assess if all were shown to have significant contributions to their respective 

latent variables.   

 

 

Fig 14 PLS Bootstrap 500 Analysis using the Formative Flow dimension measures. ).(mod ZZ 

1AFormAll Trimmed) 

 

As expected the FlowFormative dimensions of CS and UF did not meet the significance requirements. 

The latent variable from the flow dimension, CS challenge-skills balance was shown to have three 

items out of four as marginally significant thus falling just outside the desired p<0.05 level. However, 

at a more liberal standard, being below the p<0.10 level, the items would pass with results showing as 

scored; FSSQ1, p=0.08, FSSQ10, p=0.08, FSSQ19, p<0.05 and FSSQ28 & p= 0.10.  These results 

form a weak co-efficient path score of 0.121, p=0.08 which was also only partially significant.  
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Typically when a measurement result is non-significant one would consider removing the said items 

as they are deemed as being insignificant to the paradigm under assessment. However, the removal of 

an entire dimension could arguably change the content meaning (Hair, 2017), so with all other 

Formative indicators being highly significant, it was retained in respect of the theoretical integrity 

towards the definition of the FlowFormative construct for now.   

 

Other checks were run; to test convergent validity and to check for issues of multicollinearity, using 

the Variance Inflation Factor (VIF).  All of the dimensions within the constructs of flow and presence 

scored a VIF lower than 5, therefore showing no evidence of multicollinearity being found. 

 

Moving onto the assessment of the structural model, bootstrapping tests were run 500 times against 

the hypothesised paths between the latent variables of interest; presence, flow and aggression.  Flow 

was only negatively marginally significant (-0.297, p=0.07) towards aggression, whereas presence fell 

just outside of the marginal boundary with (0.236, p=0.11).   

 

With an apparence of three of the nine flow dimensions lacking contributory value to the construct, a 

further analysis would focus on the more prominent flow dimensions.   Within the context of this 

research aim, the removal of the offending dimension, CS, UF and TT which performed poorly in the 

redundancy analysis and significance and co-efficeint path tests would leave three formative and three 

reflective flow dimensions.   By including the most apparently signficant flow dimensions, a more 

poised assessment of flow using these dimensions would allow be enabled to focus how flow might 

function at a higher threshold.  With this being said an assessment of the Mixed Model approach now 

follows.  
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The Mixed Model Approach – A Third order Reflective Formative Formative model. 

 

Following on from the redundancy analysis, (see table 35, page 110), CG, CO and SC were the most 

relevant affecting dimensions to the Formative Flow Construct.  In the MMA approach all of the flow 

latent variables are defined as formative, as they serve as figurative scores that when aggregated make 

the theoretical case for flow.  

 

 
Fig 15 The Mixed Model approach, consisting of three formative and three reflective  

(Model ZZZZ 2DVS ALL SIX VGS QS MOD) 

components for flow. 

 

The path analysis relationships between flow and aggression even in the Mixed Model, consisting of 

the strongest Formative and Reflective showed as expected predictive qualities together with presence 

and aggression. 
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A bootstrap was then run 500 times to assess for significance of the pathways. 

 

BOOTSTRAP MIXED MODEL  

 
Fig 16 The Mixed Model was run in Smartpls for significance testing (Bootstrapped 500 times). 

(Model ZZZZ 2DVS ALL SIX VGS QS MOD) 

 

When tested for significance the mixed more did not return any statistically significant results 

between flow and aggression. Presence and aggression was only found to be marginally significant.  

As the moderating variable, Presence*Flow was not showing any semblance of importance, with a 

non-significant p=0.37, it was removed, and the model was rerun. 
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Fig 17 The Mixed Model run in Smartpls for significance testing with the moderation variable 

removed (Bootstrapped 500 times). 

 

With the results of the here said moderating variable removed, the result were much stronger, with 

presence and aggression a fraction just outside the p<0.05 threshold (being 0.29, P=0.054) and flow 

was just short of marginal significance with -0.26, = p0.111) towards aggression.  It is interesting to 

note that the removal of the moderating variable enabled for a stronger set of path relationships.  

When introduced it weakened those paths.   This change in the strength is what one should expect a 

moderating variable to do.  However, it is insufficient to declare there is a moderating effect as the p 

value of the moderating variable was non-significant.   

 

As before the numbers in the circles (as shown in Fig. 17) for flow and presence showed the 

swamping out effect, so again, this was inflated by the shared variance in the lower order constructs.  

As before to go beyond this issue, a further analysis was conducted using the two-step approach with 

the latent scores loaded into a new model to allow for a more precise examination, resulting in the 

following:  
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Fig 18 Partial Least Squares Algorithm with moderation results 

 

The results did not differ much, and again the moderating variable appeared to be weak.  To check for 

the significance of this result, a Bootstrap 500 was run again. 
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Fig 19  Partial Least Squares Algorithm with moderation Bootstrapped for significance testing. 

 

On this occasion both of the values of the structural pathway for flow and presence were marginally 

significant returning results flow as -0.262, p=0.056 and presence at 0.288, p=0.066, with the 

moderating variable again having null significance. 

 

The models were then rerun with the moderating variable omitted. 
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Fig 20 Partial Least Squares Algorithm without moderation 

  

On this occasion both of values of the structural pathway for flow and presence increased when the 

moderating variable was removed, with flow increasing to -0.264 and presence increasing to 0.296.  

This model was then run through the bootstrapping process to test for significance levels. 
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Fig 21 Partial Least Squares Algorithm without moderation Bootstrapped for significance testing. 

 

The results showed an increase in the pathway strengths and returned statistically significant results 

with flow being -0.264, p=<0.05 and presence with 0.296, p=<0.05 towards aggression when the 

moderating variable was omitted. 

 

These results appear to be very promising, however it is somewhat telling that the inclusion and 

exclusion of the moderation variable, has a dramatic effect upon the path model results with 

significance results spanning an important threshold, with marginally significant (flow as -0.262, 

p=0.056 and presence at 0.288, p=0.066, with the moderating variable to significant one with flow 

being specifically -0.264, p=-0.04 and presence 0.296, p=0.03 when the moderating variable was 

omitted.   

 

This is a small but important difference and furthermore, this in itself could be very problematic from 

a theoretical modelling concept.  The desire of this research was the intended inclusion of all 

meaningful and important bases that may explain the social sense that players acquire from the 

experience, therefore the omission of the moderating variable, which didn’t work, cannot be deemed 

to be meaningful or important, thus the model in Fig 23, stands. 

 

However it has shown that the omission of key variables from a structural model, can fundamentally 

alter the inferences one makes without such variables present (Harring, etal, 2016).   
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One measurement that was taken but was not included in the model were the game score results.  It 

was originally taken to assess and illustrate if the player’s would have met a basic level of 

competency within the game, thus establishing a reasonable level of play ability.  Whilst constructing 

the model it was felt that flow would have served as a sufficient indicator of performance, as one 

would expect an individual to have shown competence by achieving the flow state.   

 

However, when the game score result was introduced into the structural model, it made a profound 

difference as shown in the revised model below 

 

 

 
Fig 22 The Mixed Model with Score run in Smartpls with the moderation variable removed  

 

This made a considerable difference to the co-efficient path between flow and aggression, which was 

still negative but with a much weaker effect.  The path between flow and the Score was much 

stronger, indicating that the more that the player’s had entered a flow state they were much more 

capable in playing the game, as shown by the elevated score.  The relationship between the Score and 

aggression was negative, yet reasonably weighted, suggesting that competency of the player was 
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associated with less reported aggression.    The path between presence and aggression almost held 

unchanged.  Clearly the part played by the Score was under-identified and appeared to have some 

critical bearing, alas it was an important missing component, and that flow then appears to be 

relegated to being no more than notional.  Did the player play well because they entered a flow state 

or did the player enter a flow state because they played well?  The temporal order is likely cyclical,  

flow perhaps operates in some form of mediating capacity between game play achievement 

(represented by score), and the measured aggression.  The co-efficient of determination, R2 was, 0.15 

for the aggression latent variable an increase on the 0.12 when Score was not included as before.  . 

