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Abstract 
 

This project evaluates how effective game mechanics can be at eliciting emotion in 

their players without additional stimuli. Due to an increase in prevalence in recent years, 

anxiety was the main studied emotion, with an additional emphasis placed on stress. To 

achieve this, a playable 3D prototype was designed, developed and distributed amongst 30 

participants with experience in playing video games. The prototype was followed by a 15-

question survey employing quantitative and qualitative data to address the aim of the project. 

Through analysis of the results it was found that whilst mechanics can successfully elicit an 

emotional response and cause an increase in stress levels, a full game with audio, visual 

and narrative elements would be more successful in achieving this effect.  

 

Keywords: anxiety, game mechanics, mechanics as metaphor, emotion in games  



5 | P a g e  
 

Table of Contents 

 

Acknowledgements ............................................................................................................................ 3 

Abstract ............................................................................................................................................... 4 

Table of Contents ............................................................................................................................... 5 

1.0 Introduction and Rationale ......................................................................................................... 7 

1.1 Introduction ............................................................................................................................... 7 

1.2 Aims and Objectives................................................................................................................ 8 

2.0 Literature Review ....................................................................................................................... 10 

2.1 Introduction ............................................................................................................................. 10 

2.2 Anxiety Triggers ..................................................................................................................... 10 

2.3 Emotional Engineering .......................................................................................................... 12 

2.3.1 Stephane Bura’s Emotional Engineering Model ............................................................. 12 

2.3.2 MDA Framework ................................................................................................................. 14 

2.4 Mechanics Case Studies ...................................................................................................... 15 

2.4.1 Amnesia: The Dark Descent ......................................................................................... 15 

2.4.2 Papers, Please ............................................................................................................... 16 

2.4.3 Roguelikes, permadeath ................................................................................................... 17 

2.4.4 The Walking Dead .............................................................................................................. 18 

3.0 Design ......................................................................................................................................... 20 

3.1 Introduction ............................................................................................................................. 20 

3.2 Player Types .......................................................................................................................... 20 

3.3 Research summary ............................................................................................................... 22 

3.4 Mechanics Definition ............................................................................................................. 24 

3.5 Prototype Design ................................................................................................................... 28 

4.0 Implementation .......................................................................................................................... 29 

4.1 Introduction ............................................................................................................................. 29 

4.2 Software Used ........................................................................................................................ 29 

4.3 Developed Mechanics ........................................................................................................... 30 

4.3.1 System 1: Conversation System .................................................................................. 30 

4.3.2 System 2: Daily Mechanics ........................................................................................... 31 

4.3.3 Miscellaneous Systems ................................................................................................. 32 

4.4 Design Process ...................................................................................................................... 34 

4.5 Game Flow ............................................................................................................................. 35 

5.0 Methodology ............................................................................................................................... 36 

5.1 Introduction ............................................................................................................................. 36 

5.2 Survey Questions .................................................................................................................. 36 



6 | P a g e  
 

5.3 Participant Sampling ............................................................................................................. 36 

5.4 Ethics and Risk Assessment ................................................................................................ 37 

5.5 Experiment Flow .................................................................................................................... 37 

5.6 Limitations............................................................................................................................... 38 

6.0 Results ........................................................................................................................................ 39 

6.1 Introduction ............................................................................................................................. 39 

6.2 Survey Questions .................................................................................................................. 39 

7.0 Analysis ....................................................................................................................................... 47 

7.1 Introduction and Hypotheses ............................................................................................... 47 

7.2 Hypothesis 1 – Systems of mechanics can elicit emotions in players without 
audio/visual/narrative stimuli....................................................................................................... 47 

7.3 Hypothesis 2 - Participants will experience anxiety whilst interacting with a purely 
mechanical gameplay system designed to elicit said emotion ............................................... 49 

7.4 Hypothesis 3- Anxious players are more likely to feel anxiety as a result of playing the 
prototype........................................................................................................................................ 52 

7.5 Hypothesis 4 - Goal oriented players are less likely to experience stress as a result of 

the prototype than non-goal oriented players ........................................................................... 54 

7.6 Hypothesis 5 - Lack of mental preparation is a key factor in eliciting stress within the 
confines of an interactive system ............................................................................................... 55 

7.7 Additional Findings ................................................................................................................ 57 

7.7.1 Impact of Age on Stress ................................................................................................ 57 

7.7.2 Impact of Average Hours per Week Spent Playing Games on Stress During 

Gaming ...................................................................................................................................... 58 

8.0 Evaluations and Conclusion ..................................................................................................... 59 

8.1 Critical Evaluation of Prototype ............................................................................................ 59 

8.2 Critical Evaluation of Testing................................................................................................ 59 

8.3 Conclusion .............................................................................................................................. 60 

9.0 References ................................................................................................................................. 61 

10.0 Appendices............................................................................................................................... 67 

10.1 Appendix 1: Participant Information Sheet ....................................................................... 67 

10.2 Appendix 2: Ethics Checklist .............................................................................................. 71 

10.3 Appendix 3: Survey ............................................................................................................. 75 

10.4 Appendix 4: Debrief ............................................................................................................. 81 

10.5 Appendix 5: Stephane Bura Game Inducted Variable Change Table .......................... 82 

10.6 Appendix 6: Stephane Bura Player Induced Variable Change Table........................... 84 

10.7 Appendix 7: Stephane Bura Emotions Table ................................................................... 86 

10.8 Appendix 8: Design Notebook notes ................................................................................ 88 

10.9 Appendix 9: Full Report of answers .................................................................................. 94 

10.10 Appendix 10: Table of participants anxiety increase (Q14 – Q13) ........................... 107 

 



7 | P a g e  
 

1.0 Introduction and Rationale 

1.1 Introduction 
 

Anxiety is described by the NHS (National Health Service) as “a feeling of unease, 

such as worry or fear, that can be mild or severe” (NHS, 2018). Although it is natural for 

everybody to experience anxiety at some point in their life, it can also turn into a vicious 

mental disorder commonly referred to as GAD (Generalized Anxiety Disorder). When 

referencing “Anxiety” throughout this dissertation, it is this disorder rather than the general 

feeling, which is being discussed. 