 

 

 
Fig 23 The Mixed Model – Bootstrapped 500 times in SmartPLS. 

 

The Bootstrap was run again to check for the significance of the co-efficient paths.  The path between 

flow and the Score was highly significance with a co-efficient of 0.453, p<0.01, supporting the initial 

observation that when the player’s entered a flow state they were much more capable of playing the 

game to a higher standard of performance.  The relationship between the Score and aggression was 

negative but non-significant at, -0.246, p=0.14.  The path between presence and aggression was 

significant, though only marginally with a co-efficient path of 0.288, p=0.07.   Clearly the part played 
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by the Score was underestimated and appeared to be a critical missing component, and that flow was 

no more than notional though perhaps operated with some form of mediating capacity, albeit weakly, 

between the game-play achievement (measured by score), and the measurement of aggression. 

 

The introduction of the Score variable to the model, not only seemed to be a reasonably sensible 

benchmark by which to consider the player’s performance whilst playing the game, but appeared to 

depend greatly on the performance of the player.   It is important to emphasise that the score was only 

imparted to the participants when the experiment drew to a close, after all aggression measures had 

been taken.  It seems unlikely that the participants were mindful of how many tasks that they had 

completed, but would likely have been preoccupied with the game and perhaps a sense of 

accomplishment as they functioned in the flow state during the period in which they played. 
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6.9 Discussion 

Considering the research question (Hypothesis 1) ‘Participants in the violent game will report 

significantly more aggression than their counterpart participants that were assigned to play the non-

violent game’. Aggression clearly did occur from playing a violent video game as there was an 

increase in state hostility and hostile expectations.  The co-variants normally associated with 

aggression type behaviours, such as personality traits, were statistically considered and carefully 

controlled for when conducting the statistical analysis.  Even so, players were still clearly roused by 

the social aspects in the violent game condition, as reflected by their aggression related responses.     

 

For participants that reported more presence (Section 2.3.5) they rated the game graphics and the 

game content as being more violent (Section 6.8 – Hypothesis 2/ Section 6.8 – Table 31).  This again 

presents strong evidence that the social aspects of the game made a salient impression that could be 

measured through presence which in turn had an effect upon the players that played the violent game.   

Furthermore presence was shown to have strong predictive attributes towards aggression in players, 

as reflected in the model path co-efficient as shown in the two step model. (Section 6.8 – Hypothesis 

3/ Section 6.8 – Fig 23).   

 

Likewise flow also had a significant effect in the model path co-efficient toward aggression, though 

negating and conceivably mitigating in its properties, as this was shown by the statistically significant 

negative relationship (in Section 6.8 – Hypothesis 4/ Section 6.8 – Fig 23).  Overall presence clearly 

appeared to have a causal influence on aggression, whereas flow was diametrically opposed, with a 

negative relationship with aggression. 

 

However, despite these clear relationships, when the moderation analysis that was then conducted 

between presence, as the exogenous (predictor) variable and aggression the endogenous (outcome) 

variable, the moderating variable of flow did not show any moderating effect between presence and 

aggression in the two step model (see section 6.8 – Hypothesis 5/ Section 6.8 – Fig 21).   

Furthermore, the introduction of the moderating variable within the model slightly weakened the path 

co-efficients paths between presence to aggression and flow to aggression as detailed in Fig 23.   

 

As the moderation analysis had shown that the inclusion of the moderator variable, whilst 

insignificant, had weakened the path-coefficients between presence, flow and aggression another 

variable relevant to revealing the player’s participation in the activity was the score.  The flow and 

score variables should theoretically be highly related, as when the player has entered a flow state this 

signifies that their command of the task at hand becomes automatic, whereby action and awareness 
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merge effortlessly as one.  Thereby the scores would be indicative of the player’s efficacy showing 

their ability to operate whilst they play the game. 

 

When the score was introduced into the overall model therein, a highly significant path co-efficient 

between flow and score was discovered, (see Fig, 25) revealing that the player’s performance, 

recorded as the ‘score’ was statistically highly significant.  The effect of score on aggression was of 

much greater magnitude than flow on aggression, clearly making a case for the importance for the 

inclusion of a score when building a model to interpret aggression within a videogame setting. There 

is a strong theoretical basis for the reflection of the player’s performance as it is highly likely to 

regulate the player’s enjoyment, and as measuring constructs such as aggression are affected by mood 

state, it should then be deemed as critical.  

 

The final study showcases the challenging nature of defining a gameplay model and it also exposes 

the sensitivity that when modelling, the inclusion or omission of a construct can fundamentally greatly 

redefine that model, even when the said construct may at first seem innocuous.  The introduction of 

the score construct, showcased just how the proposed model can be problematically under-identified 

and how the results may still be inconclusive if other constructs or factors that have not been 

identified.    

 

However, one can argue that this can be offset as the design was carefully drawn up upon theoretical 

basis, derived from the existing literature.  Furthermore it is useful and important to remind ourselves 

that this analysis was conducted using Partial Least Squares Structural equation modelling (PLS 

SEM) and that this is not the same as Co-variance Based Structural equation modelling CB SEM, as 

its strength resides in the power of predictive factors and not the search for an overall model fit.  The 

purpose befitting of this research was to attend to comparing which construct has the most influence 

of on aggression, out of presence or flow, of which it was clearly apparent that the direct and 

magnitude of presence was the most prominent gameplay factor related to causing aggression.  

 

This therefore does not support the theory that flow would have mitigated in the social sense of the 

experience, but had more influenced the performance as reflected in the significant relationship with 

the score measured.  Another important consideration is that the method of PLS-SEM is more reliable 

in larger samples sizes.   However the data drawn from the 64 participants, did consist of reliable and 

valid construct data as seen in the measurement model result (see tables 32 & 33) , thereby in 

summary the co-efficient paths enable strong confidence that the construct relationships that were 

observed functioned as they were theoretically expected to have done.     
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In comparison to previous research, (see Weibel & Wissmath, 2011) the aspects of presence and flow 

in their research seems to be theoretically consistent with flow referring to the sensation of being 

involved in the gaming action and presence being concerned with the sensation of being there.   

It is important to remember that their chosen measurements for the constructs of flow and presence were 

gathered using ‘short scale’ questionnaires that only considered flow as consisting of absorption and 

smooth and automatic running, and for presence with arrival and departure.  They would state how 

flow influences enjoyment and performance, yet Csikszentmihalyi, (1990) had already incorporated 

these dimensions (autotelic measured enjoyment, and challenge-skill balance measured performance).  

 

Still they performed a confirmatory factor analysis which provided empirical evidence that flow and 

presence are distinct constructs.  They had reported that there was a significant correlation between 

flow and presence.  This was not the same in the final study 3 as when the correlation was run flow and 

presence were not significantly correlated, flow and presence correlated at, r(30)=.18, p=0.16).  

Furthermore, flow and presence seemed to function in completely opposite directions to one another 

when examining their relationships with aggression, suggesting that flow is revolved around the gaming 

or task at hand, whereas presence is more relevant to the vividness of the game environment and the 

characters social behaviours seeing as presence was the greater predictive qualities of aggression. 
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CHAPTER 7 Conclusion 

7.1 Introduction   

An opportunity for ‘real world’ research was identified by how organisations that classify that age 

ratings of video games (Section 1.1), based their decisions on their beliefs about how players will be 

effected by violent content in videogames.    In a review of game classification reports from the OFLC 

and BBFC (Section 2.1), it was described how playing games requires ‘intense concentration, and fierce 

determination to win or make progress’ however this is not the same as deep emotional involvement’.  

(BBFC, 2005).  If players were not so emotionally involved, this raised questions about how the game 

content might be interpreted as they play.  However, in other quarters, classification organisations’ 

decision-making appeared to be guided by the presumption that when players were engaging in re-

enactments of violence, that they experienced in a very literal sense.  This prompted questions as to 

how the game content might be interpreted by players whilst they played (Section 2.1).     