 

 According to a 2011 report, 38.2% of the entire EU population (~164.7 million) suffers 

from one of 27 mental disorders. Of these 27 disorders, the most prevalent disorder was 

shown to be anxiety with ~69.1 million people affected (Wittchen et al., 2011). Though the 

report states that this is a best estimate based around limitations, it is well supported by a 

variety of other sources. A similar 12-month long report from the United States conducted in 

2012, found that 21% of adults are affected by anxiety each year (Kessler et al., 2012). 

Lastly, another 2012 report consolidating 87 studies from 44 countries found that the global 

prevalence rate of anxiety is 1 in 13 people. Though this results in a smaller percentage of 

7% of the global population, the report goes to discuss the differences in research, 

prevalence, and diagnosis between cultures, which leads to a smaller number (Baxter et al., 

2012).  

 Regardless of this difference in prevalence rate across studies, it is unanimously-

agreed upon that mental disorders have a large impact on modern society. Personal 

wellbeing aside, a 2017 report showed that mental health problems in the United Kingdom 

cost the country’s employers roughly £35billion - a 35% increase from the same report 

performed in 2006 (Parsonage and Saini, 2017). 

 

With this large impact, it is becoming increasingly important to decrease stigma 

against mental disorders and increase empathy and understanding to foster support. A 2008 

study by Alonso et al. surveyed 80,737 participants across 16 countries comparing 

perceived stigmas - defined as health-related embarrassment and discrimination - against 

people suffering from mental disorders and chronic physical conditions. The study found that 

21.9% of people suffering from mental health received negative stigma, compared to 15.5% 

for those suffering from chronic physical conditions (Alonso et al., 2008). Additionally, the 

study found that the combination of anxiety disorders matched with another disorder 
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(physical or mental) led to an increase in stigma in comparison to people without anxiety 

disorders.  

 

Humans have always expressed themselves through various media. Ranging as far 

back as cave paintings, our culture has historically used art for the dual purpose of 

expression and entertainment (Hurlburt and Voas, 2011). In modern day society, a relatively 

new form of expressing oneself is through the interactive form of video games. Expressing 

oneself and portraying ideas through gaming is a particularly attractive prospect to creators 

due to the interactive nature of the medium. If a designer can guide a player to partake in a 

pre-planned experience, they achieve the goal of communicating their message alongside 

having a larger impact on the consumer due to their involvement with the content. As Calleja 

stated in his 2011 book “In-Game” which studied the various forms of immersion in games; 

“Games reflect aspects of the society and culture that made them while contributing to that 

society in the process.” (Calleja, 2011). In the past few years there has been a steady 

increase of self-expressive video games dealing with the portrayal of their creators’ lives, or 

aspects of the society/culture they find themselves in.  

 

“By the nature of what constitutes a game, one cannot dissociate games from 

emotions.” (Yannakakis et al. 2011) This point portrayed by Yannakakis in their 2011 paper 

bases this proposition upon multiple other researcher’s findings. Within their work, 

Yannakakis draws upon studies by Deci and Ryan to state that play is one of the main 

motivators for learning, developing and evolution (2000). However, they also draws upon 

points raised by Salen and Zimmerman, where a player will willingly engage in an 

experience likely to have negative emotion including frustration or fear (2011).  

 

1.2 Aims and Objectives 

 

The aim of this project is to employ game mechanics – defined as “discrete units that 

can be created, analyzed and put in relation to others” from the designer’s point of view, and 

as “everything that affords agency in the game world” from the player’s point of view (Sicart, 

2008) – within a self-developed, brief interactive experience created using the Unity3D 

engine, in order to evoke feelings of anxiety within participants, to further their understanding 

of the disorder. 

The aim above relies upon the following key objectives: 
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1. To conduct research into how mechanics, interactions and the overall User 

Experience (UX) of a game can evoke an emotional response in players. 

2. To conduct additional research into anxiety provoking stimuli expanding on 

the research from the first objective. 

3. To apply the research into the development of a 10-15-minute playable 

prototype created within the Unity3D engine. 

4. To distribute the prototype to a sufficient number of participants, followed by a 

survey asking participants to reflect on their experience. 

5. To collect and analyze responses in order to examine effectiveness of stress 

and anxiety portrayal through game mechanics. 

 

The following five hypotheses are predicted for the outcome of this project; 

 

1. Systems of mechanics can elicit emotions in players without audio/visual/narrative 

stimuli. 

2. Participants will experience anxiety whilst interacting with a purely mechanical 

gameplay system designed to elicit said emotion. 

3. Anxious players are more likely to feel anxiety as a result of playing the prototype. 

4. Goal oriented players are less likely to experience stress as a result of the prototype 

than non-goal-oriented players. 

5. Lack of mental preparation is a key factor in eliciting stress within the confines of an 

interactive system. 
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2.0 Literature Review 

2.1 Introduction 

 
 The following section of the report collects research in areas of anxiety triggers, how one can 
convey emotions through game mechanics and case studies of games which have achieved this 
effect. 

 

2.2 Anxiety Triggers 

 

In order to design effective mechanics to convey the feelings of stress and anxiety, 

common anxiety triggers were first researched. The triggers consisted either of underlying 

psychological processes, or certain events/experiences which triggered the response. 

According to Dr. Yoder, a behavioral neuroscientist, there exist four key invisible (underlying) 

anxiety triggers;  

 

1. Too much time to think 

2. Lack of goal setting 

3. Personal health and news 

4. Loss of coping  

(Yoder 2018) 

 As it is much more difficult for a narrative game experience to focus on the third 

trigger - personal health and news - this one was mostly discarded for the purposes of this 

project, whilst the other three were taken into serious consideration when designing the 

prototype mechanics. As the main focus of the experiment was on the social anxiety 

disorder, additional research was performed into its common triggers. A series of key points 

repeatedly arose from multiple sources - a common type of social anxiety was triggered by 

performance and evaluation of conversation, much more so than the act of conversation 

itself (Watson and Friend 1969). From this, four further points were extracted to employ in 

the mechanical design, this time in relation to certain social interactions, events or 

experiences; 

 

1. Public performances 

2. Meeting new people 

3. Making small talk 

4. Stating your opinion  

(Cuncic 2018) 
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 In addition to the stated seven triggers, it is important to pay attention to the snowball 

effect. The Cambridge Dictionary defines this metaphorical statement as “a situation in which 

something increases in size or importance at a faster and faster rate” (Cambridge Dictionary 

2019). This process can be applied to anxiety to further help understand how it becomes 

such a powerful, often debilitating disorder. This snowball effect can occur in one of two 

powerful ways. In a situation where a person is presented with a “fight or flight” response - 

such as a public speech - the person might feel nervous. Due to the feeling of nervousness, 

they will experience a feeling of worry where the audience may notice that they are nervous, 

thus reinforcing the feeling of nervousness, and leading to more worry in a short-term 

reinforcement loop (Anon. 2019). The second form is related to negative reinforcement, 

where a person avoids an event which is likely to cause anxiety, momentarily reducing the 

strength of the feeling, only to return later as a stronger feeling.  

 

Figure 1: Negative Reinforcement (Kollman 2013) 
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2.3 Emotional Engineering 

 

All the above points had to be taken into careful consideration when drafting the 

mechanics for the prototype. They had to be exploitative to take advantage of human nature, 

without being too overwhelming, frustrating or excessively emotionally abusive. To help 

design mechanics around these limitations and objectives, several models of game design 

were employed. 

 

2.3.1 Stephane Bura’s Emotional Engineering Model 

 

The model at the forefront of these was that of Stephane Bura’s Emotional Engineering 

model (Bura 2008). This model, based on previous work by Will Wright (Wright 2003) argues 

that, in general, all possible game dynamic systems can fit into a multi-dimensional 

taxonomy as illustrated below in Figure 2.  

  

 

 

 

 

 

 

 

Figure 2: Variables for the Emotional Engineering Model (Bura, 2008) 

 

Figure 2 above demonstrates the first part of Bura’s model, which contains the categories of 

variables available to a designer. Each of the vertical variables can be combined with the 

horizontal variables and applied to a range of interactions within temporary and persistent 

game states. This can be done for both game-induced and player-induced variable changed. 

Figure 3 below shows how the “Action” variable is used in terms of game mechanics:           
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Figure 3: Part of Game Induced Variable Change Table (Bura 2008) 

 

The rest of the Game Induced Variable Change table as well as the Player Induced 

Variable Change table can be found in the Appendix 5 and Appendix 6. Based on the 

research of Nicole Lazzaro, and XEO Design - a company focused on understanding and 

researching the engagement with play (XEODesign 2004) - Bura further argues that the 

format of the Variable Change tables can be applied to evoking emotions/feelings/mental 

states in players, wherein each variable change can be tracked for a response. A part of this 

table can be seen in Figure 4 below, with the full table accessible in the appendix 7. 

 

Figure 4: Part of Emotions Engineering Table (Bura 2008) 
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2.3.2 MDA Framework 

 

Another model applied to the design stage of the prototype was the MDA 

(Mechanics-Dynamics-Aesthetics) Framework. This game analysis tool created in 2001 by a 

trio of game developers provides precise definitions for the three main components which 

make up the consumption of video games. These components are Mechanics, Dynamics 

and Aesthetics. The model provides the following definitions for these terms; 

 

1. Mechanics describes the particular components of the game, at the level of 

data representation and algorithms. 

2. Dynamics describes the run-time behavior of the mechanics acting on player 

inputs and each other’s outputs over time. 

3. Aesthetics describes the desirable emotional response evoked in the player, 

when [they] interact with the game system. 

(Hunicke et al. 2004) 

 

 The MDA Framework then theorizes that games are a two-way communication 

system using the above terminology between the game designer and the player.  

 

 

Figure 5: MDA communication Demonstration (Hunicke et al. 2004) 

 

“From the designer’s perspective, the mechanics give rise to dynamic system 

behavior, which in turn leads to particular aesthetic experiences. From the player’s 

perspective, aesthetics set the tone, which is born out in observable dynamics and 

eventually, operable mechanics.” (Hunicke et al. 2004). The aesthetics were then 

categorized into 8 core vehicles for games and why we play them. The three most relevant 

to this project being Narrative (where games serve as drama), Expression (where games 

serve as self-discovery), and Challenge (where games serve as an obstacle course). The 

MDA Framework neatly contextualizes the design process with a clear goal in mind, and 

vocabulary to express said goal.  
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2.4 Mechanics Case Studies 

 

With the mechanical research complete, the next step in mechanical design was to 

explore and analyze released video games which handle similar topics or are renowned for 

inducing a form of stress within their players. 

 

2.4.1 Amnesia: The Dark Descent 
 

Frictional Games’ horror title “Amnesia: The Dark Descent” launched in late 2010 to 

critical acclaim (Frictional Games 2010). A key aspect which helped set Amnesia apart from 

its contemporaries was the sanity mechanic.  