 

The purpose of this body of research (Section 1.2) was concerned with identifying an interpretative 

method by which to ascertain if the social sense of the player’s experience influenced their propensity 

to be aggressive after playing a violent videogame.  It was evident that these concerns required an 

empirical body of research that could specifically examine how the players experience and respond to 

game content, preferably in an environment where they could be closely monitored.  This required the 

validation of the Flow State Scale 2, which at the time of the beginning of this research programme, 

flow had not received much attention or analysis within the videogames, and of what had, often 

consisted of construct proliferation. 

 

This lead to an empirical programme that resulted in several important contributions to knowledge. 

In all, three empirical studies were designed and run to examine the functions of the constructs of flow 

and presence in a videogame play setting, culminating in an assessment of flow and presence operative 

functions within a structural equation model that revealed player’s experience and social responses 

when playing a violent video game that should prompt aggression.  An approach to empirically test the 

player’s social sense of the experience was proposed (Chapter 3) and measured through the constructs 

of presence (Section 2.3.5) and flow (Section 2.3.10), by which it was hypothesised that it would help 

explain which factors of the media effect yielded, would lead to player’s aggression.   
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7.2 New Knowledge Contributed 

7.2.1 Contribution to the Practice of Video game research: Validation of The Flow State Scale 

Questionnaire in a videogame setting. 

 

The first step taken was to establish the reliability and validity of the construct of flow through the 

existence of the constructs dimensions (Chapter 4), wherein flow was to be validated for the first time 

within a videogame using the the Flow State Scale Questionnaire 2 (FSS) and the Flow Disposition 

Scale 2 (FDS) (Jackson & Eklund, 2002).   This was conducted some time ago now, however the 

study does consist of two games that had not been used in this type of study before.  The design used 

a predictive approach with what was hypothesized to be a high flow and low flow game.  The 

hypothesized prediction was roundly supported t(7) =-6.42,  p<0.01), with the high flow game being 

significantly higher in flow than the low flow game.  The results show good internal consistency and 

reliability across all dimensions.  The (FDS) was also found to be fully functional too.  This study not 

only showed that the questionnaire could measure flow in high flow and low flow games but that the 

questionnaire possessed helpful predictive qualities, so that the questionnaires could be leveraged  

during the game selection, thereby enabling a reasonable forecast of whether a game was likely to be 

a low or high flow game prior to the study being run.  

 

Furthermore this is a useful instrument that demonstrates that player’s involvement can also be 

understood in ways beyond the constructs of presence and immersion, as it is distinguishes play as a 

performance based activity.  Playing can now be measured as an intrinsically rewarding experience 

through the measurement of flow.   This is important as it will enable future researchers to understand 

how players interpret the social significance of cues in game content against the task based agenda that 

is flow.  It also enables the ability to see if conceptually flow is a performance driven state, by which 

players are less likely to be emotionally invested when playing a game; something that was ex which is 

examined in the follow-up main SEM study.  
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7.2.2 Contribution to the Theory of Video game research:  Violence, Aggression, Presence and Flow  

 

With the emergence from the first study of an instrument for measuring flow being established, 

together with a significant negative relationship being found in the second study found between flow 

and physical aggression the incentive to examine flow at a deeper level was theoretically warranted. 

 

These empirical studies presented evidence (Chapter 5, 6) that a game play experience with a violent 

video game yielded a behavioural response which could be plausibly interpreted through two 

channels; the first being flow and presence being the other (Section 6.8, 6.9); Presence had a positive 

and significant relationship with aggression, whilst flow bore a significant yet negative relationship 

with aggression.  This result was assessed with the inclusion of the moderating variable but it was so 

weak that when was removed it strengthened the co-efficient paths (see Fig 21 & 19).  The main SEM 

study consisted of only 64 participants which would be considered a limitation for when trying to 

detect moderation.   

 

However with the main focus of the study being to ascertain the most influencing and important 

factors that were related to leading to player aggression, the contributions of flow and presence were 

very clearly set out in the model.  Presence was significantly positive with aggression and flow was 

found to be significantly negative towards aggression.  The performance of the player was also 

assessed through their score, when this was introduced into the model, only presence held onto the 

significant relationship with aggression.  Flow and score were highly significant with each other, 

showing that flow is potentially a useful metric by which to measure player performance in a game.  

This is the first time that flow and presence have been assessed with aggression in a videogame 

setting, it has not been done before, and so introduces a new approach to measuring gameplay 

experiences where aggression is the focus.  Furthermore this underscores that presence (section 2.3.5) 

is the most influencing construct by which aggression occurs whilst playing a videogame so should be 

included as a critical factor in the future assessment of gameplay experiences. 

 

It is hoped that the split of flow into its formative and reflective dimensions will also give 

encouragement to researchers to further explore flow in future research as through its split 

formalisation it makes flow more theoretically parsimonious, and therefore more accessible to those 

wanting to continue research of player experiences.  

 

Finally the results from the SEM study (Section 6.8) showed that the players reacted as was 

hypothesised (Section 6.8) in terms of aggression between the conditions within a game that were 
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carefully moderated to include narratives that conform to different social agendas, in this case being 

prosocial vs antisocial gameplay pursuits.  

 

7.2.3 Contribution to the Video Game Classification methods: Implication of violent videogame and   

society? 
 

The origins of this research programme can be traced back to the concerns raised by some game 

classification organisations that Manhunt 2 could be harmful to adult players.   The implications of the 

resulting aggression that was found, albeit marginally significant, are disconcerting as adult players 

were shown to be socially affected by the violence, so researchers and scholars in the field of 

videogames should take note that concerns raised by classification organisations (Section 2.1), were 

empirically supported, thereby their arguments clearly carry serious weight as there was evidence to 

substantiate what they have been saying is likely to be true.   

 

One concern that classifiers have cited is towards the ease with which players can ‘become’ the 

protagonist, by slipping into a game persona.  Whilst in study 2 it would seem to be unfounded, as 

players were no more aggressive than their watching counterparts, this changed in the between games 

analysis, the aggression measured between the games of Manhunt 2 and Tombraider were marginally 

significant, with Manhunt 2 having more aggressive responses by players.  For the other game in study 

3 the concerns about ‘becoming’ is perhaps more closely reflected to the sense of presence reported 

which was a strong, highly significant  predictor of aggression.   Finally the strong violence in the 

violent game which was highly explicit in study 2 (Manhunt 2), has been previously banned and then 

unbanned with some of its content censored in light of the classifiers proposing censorship sanction. 

which at the time of its release  2008 to be harmful, as the vivid portrayals of violence would still be 

harmful to adults.  The adult participants that played in study 2 were responsive in a way consistent 

with these concerns. 

 

Another potential worth raising is the issue that perhaps researchers are not necessarily using the 

‘right’ games, of which Manhunt 2 could be one, but choose rather more benign titles (Section 2.2).   

This is not to suggest that they have been ‘selective’ but future video game violence studies would 

perhaps be taken more seriously if they tabled games with the strongest content commercially 

available. 

 

Playing a video game does enable a greater sense of presence, and seeing as presence was a strong 

predictor of aggression as shown by players responded in study 3, it would seem prudent to classify 

games in a play testing environment, and not in a passive watching one.  For organisations like the 

ESRB, that have reviewed games using ‘videotape’ to assess game content, they have not factored in 
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how presence is highly likely to change the experience.  For other organisations that do take the time 

to evaluated the game in a game-playing capacity, which is the actual intended purpose of a game, they 

are far more likely to be able to make draw assessments whilst experiencing a state of presence.  For 

organisations where playing is not part of the game assessment, naturally one would assume that they 

cannot assess the act of playing, unless they actually do it. 

    

With flow and presence affording some more insight into the process of how players interpretation of 

games might prime aggression (Chapter 6), it appears that the feeling of presence trumps  other 

aspects of the demand of playing and so remains the most influential aspect of gameplay that has now 

been assessed for aggression.  For classifiers where ‘content is king’, their concerns and approaches 

to assessing games seems merited, as supported by the results here.  Irrespective of the demands of 

playing, even with a strong level of flow measured, it appeared to have insufficient influence on the 

aggression reported, seen as arising through presence which presides above all other aspects of the 

play experience.   The experience of the game will also be subjective to being partly reliant on the 

player’s individual personal character, their personality traits, wherein this can stipulate what is 

deemed as meaningful and of particular interest, arguably bringing to the fore a case of selective 

attention.  The relationship between presence and aggression seemed to transcend these individual 

differences, as it was presence that lay at the heart of the matter. 