Originally, the sanity mechanic within Amnesia was a very quantifiable variable. The 

player had access to the numeric amount of sanity the playable character possessed and 

would see it drop down with time spent in the darkness or when experiencing horrific events 

and go up when drinking potions or progressing through puzzles (Grip 2014). This is very 

different to the system which eventually made its way into the final game in two key ways 

which increased the tension and stress experienced by players. The first step was taking 

away the numeric safety of the system, replacing it with an ambiguous visual representation 

instead. According to Grip, “It gives the player an informational gap regarding their current 

situation, making it harder to feel safe” (2014). 

 

Figure 6: Stages of sanity in Amnesia: The Dark Descent (Grip 2014) 
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 In addition to this, a visual representation was added as an overlay to the screen to 

give the player a “general feel for the descent into madness” and to “have an effect annoying 

enough to the player so that it wasn’t a state they wanted to be in, but not so annoying that it 

made them quit.” (Grip 2014).  

 The above aligns with Bura’s emotional framework - the self-mastery being at a 

constant low level by not knowing the amount of sanity left leads to anticipation of failure, 

whereas low mastery of the system level caused by visual impairment and unpleasant 

noises leads to pretend danger, both with the ultimate effect of stressing the player out (Bura 

2008). 

 As the sanity meter is an aspect directly linked to the health system, the key 

takeaways from Amnesia supported by Grip himself, is that managing multiple systems with 

limited information is directly responsible for a negative impact on player mood. 

 

 

2.4.2 Papers, Please 
 

“Papers, Please” is a 2013 award winning game by solo developer Lucas Pope 

(Pope 2013). In the game, the player assumes the role of a randomly chosen citizen-turned-

immigration-officer for the fictitious, dystopian country of Arstotzka modeled after the Eastern 

Bloc. The game asks you to control which travelers attempting to gain entrance into the 

country will be allowed past the border using an ever-increasing amount of cross-checking 

rules against the traveler’s documents all whilst using a purposefully clunky interface. The 

player’s character gets paid daily, based on the number of persons allowed entrance into the 

country - regardless of their legitimacy. Though your pay varies, it is never quite enough to 

maintain your poor and sick family back home. 
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Figure 7: End of Day 8 Screenshot (Anon. 2014) 

 

This naturally puts the player at odds with the varied goals the game presents. The 

player needs to maintain professionalism and let in the correct people by being thorough, 

however they also need to act quickly to ensure they are paid enough to support their family. 

This leads to several emotional responses such as dehumanization (Formosa et al. 2016) 

and stress (Gault 2013). To tie this in with Bura’s model, the player is experiencing a 

constantly low mastery of the system level, leading to feelings of frustration and loss of trust. 

Whereas feelings of meaninglessness arise from low data at the systems level, feelings of 

discouragement and unfairness are formed through low mastery and data at the action level 

of the player.  

 

2.4.3 Roguelikes, permadeath 
 

Permanent loss is one of the defining features of the increasingly popular genre of 

roguelikes (or their ever-similar offshoot roguelites) in which players perform “runs” 

separated by permanent death of a character (Mahardy 2014). Within some of these games, 

players unlock either new content for each new run, or simply gather knowledge to aid their 

performance on subsequent tries. Another key factor of these games is randomization, to 

avoid letting the player enter a routine, thus denying them comfort (Pruett 2016). This forces 

the user to constantly pay close attention and to be in a heightened state of anxiety (Ahn 

2016). In addition, it forces each choice to be considered as important and to weigh heavily 
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on the player’s conscience, as any wrong choice could result in permanent loss. This semi-

constant state of emotional arousal raises heart rate, and keeps the player in a tense state, 

thus directly inducing a physiological response, which in turn keeps the cycle going by 

raising the heart rate and increasing tension (Pruett 2016). 

 

 

2.4.4 The Walking Dead 
 

Telltale’s “The Walking Dead: Season One” launched in 2012 to widespread critical 

acclaim and received many awards praising the game’s narrative and character 

development (Telltale Games 2012). In particular, the game’s approach to the conversation 

wheel - a mechanic tied to older BioWare games, such as the Mass Effect series, where the 

player selected dialogue from a predetermined list of responses arranged in a circular 

fashion - was lauded as refreshing and upgraded (Gaudette 2017). What Telltale did to 

update the conversation wheel can be seen in two fundamental ways. Firstly, most key 

narrative moments feature a visible timer that ticks down, greatly limiting the amount of time 

a player has to pick a response. Previous games which employed conversation wheels or 

other such systems allowing the user to make dialogue choices would pause the game until 

a choice was selected. This allowed for careful planning and decision making. By including a 

timer, the player has little chance to consider the best course of action and is often forced to 

make narratively permanent, impactful choices based on instinct rather than calculation 

(Williams 2018). 

 

 

Figure 8: Telltale’s narrative wheel (Gaudette 2017) 
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This timer mechanic is combined with a single line of text displayed towards the 

upper left of the screen to turn the conversation system into a truly emotion-evoking 

experience. Occasionally, when the player makes impactful choices during an exchange, the 

text “[Character the player is speaking to] will remember that”. This clear white font informs 

the player that the choices they commit to will have an impact. It is not clear what exactly the 

character will remember - whether the player’s response, wording, tone, or actions will be 

considered in future story developments. This uncertainty combined with the additional 

misdirection of this text not showing up when consequential choices are being “unsettles the 

player and keeps them on their toes” (Smethurst and Craps 2014). 

 

All five episodes of The Walking Dead begin with the trademarked Telltale 

introduction screen - white words on a black background stating that the game reacts to the 

choices you make, and that your actions will have direct consequences on the game itself - 

as can be seen in Figure 9 below. 