 

7.3 Final Conclusion 

The measurement and assessment of flow and presence across the comprehensive range of their 

dimensions enables a fuller consideration of the numerous aspects (four dimensions of presence, and 

nine dimensions of flow) of playing a video game.  It has been shown that the constructs of presence 

and flow function very differently to each other when assessing for aggression in violent videogames. 

These are telling factors which are helpful and deserving of further examination, given their affective 

properties with aggression, and thereby the implications of what that means to society.   

 

For the first time, the activity of playing a videogame was empirically observed through the constructs 

of flow and presence on aggression. This is an approach which has never been tested until now. 

Careful contemplation in the design and running of this research has been exercised wherever possible. 

Also a fastidious effort to recognise that players bring their own array of specific personal traits have 

been attempted to be incorporated into the design, ethical considerations and analysis wherever 

possible.  Furthermore there are wider implications to presence and flow are shown to be significantly 

different and the separate constructs were shown to have differing relationships with aggression.  

Research sometime melds definition of flow, with immersion and sometimes immersion with presence.  
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The findings that presence and flow had opposing relationships with aggression is highly suggestive 

that the two constructs do function as was expected, and thereby take critically important roles when 

being used in the measurement of game phenomena.    

 

Yet with much considered and careful measurement, it does appear to function as one that may just 

affect the player’s experience of a social sense of the game content. In such circumstance where this 

effect emerges it seems perfectly reasonable to presume an effect upon the player may be that they are 

somewhat removed from the more affecting nature of the game content, due to being removed from 

the lower level of abstraction, as seen in presence type experiences. 

 

This research presents a new paradigm, showing that some predictive capabilities are feasible, 

something which could prove to be useful to those attempting to factor as to how some play experiences 

are most likely to seed aggression in players. 

 

 

7.4 Recommendations for future work  

The role of presence cannot be overstated, it clearly affects the player as they have been shown to 

respond more aggressively the more that presence is experienced within a gameplay setting. 

 

This provides compelling evidence that flow and presence should here on be treated as a central 

consideration in future research that assesses for aggression in video game players in an empirical 

setting.  There may be benefit to include an objective measurement of presence, which could serve to 

strengthen the model, as it currently is perhaps over reliant upon subjective measure, therefore this 

would probably strengthen the case for accepting this model amongst the wider research community. 

 

Furthermore, a larger data pool could be employed, it might reveal more closely if flow does serve as 

a moderating effect over the sense of presence.  Unfortunately the limit of 64 participants will for now 

mean that there is ambiguity as to whether a moderation effect exists.  

 

Measures of performance could be insightful as scoring could to some extent serve as a proxy indicator 

for when a player has entered a flow state.  At this time more replication between Flow and score as 

was seen in the SEM study could reveal this potential, and aid game designers and scholars alike in 

their Ludo-logical pursuits. 
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Furthermore, it is also useful to have both measures to be able to gage the performance, as this is highly 

likely to be able to indicate if player’s struggled, or got bored, in which cases they would not have 

managed to achieve the challenge/skill balance that is a prerequisite of flow.    

 

There is also another issue, and that is that the challenge/skill balance construct was removed due to 

reliability issues in the third study.   It would be advantageous for this to have remained, seeing as this 

is a fundamental condition to show flow had occurred, so would have shored up the argument of validity 

for flow having occurred.  However with more participants it there is an increased probability the 

construct would be statistically grounded, so then could be used. 
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Study1 Qs 

FLOW DISPOSITION QUESTIONNAIRE 

Please read the following instructions carefully before completing this questionnaire: 

 

These questions relate to the thoughts and feelings you may experience when playing a video game. 

You may experience these characteristics some of the time, all of the time, or none of the time. There 

are no right or wrong answers. Think about how often you experience each characteristic when you 

play a video/computer game in general and circle the number that best matches your experience.  

Please indicate HOW MUCH YOU AGREE OR DISAGREE with each of the following statements 

by circling just ONE of the numbers using the 5-point scale below. 

__________________________________________________________________________________

________ 

     1                      2                        3                  4                  5 

Strongly                 Disagree      Neither Agree             Agree     

      Strongly  

Disagree                          nor Disagree                                      Agree 

_______________________________________________________________  
1 I am challenged, but I believe my skills allow me to meet the challenge. 1 2 3 4 5 

2 I make the correct movements without thinking about trying to do so 1 2 3 4 5 

3 I know clearly what I want to do. 1 2 3 4 5 

4 It is really clear to me how my performance is going. 1 2 3 4 5 

5 My attention is focused entirely on what I am doing. 1 2 3 4 5 

6 I have a sense of control over what I am doing. 1 2 3 4 5 

7 I am not concerned with what others may be thinking of me. 1 2 3 4 5 

8 Time seems to alter (either slows down or speeds up). 1 2 3 4 5 

9 I really enjoy the experience. 1 2 3 4 5 

10 My abilities match the high challenge of the situation. 1 2 3 4 5 

11 Things just seem to happen automatically. 1 2 3 4 5 

12 I have a strong sense of what I want to do 1 2 3 4 5 

13 I am aware of how well I am performing. 1 2 3 4 5 

14 It is no effort to keep my mind on what is happening. 1 2 3 4 5 

15 I feel like I can control what I am doing. 1 2 3 4 5 

16 I am not concerned with how others may be evaluating me. 1 2 3 4 5 

17 The way time passes seems to be different from normal. 1 2 3 4 5 

18 I love the feeling of the performance and want to capture it again. 1 2 3 4 5 

19 I feel I am competent enough to meet the high demands of the situation. 1 2 3 4 5 

20 I perform automatically, without thinking too much. 1 2 3 4 5 

21 I know what I want to achieve. 1 2 3 4 5 

22 I have a good idea while I am performing abut how well I am doing. 1 2 3 4 5 

23 I have total concentration. 1 2 3 4 5 

24 I have a feeling of total control. 1 2 3 4 5 

25 I am not concerned with how I am presenting myself. 1 2 3 4 5 

26 It feels like time goes by quickly. 1 2 3 4 5 

27 The experience leaves me feeling great. 1 2 3 4 5 

28 The challenge and my skills are at an equally high level. 1 2 3 4 5 

29 I do things spontaneously and automatically without having to think. 1 2 3 4 5 

30 My goals are clearly defined. 1 2 3 4 5 

31 I can tell by the way I am performing how well I am doing. 1 2 3 4 5 

32 I am completely focused on the task at hand. 1 2 3 4 5 

33 I feel in total control of my body. 1 2 3 4 5 

34 I am not worried about what others may be thinking of me. 1 2 3 4 5 

35 I lose my normal awareness of time. 1 2 3 4 5 

36 The experience is extremely rewarding. 1 2 3 4 5 
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FLOW STATE SCALE QUESTIONNAIRE 

Please read the following instructions carefully before completing this questionnaire: 

These questions relate to the thoughts and feelings you may have just experienced with the video 

game that you have just played.  There are no right or wrong answers, just think about how the play 

experience you just had when playing the video/computer game in general and circle the number that 

best matches your experience.  Please indicate HOW MUCH YOU AGREE OR DISAGREE with 

each of the following statements by circling just ONE of the numbers using the 5-point scale below. 