 

 

Figure 9: Telltale Games Introduction Screen (The Scientific Gamer 2012) 

 

 This introduction message is only true to an extent however. As can be seen from the 

visual guide for The Walking Dead: Season One created by GamesBeat, ultimately none of 

the choices lead to a different conclusion, and in most cases only split the narrative 

momentarily (GamesBeat 2013). 
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3.0 Design 

 

3.1 Introduction 

  

 This section of the report incorporates the research from section 2, alongside new 

research into player types, in order to support the design of a playable prototype to elicit an 

anxious response from players. 

 

3.2 Player Types 

 

It is in our nature to play. Our culture is formed on play and evolves as play thrives 

(Huizinga 1955). Play as a concept spans across all ages, demographics and groups and 

can be adapted to fit most situations which involve a list of rules. This list of rules and 

existing within it was coined “the magic circle” by Erik Zimmerman in 1999 and popularized 

by Zimmerman and Katie Salen in their 2003 book “Rules of Play” (Salen and Zimmerman 

2003). The magic circle refers to a space in which everyday world rules are suspended and 

replaced by an artificial game world reality. Entering the magic circle occurs when the game 

begins, which in turn occurs “[...]when one or more players decide to play” (Salen and 

Zimmerman 2003). Players enter play for various reasons and motivations, and whilst 

designing it is important to keep those in mind to alienate the smallest number of potential 

participants. This is difficult, as “games in general have both systems and stories, [and] 

different approaches to game design can emphasize one or the other element, especially 

when it comes to moral themes and skills. This difference in emphasis leads to two different 

approaches to game design” (Juul 2002). 

The potential issue with a systemic design paired with a semi-narrative goal of 

eliciting emotional responses comes from the various player types. Zimmerman and Salen 

explore this by touching upon the various types of games and why one would engage with 

them. Three core types that align with this experiment to be considered are: 

 

1. Games as Play of Pleasure 

2. Games as Play of Meaning 

3. Games as Narrative Play 

 

(Salen and Zimmerman 2003) 
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Whilst there are other types, and none of the above are exclusive (any game can be 

a combination of any of the types), they provide a basic framework of the different types of 

play. Two types are of particular interest, those being meaning and narrative. Play of 

pleasure is mentioned mostly as an unachievable status in the context of this experiment - it 

is unlikely players will derive pleasure from a system specifically designed around evoking 

stress and anxiety. It is important to mention, however, as pleasure is one of the key reasons 

people play games, and the lack of it can severely impact on the player’s interaction and 

immersion.  

This leaves Play of Meaning and Narrative Play as the two key types to focus on. 

Play of Meaning, according to Zimmerman and Salen, states that there is a direct 

relationship between games and representation, which can be thought of in two ways; 

“games can represent” and “games are representations” (Salen and Zimmerman 2003). 

Games can represent by creating depictions, whereas games are representation when an 

idea is conveyed by a game - for instance Pong, one of the first video games ever, is a 

representation of Table Tennis. Narrative Play chooses to focus on the story above anything 

else. The example used within Rules of Play portrays this cleanly - “[...]the card game War 

[is] an epic battle between the forces of good and evil, waged with a deck of cards and the 

laws of probability.” (Salen and Zimmerman 2003). Both of these topics are very relevant to 

the experiment created for this study as they relate to portraying representations of real-life 

phenomena (in this case anxiety) and being able to form a narrative from seemingly 

unrelated gameplay mechanics and systems. 

However, this all connects to the players mentioned above. People play games for 

various reasons, and some types of players find it easier to connect with certain types of 

games than others. Though studies such as Ferro’s 2018 analysis of players’ personality 

type and preferences for game elements and mechanics have failed to find conclusive 

evidence that player personalities affect their game preferences (Ferro 2018), it is important 

to be aware that many studies have looked at various player types trying to find a correlation 

between their personality with mechanics. Kocadere’s and Çağlar’s 2017 study considered 

gamification from the perspective of four player archetypes (originally established by Richard 

Bartle in 1996) - killers, achievers, socializers and explorers. This study also arrived mostly 

at inconclusive results, however, amongst other things, the researchers found that players 

might exhibit characteristics different from their player type depending on the design features 

of the game environment (Kocadere and Çağlar 2017).  
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3.3 Research summary 

 

When it came to designing the mechanics of the experiment it was crucial to consider 

the anxiety triggers listed in section 2.2, and combine them with the research on mechanical 

storytelling and emotion through gameplay from sections 2.3 – 2.4. Before this could be 

accomplished, a short set of principles were noted down to aid in the design process. Figure 

10 below is the original list of notes created: 

 

Figure 10: Scan of notes taken during initial design phase 
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 Applied to Bura’s terminology the prototype had to present the player with the 

following key emotions, which will be referred to numerically as “emotion [#]” throughout the 

rest of this section;  

 

1) Unpredictability 

a) Provide the player with negative feedback 

b) Have the systems be inconsistent/random on purpose 

c) Present involuntary gameplay switches 

2) Caution 

a) Player constantly taking risks 

b) Misdirecting affordance 

3) Anticipation of failure 

a) Pretend danger present 

b) Player perceives the game to be cheating 

c) Present opportunities for recurring mistakes 

4) Overwhelmed and confused 

a) Too much data 

5) Purposelessness/insignificance 

a) Too much freedom 

 

 These five key feelings are in reference to the anxiety triggers discussed in section 

2.2 and will be used to try and elicit the feeling in participants. With enough backing research 

to support the design of individual mechanics, initially some pages of notes were created 

which can be seen in Appendix 8. The notes focused on a simulated “social” experience, 

where the player exists in a virtual space with four named characters. Although they are not 

instructed to do so, it should be apparent that the goal of the game is to befriend these four 

characters. Players can earn friendship with each individual character by engaging in a 

conversation minigame, which can only be executed once per in game day. The player has 

30 of these in-game days to increase their friendship as much as possible. At the same time, 

they are indirectly competing with two other fake players, which usually perform better than 

the player can. The player’s friendship with each character can be seen in the form of UI 

sliders which increase or decrease depending on the conversation. As in-game days 

progress, mechanics to stress the player out will be introduced - such as a timer or stamina 

meter. The goal is to overwhelm the player with the amount of information and choices but 

guide them enough so that through paying close attention the system can be figured out. 
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The game needed to take place from a first person perspective to avoid playing as a 

character but rather through the eyes of a player-turned-character which greatly increases 

immersion (Denisova and Cairns 2015). 