__________________________________________________________________________________

___________ 

     1                      2                        3                  4                  5 

Strongly                 Disagree      Neither Agree             Agree     

      Strongly   

Disagree                          nor Disagree                                      Agree 

__________________________________________________________________________________

___________  

1 I was challenged, but I believed my skills would allow me to meet the challenge 1 2 3 4 5 

2 I made the correct movements without thinking about trying to do so 1 2 3 4 5 

3 I knew clearly what I wanted to do 1 2 3 4 5 

4 It was really clear to me how my performance was going.  1 2 3 4 5 

5 My attention was focused entirely on what I was doing 1 2 3 4 5 

6 I had a sense of control over what I was doing. 1 2 3 4 5 

7 I was not concerned with what others may have been thinking of me 1 2 3 4 5 

8 Time seemed to alter (either slowed down or speeded up) 1 2 3 4 5 

9 I really enjoyed the experience 1 2 3 4 5 

10 My abilities matched the high challenge of the situation 1 2 3 4 5 

11 Things just seemed to be happening automatically 1 2 3 4 5 

12 I had a strong sense of what I wanted to do 1 2 3 4 5 

13 I was aware of how well I was performing 1 2 3 4 5 

14 It was no effort to keep my mind on what was happening 1 2 3 4 5 

15 I felt like I could control what I was doing 1 2 3 4 5 

16 I was not concerned with how others may have been evaluating me.  1 2 3 4 5 

17 The way time passed seemed to be different from normal 1 2 3 4 5 

18 I loved the feeling of that performance and want to capture it again 1 2 3 4 5 

19 I felt I was competent enough to meet the high demands of the situation 1 2 3 4 5 

20 I performed automatically, without thinking too much. 1 2 3 4 5 

21 I knew what I wanted to achieve 1 2 3 4 5 

22 I had a good idea while I was performing about how well I was doing 1 2 3 4 5 

23 I had total concentration 1 2 3 4 5 

24 I had a feeling of total control 1 2 3 4 5 

25 I was not concerned with how I was presenting myself 1 2 3 4 5 

26 It felt like time went by quickly.  1 2 3 4 5 

27 The experience left me feeling great 1 2 3 4 5 

28 The challenge and my skills were at an equally high level 1 2 3 4 5 

29 I did things spontaneously and automatically without having to think 1 2 3 4 5 

30 My goals were clearly defined 1 2 3 4 5 

31 I could tell by the way I was performing how well I was doing  1 2 3 4 5 

32 I was completely focused on the task at hand 1 2 3 4 5 

33 I felt in total control of my body 1 2 3 4 5 

34 I was not worried about what others may have been thinking of me 1 2 3 4 5 

35 I lost my normal awareness of time. 1 2 3 4 5 

36 I found the experience extremely rewarding 1 2 3 4 5 
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Study 2Qs 

Before responding to these items, please read this ambiguous story.  

 

“Imagine that you leave this building when you’re done completing this survey. Someone bumps into 

you, spilling your drink and the contents of your backpack.’’ 

 

Please now indicate your likely response to each of the potential reactions by circling a number from 

1 (extremely uncharacteristic of me) to 7 (extremely characteristic of me). 

1 I would tell this person openly that I disagree with him or her. 1 2 3 4 5 6 7 

2 I would find myself disagreeing with this person. 1 2 3 4 5 6 7 

3 If this person annoyed me, I may tell him or her what I think of him or her. 1 2 3 4 5 6 7 

4 I couldn’t help getting into an argument if this person disagreed with me. 1 2 3 4 5 6 7 

5 This person would say that I’m somewhat argumentative. 1 2 3 4 5 6 7 

6 I wouldn’t be able to control my urge to strike this person. 1 2 3 4 5 6 7 

7 Given enough provocation, I would hit this person. 1 2 3 4 5 6 7 

8 If this person hit me, I would hit back. 1 2 3 4 5 6 7 

9 I’d get into a fight with this person a little more than other people would. 1 2 3 4 5 6 7 

10 If I had to resort to violence against this person to protect my rights, I would. 1 2 3 4 5 6 7 

11 If this person  pushed me far enough, we would come to blows. 1 2 3 4 5 6 7 

12 I could think of no good reason for ever hitting this person. 1 2 3 4 5 6 7 

13 I might threaten this person. 1 2 3 4 5 6 7 

14 I might become so mad at this person that I might break things. 1 2 3 4 5 6 7 

15 I’d flare up quickly with this person but get over it quickly. 1 2 3 4 5 6 7 

16 If frustrated with this person, I’d let my irritation show. 1 2 3 4 5 6 7 

17 I would feel like a powder keg ready to explode. 1 2 3 4 5 6 7 

18 I ‘d be even-tempered. 1 2 3 4 5 6 7 

19 I would be seen as a hothead. 1 2 3 4 5 6 7 

20 I would fly off the handle for no good reason. 1 2 3 4 5 6 7 

21 I would have trouble controlling my temper. 1 2 3 4 5 6 7 

22 I would feel eaten up with jealously. 1 2 3 4 5 6 7 

23 I would feel that I have gotten a raw deal out of life. 1 2 3 4 5 6 7 

24 This person always seems to get the breaks. 1 2 3 4 5 6 7 

25 I would feel very bitter about this person. 1 2 3 4 5 6 7 

26 I would think that this person talks about me behind my back. 1 2 3 4 5 6 7 

27 I would be suspicious of this person being overly friendly. 1 2 3 4 5 6 7 

28 I might feel that this person is laughing at me behind my back. 1 2 3 4 5 6 7 

29 If this person were especially nice, I’d wonder what he or she wanted. 1 2 3 4 5 6 7 
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Study 3Qs 

Procedural documentation for the proposed study;  

 

‘An examination of latent constructs activating word responses within video game players.’ 

 

 

Contents – (in experimental running order). 

 

 

Information sheet         2 

 

Consent form          3 

 

Participant’s brief         4 

 

Demographics questionnaire        5 

 

Big 5 Questionnaire          6 

 

Interpersonal Reactivity Index        7-10 

 

Caprara Irritability Scale        11 

 

Game guidance instructions        12-13 

 

Flow State Scale         14 

 

Presence Questionnaire         15-17 

 

Perceived Arousal State         18 

 

State Hostility Scale         19 

 

Word Completion Task         20 

 

Story Completion Tasks         21-24 

 

Video Game Rating Sheet        25 
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Information Sheet 

 

 

Aim of the study 

 

We are interested in examining how the cognitive demand of playing a videogame may likewise affect 

your cognitive ability to communicate using words tasks.  This study is part of a wider research 

programme which is examines how video games enable players to learn from their play experiences.  

 

 

 

What you will need to do 

 

 

First we will need to ask you to complete several personality questionnaires and some background 

information.   You will then be asked to play a videogame for 25 minutes which may include violent 

content and bad language.   You will then be asked to grade the game experience and respond to a word 

completion task and three story completion tasks. You should attempt to complete the word completion 

task and the stories as quickly as possible by writing down your immediate thoughts.  The total duration 

of your participation will be approximately one hour. 

 

 

 

Your Data 

 

Most of the data gathered from you will be quantitative so there is no risk to identifying you.  The only 

qualitative data gathered is insubstantial to identify individuals.  Any data results published or presented 

at a later date are anonymised.  Furthermore, the data will be analysed in block form rather than 

individually, which helps to safeguard anonymity and confidentiality.   

 

All data gathered during your participation will be assigned a code that does allow us to recall your 

submitted data, but this would only be used in the event that should you wish to withdraw from the 

study at a later date, prior to the data analysis being completed so then we can identify your contribution 

for removal.  The data codes will be kept separate and secured on a password protected device.  Once 

the data analysis has been conducted, the removal of your contributing data will not be possible if 

requested.  You have up to two weeks after the date of your participation to withdraw 

 

 

 

In the event of any concerns 

 

If you have a concern about any aspect of this study, you should ask to speak to the researcher, Terry 

Carnell or their supervisor, Dr Brett Stevens who will do their best to answer your questions [contact 

number]. If you remain unhappy and wish to complain formally, you can do this by contacting the 

Head of Department Dr Steve Hand. 

 

 

Contact Details 

 

Mr Terry Carnell - Researcher (Terrence.carnell@port.ac.uk 

Dr Brett Stevens – Director of Studies (Brett.stevens@port.ac.uk) 

Dr Steve Hand – Head of Department (Steve.hand@port.ac.uk) 

mailto:Terrence.carnell@port.ac.uk
mailto:Brett.stevens@port.ac.uk
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Study Title: An examination of latent constructs moderating word responses within video game 

players 

 

FEC Ref No:  .................................................................... 

 

Name of Researcher: Mr Terry Carnell     

 

 

Please initial box  

 

1. I confirm that I have read and understand the information sheet dated 

............. for the above study. I have had the opportunity  to consider the  

information, ask questions and have had these answered  satisfactorily.  

 

 

2. I understand that my participation is voluntary and that I am free to 

withdraw at any time without giving any reason, or up to two weeks after 

participation of the date signed on this consent form. 

 

 

3. I understand that data collected during the study, may be looked at by  

individuals from [company name / University etc)], or from regulatory authorities.  

I give permission for these individuals to have access to my data 

 

 

 

x.  I agree to take part in the above study.  

 

 

 

 

Name of Participant:     Date:    Signature: 

 

 

 

Name of Person taking consent :    Date:   Signature: 

 

 

 

Participant Brief 

Consent Form 
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Please complete the questionnaires as they are given to you, then play a video game, for 25 minutes.  

You will be notified when to stop, at which point you will then need to complete some more 

questionnaires. 

 

You will have an opportunity to ask any questions throughout the study if you are unsure as to what to 

do, but this should not be necessary. 

 

Upon completion, you may ask some brief questions, and thereafter, please leave promptly as there 

may be another participant scheduled, Should you at a later time have any further questions, then 

please feel free to contact the researcher or supervisor at detailed on the information sheet. 

 

 

 

THANK YOU FOR GIVING YOUR TIME TO PARTICIPATE 
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Demographics questionnaire 

 

 

 

Age:        

 

 

 

 

Gender: 

 

 

 

 

On average how many hours a week do you play video/computer games? 

 

 

 

 

 

 

Please specify which format you usually play (e.g. PC, Playstation, XBOX, others) 

     

 

 

 

 

 

 

Have you ever played the game Grand Theft Auto 4 before? 
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How I am in general 

 

Here are a number of characteristics that may or may not apply to you.  For example, do you agree 

that you are someone who like to spend time with others?  Please write a number next to each 

statement to indicate the extent to which you agree or disagree with that statement. 

 

I am someone who… 

 

1 ___ Is talkative    23 ___ Tends to be lazy    

 

2 ___ Tends to find faults with others  24 ___ Is emotionally stable, not easily upset 

 

3 ___ Does a thorough job   25 ___ Is inventive 

 

4 ___ Is depressed, blue    26 ___ Has an assertive personality 

 

5 ___ Is original, comes up with new idea 27 ___ Can be cold and aloof 

 

6 ___ Is reserved    28 ___ Perseveres until the task is finished 

 

7 ___ Is helpful and unselfish with others 29 ___ Can be moody 

 

8 ___ Can be somewhat careless   30 ___ Values artistic, aesthetic experiences 

 

9 ___ Is relaxed, handles stress well  31 ___ Is sometimes shy, inhibited 

 

10 ___ Is curious about many different things 32 ___ Is considerate and kind to almost everyone 

 

11 ___ Is full of energy    33 ___ Does thing efficiently 

 

12 ___ Starts quarrels with others  34 ___ Remains calm in tense situations 

 

13 ___ Is a reliable worker   35 ___ Prefers work that is routines 

 

14 ___ Can be tense    36 ___ Is outgoing, sociable 

 

15 ___ Is ingenious, a deep thinker  37 ___ Is sometimes rude to others 

 

16 ___ Generates a lot of enthusiasm  38 ___ Makes plans and follows through with them 

 

17 ___ Has a forgiving nature   39 ___ Get nervous easily 

  

18 ___ Tends to be disorganised   40 ___ Likes to reflect, play with idea 

   

19 ___ Worries a lot    41 ___ Has few artistic interests 

 

20 ___ Has an active imagination  42 ___ Likes to cooperate with others 

       

21 ___ Tends to be quiet   43 ___ Is easily distracted  

 

22 ___ Is generally trusting   44 ___ Is sophisticated in art, music, or literature 

 

 

 

 



168 

 

INTERPERSONAL REACTIVITY INDEX 

 

The following statements inquire about your thoughts and feelings in a variety of situations. For each 

item, indicate how well it describes you by choosing the appropriate letter on the scale at the top of 

the page: A, B, C, D, or E. When you have decided on your answer, fill in the letter next to the item 

number. READ EACH ITEM CAREFULLY BEFORE RESPONDING. Answer as honestly as you 

can. Thank you. 

 

 

 

1. I daydream and fantasize, with some regularity, about things that might happen to me. 

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

2. I often have tender, concerned feelings for people less fortunate than me.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

3. I sometimes find it difficult to see things from the "other guy's" point of view.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

4. Sometimes I don't feel very sorry for other people when they are having problems.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

5. I really get involved with the feelings of the characters in a novel.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

6. In emergency situations, I feel apprehensive and ill-at-ease.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 
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ME WELL         WELL 

 

7. I am usually objective when I watch a movie or play, and I don't often get completely caught up in 

it.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

8. I try to look at everybody's side of a disagreement before I make a decision.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

9. When I see someone being taken advantage of, I feel kind of protective towards them. 

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

10. I sometimes feel helpless when I am in the middle of a very emotional situation.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

 

11. I sometimes try to understand my friends better by imagining how things look from their A  

  B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

perspective. 

12. Becoming extremely involved in a good book or movie is somewhat rare for me.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

13. When I see someone get hurt, I tend to remain calm.  

A    B    C    D   E  



170 

 

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

14. Other people's misfortunes do not usually disturb me a great deal.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

 

 

15. If I'm sure I'm right about something, I don't waste much time listening to other people's A  

  B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

arguments.  

 

 

16. After seeing a play or movie, I have felt as though I were one of the characters.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

17. Being in a tense emotional situation scares me.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

18. When I see someone being treated unfairly, I sometimes don't feel very much pity for them.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

19. I am usually pretty effective in dealing with emergencies.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 
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20. I am often quite touched by things that I see happen.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

21. I believe that there are two sides to every question and try to look at them both.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

22. I would describe myself as a pretty soft-hearted person.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

23. When I watch a good movie, I can very easily put myself in the place of a leading character.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

 

 

24. I tend to lose control during emergencies.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

25. When I'm upset at someone, I usually try to "put myself in his shoes" for a while.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 
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26. When I am reading an interesting story or novel, I imagine how I would feel if the events in the A 

   B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

story were happening to me.  

 

27. When I see someone who badly needs help in an emergency, I go to pieces.  

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 

 

28. Before criticizing somebody, I try to imagine how I would feel if I were in their place. 

A    B    C    D   E  

DOES NOT          DESCRIBES 

DESCRIBE          ME VERY 

ME WELL         WELL 
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CIS 

Circle “T” if the statement is generally true for you or “F” if it is not. 

 

T F 1. I easily fly off the handle with those who don’t listen or understand. 

T F 2. I am often in a bad mood. 

T F 3. Usually when someone shows a lack of respect for me, I let it go by. 

T F 4. I have never been touchy. 

T F 5. It makes my blood boil to have somebody make fun of me. 

T F 6. I think I have a lot of patience. 

T F 7. When I am irritated I need to vent my feelings immediately. 

T F 8. When I am tired I easily lose control. 

T F 9. I think I am rather touchy. 

T F 10. When I am irritated I can’t tolerate discussions. 

T F 11. I could not put anyone in his place, even if it were necessary. 

T F 12. I can’t think of any good reason for resorting to violence. 

T F 13. I often feel like a powder keg ready to explode. 

T F 14. I seldom strike back even if someone hits me first. 

T F 15. I can’t help being a little rude to people I don’t like. 

T F 16. Sometimes when I am angry I lose control over my actions. 

T F 17. I do not know of anyone who would wish to harm me. 

T F 18. Sometimes I really want to pick a fight. 

T F 19. I do not like to make practical jokes. 

T F 20. When I am right, I am right. 

T F 21. I never get mad enough to throw things. 

T F 22. When someone raises his voice, I raise mine higher. 

T F 23. Sometimes people bother me just by being around. 

T F 24. Some people irritate me if they just open their mouth. 

T F 25. Sometimes I shout, hit and kick and let off steam. 
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T F 26. I don’t think I am a very tolerant person. 

T F 27. Even when I am very irritated I never swear. 