 

 

3.4 Mechanics Definition 

 

Following on from the above, eleven key mechanics were established that were used 

in the final version of the prototype and the survey. Below is a description of and reasoning 

for each mechanic.  

 

 
Mechanic # and 

Name 

Mechanic Description Mechanic Reasoning 

System 

1 

Mechanic 1: 

Mouse Button 

Mashing 

The player will have to 

"mash" a displayed 

mouse button as 

quickly as possible to 

keep the conversation 

going. 

This mechanic represents 

“engagement” in a conversation. 

Much like the visible timer in The 

Walking Dead discusses in section 

4.4, it causes the player to think less 

rationally. In addition, as the 

resource continuously ticks down the 

player anticipates failure, and knows 

that ultimately there is nothing that 

can be done to prevent it. This leads 

to long time stress over the duration 

of the prototype. 

Mechanic 2: 

Mouse Scroll 

wheel 

The player will 

occasionally have to 

use the mouse scroll 

wheel to maintain a 

flow of conversation. 

This mechanic represents the “flow” 

of conversation. Maintaining flow and 

keeping engagement going 

simultaneously is very difficult to do 

due to how the mouse is designed. 

As mashing the mouse button visibly 

extends the duration of the 

conversation, players will choose to 

focus on the engagement meter, 
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rather than the flow meter, despite 

the fact that the flow is more 

important during score calculation. In 

this way the game misdirects 

affordance. 

Mechanic 3: 

Key Inputs 

The player will have to 

press a keyboard key 

every couple of 

seconds from a limited 

group of keys. 

This mechanic represents 

“responding” during a conversation. 

This is yet another thing the player 

has to keep track of, however it 

changes on a daily basis. The player 

not only has to respond quickly 

enough, but also remember what 

keys were correct to press on each 

day. The System Data is too high 

leading to confusion and a sense of 

overwhelming. 

Mechanic 4: 

Topic Selection 

The player will have to 

pick a topic of 

conversation before 

the conversation 

begins. 

In terms of scoring, the topic 

selection is worth very few points. 

However, the topic is the only easily 

readable and recognizable idea 

presented to the player - in that it is 

formed of english words one would 

use in conversation rather than 

abstract portrayals - in addition the 

topics discussed in-game show up in 

numerous areas, making the player 

believe they are more important than 

they really are. Picking a topic is one 

of the only times in the game with no 

timing constraint, where the player is 

left time to think. This involuntary 

gameplay switch leads to 

unpredictability and over-analysis. 
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Mechanic 5: 

Characters 

Having Human 

Names 

The characters the 

player talks to have 

human names which 

are used throughout 

the prototype. 

Giving the characters names 

humanises them and contextualizes 

any attachment the player may 

experience. 

System 

2 

Mechanic 6: 

Daily Timer 

From day 5 onwards a 

timer limits how much 

time the player has to 

complete their daily 

tasks. 

As discussed in section 4, time has a 

large impact on our decision making. 

This leads to a constantly low Action 

Mastery, leading to discouragement 

and hopelessness, as well as fear 

and powerlessness. It also gives the 

player no time to prepare, keeping 

the System Data very low - thus 

causing feelings of meaninglessness 

and apathy. 
 

Mechanic 7: 

Stamina Meter 

From day 8 onwards 

the player will have 

limited stamina to walk 

around the level and 

approach the 

characters. 

This mechanic partially represents 

how engaging in a conversation can 

be exhausting and a strain on a 

person’s energy. In terms of 

emotional impact however, is mostly 

another misdirection in affordance 

leading to caution (which cannot be 

managed due to the timer). The 

stamina meter is purposefully very 

generous and will rarely deplete fully. 

Mechanic 8: 

Character 

Death 

On day 16 a random 

character will die, and 

the player will be 

unable to engage in 

conversation with them 

from this point 

forwards. 

This mechanic isn’t foreshadowed at 

all and the randomness of it 

occurring leads to feelings of 

unpredictability, accompanied by 

pretend danger. It can trigger the 

fight/flight response in participants as 

they start to suspect more 

permanent changes to game (which 

never come). 
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Mechanic 9: 

Update Log 

Every major event that 

occurs in the game will 

be sent to an update 

chat log system for the 

player to have an 

overview of what has 

happened. 

The update log tracks everything 

going on, giving the player constant 

negative feedback since the other 

players are usually performing 

better. This also leads to a 

perception that the game is cheating, 

causing an anticipation of failure. 

Additionally, it overwhelms the player 

with data, without giving enough time 

to study and understand it all, 

leading to long term stress. 

System 

3 

Mechanic 10: 

Players 2 and 3 

There will be two 

computer-controlled 

players indirectly 

competing with the 

participant. They will 

be able to score but 

will not exist visually 

aside from the Update 

Log. 

Much like the update log, the other 

players lead to negative feedback 

and perceived game cheating. As 

the player is negatively affected by 

this, they open themselves up for 

opportunities for recurring mistakes. 