T F 28. It is others who provoke my aggression. 

T F 29. Whoever insults me or my family is looking for trouble. 

T F 30. It takes very little for things to bug me. 
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Game Guidance Instructions 

 

 

Non-violent Game condition participants will read: 

 

 

You are 'medic 7’ (also known as Max) one of Liberty City's finest paramedics, reporting for duty in the 

midst of a dangerous viral outbreak.    

 

You must urgently provide emergency treatment as quickly as possible to a dozen unwell persons 

scattered around New York City before the infection spreads.   

 

Persons will appear as a red square on your radar/map, drive up to them carefully, then only when the 

message appears: 

 

'There's the patient get out of the ambulance and stand next to him/her.' 

 

get out of the ambulance and stand closely next to them to provide care, they will then be able to hop 

into the back of your ambulance for treatment where you colleague will administer an anti-viral serum.   

 

You are pressed for time, it is most important, that you drive quickly but foremost carefully, as your 

ambulance can only take a certain amount of damage. 

 

These people desperately need your help, see how many lives you can save!    

 

 

 

Tips! 

 

 

-Use the HUD (round circle map) on the bottom left of screen to follow redline to next person as 

directed by dispatch. 

 

 

-Occasionally, patients might decline receiving the viral serum if they feel well enough by walking 

away, don't worry, just get back into the ambulance to be ready for your next call. 

 

-There can be a slight delay in calls coming through sometimes, so take in the scenery whilst waiting. 
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Violent Game condition participants will read: 

 

You are 'medic 7' (also known as Max) an undercover hit-man working in 'dispatch' for the largest drug 

running mafia organisation in Liberty City.   

 

You must urgently dish out some 'treatment' to a dozen 'fallen persons', clients that are in possession of 

a bad batch which must not be associated with your crime family.   

 

Persons will appear as a red square on your radar/map, drive up to them carefully, then only when the 

message appears: 

 

'There's the patient get out of the ambulance and stand next to him/her.' 

 

get out of the ambulance, and shoot them at least 5 times accurately then stand closely next to them to 

search the body and collect any outstanding contraband to cover-up the cause of death.   

 

You are pressed for time, it is most important, that you drive quickly but foremost carefully, as your 

ambulance can only take a certain amount of damage. 

 

Find as many 'fallen persons' and 'dispatch of them and the evidence as quickly as you can! 

 

 

 

 

 

Tips! 

 

 

-Use the HUD (round circle map) on the bottom left of screen to follow redline to next person as 

directed by dispatch. 

 

 

-There can be a slight delay in calls coming through sometimes, so take in the scenery whilst waiting. 
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FSS QUESTIONNAIRE 

Please read the following instructions carefully before completing this questionnaire: 

 

These questions relate to the thoughts and feelings you may have just experienced with the video 

game that you have just played.  There are no right or wrong answers, just think about how the play 

experience you just had when playing the video/computer game in general and circle the number that 

best matches your experience.  Please indicate HOW MUCH YOU AGREE OR DISAGREE with 

each of the following statements by circling just ONE of the numbers using the 5-point scale below. 

__________________________________________________________________________________

________ 

     1                      2                        3                  4                  5 

Strongly                 Disagree      Neither Agree             Agree     

      Strongly   

Disagree                          nor Disagree                                      Agree 

__________________________________________________________________________________

___________  

1 I was challenged, but I believed my skills would allow me to meet the 

challenge 

1 2 3 4 5 

2 I made the correct movements without thinking about trying to do so 1 2 3 4 5 

3 I knew clearly what I wanted to do 1 2 3 4 5 

4 It was really clear to me how my performance was going.  1 2 3 4 5 

5 My attention was focused entirely on what I was doing 1 2 3 4 5 

6 I had a sense of control over what I was doing. 1 2 3 4 5 

7 I was not concerned with what others may have been thinking of me 1 2 3 4 5 

8 Time seemed to alter (either slowed down or speeded up) 1 2 3 4 5 

9 I really enjoyed the experience 1 2 3 4 5 

10 My abilities matched the high challenge of the situation 1 2 3 4 5 

11 Things just seemed to be happening automatically 1 2 3 4 5 

12 I had a strong sense of what I wanted to do 1 2 3 4 5 

13 I was aware of how well I was performing 1 2 3 4 5 

14 It was no effort to keep my mind on what was happening 1 2 3 4 5 

15 I felt like I could control what I was doing 1 2 3 4 5 

16 I was not concerned with how others may have been evaluating me.  1 2 3 4 5 

17 The way time passed seemed to be different from normal 1 2 3 4 5 

18 I loved the feeling of that performance and want to capture it again 1 2 3 4 5 

19 I felt I was competent enough to meet the high demands of the situation 1 2 3 4 5 

20 I performed automatically, without thinking too much. 1 2 3 4 5 

21 I knew what I wanted to achieve 1 2 3 4 5 

22 I had a good idea while I was performing about how well I was doing 1 2 3 4 5 

23 I had total concentration 1 2 3 4 5 

24 I had a feeling of total control 1 2 3 4 5 

25 I was not concerned with how I was presenting myself 1 2 3 4 5 

26 It felt like time went by quickly.  1 2 3 4 5 

27 The experience left me feeling great 1 2 3 4 5 

28 The challenge and my skills were at an equally high level 1 2 3 4 5 

29 I did things spontaneously and automatically without having to think 1 2 3 4 5 

30 My goals were clearly defined 1 2 3 4 5 

31 I could tell by the way I was performing how well I was doing  1 2 3 4 5 

32 I was completely focused on the task at hand 1 2 3 4 5 

33 I felt in total control of my body 1 2 3 4 5 

34 I was not worried about what others may have been thinking of me 1 2 3 4 5 

35 I lost my normal awareness of time. 1 2 3 4 5 

36 I found the experience extremely rewarding 1 2 3 4 5 
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LPI 

 

Please give a rating to these questions accordingly where 1 would be not at all to 10 being very much.  

 

 

1) While you were playing the game, how much did you feel as if objects on the screen were real? 

 

Not at all          Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

2) While you were playing the game, how much did you feel that you could reach out and touch the 

hardness or softness of objects on the screen? 

 

Not at all          Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

3) While you were playing the game, how much did you want to escape from when objects on the screen 

seemed to be heading toward you? 

 

Not at all          Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

4) While you were playing the game, how much did you feel as if you and the objects on the screen 

were in the same place? 

 

Not at all          Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

5) While you were playing the game, how much did you feel as if the technological boundary (e.g., 

monitor, and keyboard) between you and the objects on the screen had blurred or disappeared?  

 

Not at all          Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

6) While you were playing the game, how much did you feel as if you were in the city?   

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 
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7) While you were playing the game, to what extent were there times when you almost forgot about the 

fact that you were inside the lab? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

8) When you finished the game, how much did you feel as if you had visited the city?  

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

9) While you were playing the game, how much did you feel as if the people on the screen were real? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

10) While you were playing the game, how much did you feel as if you could talk to the people on the 

screen? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

11) While you were playing the game, how much did you feel as if you were interacting with the people 

on the screen?;  

 

Not at all          Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

12) While you were playing the game, how much did you feel as if the technological boundary (e.g., 

monitor, and key board) between you and the people on the screen had blurred or disappeared? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

13) While you were playing the game, how much did you feel as if the people on the screen were not 

created by computer programs or technological devices? 
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Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

14) While you were playing the game, how much did you feel as if you were Max? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

15) While you were playing the game, how much did you feel as if you were walking when Max 

walked? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 

 

 

 

16) While you were playing the game, how much did you feel as if you were hitting people when Max 

hit people? 

 

Not at all           Very much 

 

1 2 3 4 5 6 7 8 9 10 
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Perceived Arousal Scale 

 

Different people react very differently to the same situations. Indicate to what extent you feel this way 

right now, that is, at the present moment. Use the following 5-point rating scale. Write the number 

corresponding to your rating on the blank line next to each word. 