By providing a low social mastery it 

leads to feelings of hate. The low 

social freedom additionally causes 

peer pressure. 

Mechanic 11: 

Typing “ok” to 

Acknowledge 

Worse Results 

When both Player 2 

and Player 3 have 

achieved a higher 

score at the end of the 

day, the player will 

have to acknowledge 

this by typing "ok". 

 This mechanic leads the player to 

reflect on why they’re performing so 

badly and what they could be doing 

better. It is the other time during the 

prototype where time freezes, giving 

the player time to think and reflect, in 

a very negative context. Due to the 

random nature of Player 2 and 3 

scoring, the player can’t actually 

improve and get better or avoid this 

screen. This causes feelings of guilt 

and further anticipation of failure. 

Table 1: Explanation and Justification of Mechanics 
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3.5 Prototype Design 

  

 These mechanics were combined into a comprehensive prototype design. The player 

had 30 in-game days to try and maximize friendship with four characters, whilst two other 

fake players competed with them. Everyone’s performance was logged in a Chat/Update 

Log window displayed at all times in the prototype’s User Interface (UI). Players would be left 

to discover the relationships between mechanics on their own, with very little guidance 

provided.  
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4.0 Implementation 

 

4.1 Introduction 

 

This section covers the implementation of the aforementioned mechanics into a 

playable prototype, to be used in conjunction with a survey to conduct the experiment and 

test the proposed hypotheses. 

 

4.2 Software Used 

 

The implementation of the above design was executed using the Unity engine [Unity 

2018.3.13f1] via both Windows and Macintosh operating systems serving as development, 

testing and deployment platforms. The prototype was coded using the C# language within 

Microsoft’s visual studio [Visual Studio 2017 15.9.3]. In addition, online image editing 

software Photopea was used for sprite creation and editing (Photopea 2019). Unity’s 

Collaborate service was employed as version control software, allowing for data backup, and 

simultaneous work to be executed across various computers (Unity Technologies 2019). 

 

To kickstart development, Unity Content Team’s “Standard Assets” package was 

imported into the project, giving access to some basic gameplay functionality - mainly the 

first-person character controller. (Unity Technologies Content Team) A description of 

implementation of each mechanic from section 3.4 can be found in section 4.3. 
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4.3 Developed Mechanics 

4.3.1 System 1: Conversation System 
 

 
Figure 11: Screenshot of Conversation System in Finished Prototype 

 

 Figure 11 is an in-game screenshot of the conversation system in the final version of 

the prototype. Elements of the UI are highlighted with a red box and number, and description 

for each system are found below.  

 

1) This is the implementation of the Mouse Button Mashing mechanic. The red 

bar at the top of the screen reduces continuously. If it reaches 0, the 

conversation is over. The player can extend this bar by rapidly pressing the 

indicated mouse button, although this will only slow the decrease and not 

prevent it. 

2) This is the Mouse Scroll Wheel mechanic as a Flow Slider. Every now and 

then an arrow on the side of the Flow bar will indicate a direction for the 

player to scroll the mouse wheel. Once they reach the invisible threshold this 

indicator will disappear, and the player will be “in flow”. 

3) This is the area used for the Key Inputs mechanic. Every two seconds the 

green bar will count down, during this time the player is meant to press a 

keyboard key as indicated by the Friendship Panel which opens before 

conversation starts.  

4) This line of text simply displays what topic of conversation is currently being 

1 

2 

3 

4 
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discussed. 

 

4.3.2 System 2: Daily Mechanics 
 

 
Figure 12: Screenshot of Prototype 

 

 Figure 12 is an in-game screenshot representing the daily mechanics which occur 

outside of conversation. The red highlighted mechanics are explained below; 

 

1) This mechanic is the Daily Timer. Active from day 4 onwards, it is a 

visual representation of how much time the player has left in a day. 

Once the timer reaches 0 the player’s character “passes out”, the 

player loses any friendship points earned, and the next day starts with 

the timer ticking down anew. 

2) The green bar towards the bottom is the Stamina Meter. This 

mechanic is active from day 8 onwards and limits how far the player’s 

character can walk. The meter running out causes the same effect as 

the timer running out. 

3) The Character Death mechanic is only triggered on the 16th day. One 

of the characters dies and is permanently removed from the prototype 

for the remaining 14 days. No players can earn friendship points with 

that character. 

4) The Update Log informs the player of everything going on within the 

prototype’s systems. This ranges from the grade and friendship each 

1 

2 

3 

4 

5 
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player achieved and with whom, to the events which occur during the 

prototype playthrough. The fake players only exist within this space. 

5) This is a visual representation of each character’s Friendship meter. 

The meter goes from 0 to 1000 and indicates to the player how much 

progress has been made with each character. The sliders are colored 

the same as the respective character. 

 

4.3.3 Miscellaneous Systems 
 

If the real player performs worse on a given day than both of the fake players, the 

screen shown in figure # is displayed upon the day ending. The only way to progress past 

this screen is to type “ok” into the space provided. 

Figure 13: Screenshot of achieving lowest score 

 

The last system which needs mentioning is the Friend Panel. This panel shows up for 

5 seconds every time a player tries to initiate a conversation with a character – only if they 

talked to the character at least once before. The panel can be seen in Figure 14, with 

descriptions of each numbered mechanic following. 
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Figure 14: Friend Panel UI 

 

1) This indicates how much time is left for the Friend Panel to remain open. The 

player cannot close the panel themselves, as they have 5 seconds to study the 

panel for information. 

2) This image indicates to the user what keyboard keys can be used in the Key 

Inputs mechanic during conversation. These change every day and differ from 

character to character. 

3) The slider to the side is simply an enlarged slider from the standard UI showing 

how close the player is to completing friendship with the chosen character. 