       

       1    2    3          4        5 

very slightly      a little   moderately   quite a bit            extremely 

or not at all 

 

____active   ____alert   ____aroused  ____depressed 

____drowsy   ____dull   ____energetic  ____excited 

____exhausted   ____fatigued   ____forceful  ____inactive 

____lively   ____powerful   ____quiet  ____sharp 

____sleepy   ____slow   ____sluggish  ____tired 

____vigorous   ____weak   ____weary  ____worn-out 
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Current Mood 

 

Please indicate the extent to which you agree or disagree with each of the following mood statements.  

Use the following 5 point rating scale. Write the number corresponding to your rating on the blank 

line in front of each statement. 

 

 

Strongly      Neither Agree    Strongly 

Disagree   Disagree   Nor Disagree  Agree   Agree 

1          2            3      4        5 

 

 

 

____ I feel furious.    ____ I feel like I’m about to explode. 

____ I feel friendly.                        ____ I feel aggravated.    

____ I feel understanding.              ____ I feel amiable. 

____ I feel stormy.    ____ I feel mad. 

____ I feel polite.   ____ I feel mean. 

____ I feel discontented.   ____ I feel bitter. 

____ I feel like banging on a table.  ____ I feel burned up. 

____ I feel irritated.    ____ I feel like yelling at somebody. 

____ I feel frustrated.    ____ I feel cooperative. 

____ I feel kindly.    ____ I feel like swearing. 

____ I feel unsociable.    ____ I feel cruel. 

____ I feel outraged.    ____ I feel good-natured. 

____ I feel agreeable.    ____ I feel disagreeable. 

____ I feel angry.    ____ I feel enraged. 

____ I feel offended.    ____ I feel sympathetic. 

____ I feel disgusted.    ____ I feel tame. 
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1. I n_ _ re    2. H _ _ p   3. E x _ e _ _  

 

4. S h _ r _        5. M u _ _ e r  6. P r _ _ e 

  

7. F l i _ _ e r   8. P _ _ c e  9. E x p l _ _e  

 

10. K i _ _    11. S _ _ e   12. A _ d   

 

13. T _ p _    14. H _ r _   15. A _ t _ r 

  

16. C h o _ e   17. S _ m p _ _  18. S _ i l _   

 

19. A t t _ c _   20. T _ _ c e  21. C _ m p _ _ t  

 

22. D e s _ _ _ _   23. R e _ e _ _  24. S h _ l _ 

  

25. S h o _ t   26. U n _ _ e  27. R _ p _ _t 

  

28. S t r _ _ e   29. B _ r n   30. P r _ _ e _ t  

 

31. S t _ r _ o   32. H _ g   33. P_ _ s o n 

  

34. M _ _ g l e   35. B l _ n d   36. B _ e 

  

37. F r _ _    38. H _ t   39. H _ _ l   

 

40. S m _ c k   41. K n _ _ _  42. T _ n e   

 

43. _ i v e    44. S _ _ b   45. D r _ _ n 

  

46. A _ _ _ s t   47. P_ _ n e   48. T _ _ s t 

  

49. R _ s c _ _   50. A n g _ _  51. F l _ _t   

 

52. F i _ _t    53. P r o _ _ _e  54. P _ c k   

 

55. H a _ e    56. A _ t   57. C _ t   

 

58. A g _ _e   59. W _ n   60. C o _ _ o r t  

 

61. C l _ _ r   62. L _ v _    63. S l _ p   

 

64. B _ _ k    65. B e n _ _ _ _  66. S u _ _ o r _  

 

67. F o _ e _ t   68. C o n_ _ _e  69. O f f _ _ _ 

  

70. L _ _ o n   71. F o r _ _ _ _  72. C r _ _ l 

  

73. C _ e _ t e   74. M _ t c _  75. T _ _ t e 

  

76. S _ _ t h e   77. W_ _ d _ w  78. W _ _ k e d 

 

79. V i s _ _n   80. P a _ d _ _  81. R _ s t _ __  

 

82. W _ t _ r   83. H _ t r _ d  84. T _ l _ p h _ _ _  
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85. _ _ _ t u r e  86. P r o v _ _e  87. M _ n _ g e  

 

88. S _ _ y   89. R _ v i _ e  90. F r _ _ t   

 

 

Story Completion Tasks 

 

 

Instructions 

 

Please read each of the following three brief stories. After reading each story, please take a moment to 

imagine what the person in the story might do, say , think or feel next, if the story were to continue. 

Then, write down about 20 words or phrases, in the columns provided, that you think describe what 

would happen next in the story. It is not important which columns you complete, as long as you write 

in about 20 items for each story. Here is an example of what we would like you to do: 

 

Example Story: 

 

"Going to the Doctor" 

 

John woke up one morning feeling a bit under the weather. He had a sore throat, a 

throbbing headache, and a stiff neck. Feeling that this might be more than just a cold, John decided to 

make an appointment with his doctor. Fortunately, the receptionist said they could fit him in at 10:00 

that morning. John bundled up and drove over to the clinic. After checking in with the nurse at the 

desk, he sat down in one of the waiting room chairs and began to read a magazine.  What happens 

next? List 20 things that John will do, say, think or feel as the story continues. 

 

            Do or Say:      Think:        Feel: 

______________________    _______________________   ___________________  

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

Please complete the three following stories like the example you just read. 
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Story 1-The Car Accident 

 

Todd was on his way home from work one evening when he had to brake quickly for a yellow light. 

The person in the car behind him must have thought Todd was going to run the light because he crashed 

into the back of Todd's car, causing a lot of damage to both vehicles.  Fortunately, there were no injuries. 

Todd got out of his car and surveyed the damage. He then walked over to the other car.  What happens 

next? List 20 things that Todd will do, say, think or feel as the story continues. 

 

Do or Say:      Think:        Feel: 

______________________    _______________________   ___________________  

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 
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Story 2-Persuading a Friend 

 

Janet had worked all summer long, and now, a couple of weeks before school started, she felt she 

deserved a holiday. After a bit of thought, she decided a vacation to the coast would be ideal. After all, 

what could be better than suntanning or swimming in the ocean? The problem was that she did not want 

to go alone. She knew her best friend Shannon would go if she could, but Shannon had been saving her 

money to buy a new stereo. Janet decided to go over to Shannon's place and try to convince her to come 

to the coast.  What happens next? List 20 things that Janet will do, say, think or feel as the story 

continues. 

 

Do or Say:      Think:        Feel: 

______________________    _______________________   ___________________  

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 
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Story 3-Going to a Restaurant 

 

Jane had worked hard all day long, cleaning her apartment. She was tired but decided to reward herself 

with a meal in one of the restaurants down the street. Upon entering the restaurant, she was seated in a 

comfortable chair and given a menu. After reading it over, Jane decided upon a Caesar salad, French 

onion soup, and filet mignon. Some 15 minutes later, a waiter came around to take her order. Time 

slowly passed and Jane was getting hungrier and hungrier. Finally, about 45 minutes after her order had 

been taken, Jane was about to leave when she saw the waiter approaching with her food.  What happens 

next? List 20 things that Jane will do, say, think or feel as the story continues. 

 

Do or Say:      Think:        Feel: 

______________________    _______________________   ___________________  

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 

 

______________________    _______________________   ___________________ 
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Video Game Rating Sheet 

 

1. How difficult was the game? 

 

1  2  3  4  5  6  7 

Easy                                                                                                                             Difficult 

 

 

2. How enjoyable was the game? 

 

1  2  3  4  5  6                   7 

Not Enjoyable                              Enjoyable 

 

 

3. How frustrating was the game? 

 

1  2  3  4  5  6  7 

Not Frustrating                                 Frustrating 

 

 

4. How exciting was the game? 

 

1  2  3  4  5  6  7 

Not Exciting                          Exciting 

 

 

5. How fast was the action of the game? 

 

1  2  3  4  5  6  7 

Slow Action                      Hectic  

             Action 

 

 

6. How violent was the content of game? 

 

1  2  3  4  5  6  7 

Not violent content                                                                              Very violent  

       content  

 

 

7. How violent were the graphics of game? 

 

1  2  3  4  5  6  7 

Not violent               Very Violent 
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UPR16 

 
 

 
Please note - All ethical approval for all studies has been sought and granted by the University’s 

Ethics Committee. 