4) At the end of every conversation, the topic discussed is either liked or disliked by 

the character. This section of the Friend Panel shows the player whether the 

character likes talking about certain previously discussed topics (increasing 

score) or doesn’t (decreasing score). However, this information is only displayed 

on subsequent days. 

5) These two lines of text are for character information – displaying their name and 

how many times the player engaged in a conversation with this character. 

 

 

1 

2 

3 

4 

5 
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4.4 Design Process 

 

 

An iterative design process was 

employed throughout the duration of 

development. This process relies on 

continuously testing, evaluating and revising 

ideas. Due to the usage of this process, 

many minor and major design decisions 

were spotted and improved throughout 

development. As each mechanic was 

prototyped, only through play testing would it 

become apparent whether the mechanic 

worked or if it had to be altered. 

 

 

 

Figure 15: Iterative Design Process (Fullerton 2006) 
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4.5 Game Flow 

 

 Figure 16 represents a flow chart of the entirety of the prototype playthrough from a 

participant’s perspective.  

 

 

Figure 16: Flow Chart of Prototype Playthrough 
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5.0 Methodology 

 

5.1 Introduction 

 

 The following section will cover the non-development part of the project, from survey 

creation to the experiment proceedings. 

 

5.2 Survey Questions 

 

The survey was hosted by an online service “SurveyHero”. This service was chosen 

as it was amongst the only services that enabled the researcher to use more than 10 

questions within its free package. Additionally, the overall layout and design of the service 

was easier to use than other services tested at the start of the project such as 

SurveyMonkey or Google Forms.  

 

The questions were written in a way to assist in answering the hypotheses later 

discussed in section 7.1. A combination of quantitative and qualitative questions was used. 

The questions were arranged into groups to flow neatly for the participants. The full survey 

can be found in the Appendix 3.  

 

5.3 Participant Sampling 

 

The participants for this study were acquired via a combination of convenience, 

snowball and expert sampling. As participants for the study had to be familiar with video 

games, most of the participants acquired in the final study came from targeted sampling. 

Qualifying persons were contacted personally to take part in the study at a time of 

convenience. Additionally, the link to the experiment was shared on relevant social media 

channels - personal Twitter and LinkedIn profiles, official game developer Discord servers, 

and game industry slack channels. Lastly, the survey was shared on online survey sites 

where users can receive participants by participating in other studies themselves. 

SurveyCircle and SurveyTandem were the two services used for this purpose, where it was 

explicitly stated that only users who have played video games before should take part. 

REFERENCE SURVEYCIRCLE AND SURVEYTANDEM. 
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5.4 Ethics and Risk Assessment 

 

Before the experiment began its design and development stages, ethics and risk 

assessment forms were filled out. These can be found in Appendix 2. Due to the sensitive 

nature of this experiment, these documents were especially important. The end of the survey 

included a debrief to cover the focus of the study and explain relevant details to participants. 

This debrief can be found in Appendix 4. 

 

 

5.5 Experiment Flow 

 

Initially, participants were sent a link to the Participant Information Sheet - the tiny.cc 

service was used to shorten the link and make it more accessible, easier to remember, and 

quicker to share. REFERENCE TINY.CC  Upon typing this URL into their browser, the 

potential participant was taken to the participant information sheet uploaded to the 

researcher’s google drive. The participant information sheet can be found below in Appendix 

1. The participant sheet covered all relevant basic information the participant needed to be 

aware of, without communicating information regarding the nature of the experiment itself 

and thus potentially influencing the result. The bottom of said information sheet contained 

two download links for the executable Unity Prototype - one for Windows operating systems 

and one for the Macintosh operating system. As downloading the folders cannot be executed 

accidentally, the user is informed that by doing so they consent to participate in the study. 

There was also an additional safeguard put in place to confirm their consent at a later point 

in the experiment.  

 

Once downloaded, the participant had access to the executable and the Readme file. 

The participant was instructed to go through the Readme file in the Participant Information 

Sheet - without reading it they cannot enter the password necessary to access the prototype. 

 

Upon launching the game, the participant is met with a black screen asking for a 

password input. The password is obtained within the Readme document, downloaded 

alongside the executable. The purpose for the password is twofold. Firstly, by inputting a 

string of numbers the participant explicitly gives consent to participate in the study. Access 

cannot be gained randomly and without ignoring the experiment procedures, which is a 

workaround for an online experiment without the researcher present to provide a form to 

sign. The secondary function of the password is to ensure that each participant has paid 
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attention to the readme document, as the prototype itself contains no tutorial or instructions. 

The Readme document also explicitly states that a participant can stop the experiment at 

any time and for any reason by hitting the “ESC” key on their keyboard and selecting the 

“Quit Game” option.  

 

If a participant selects the Quit Game option, the game executable closes, and their 

default web browser opens with the survey loaded. If a participant reaches the end of the 

prototype, the same process takes place.  

 

5.6 Limitations 

  

 There were some key limitations that prohibited the Methodology from reaching its 

full potential, which should be addressed for any future study. As the experiment was 

delivered online, the results are less reliable than if the experiment were conducted in 

person. Participants couldn’t ask questions, and didn’t behave in experiment conditions 

which produced different answers than if that were the case. It can be assumed that many 

participants took part in the experiment whilst in a loud, distracting environment rather than 

dedicating their full attention to the study. The experiment was carried out online in order to 

gather a large sample size, but ended with the rather low amount of 30 data points. A larger 

sample size would produce more interesting and statistically significant results. 

 In addition, the survey often asked participants to self-diagnose themselves which by 

nature produces less reliable results as the results are skewed and biased.  

 Lastly, the Readme turned out to be insufficient guidance, as many participants got 

confused and quit the experiment early. Running the experiment in person would have 

helped this issue, however an in-prototype tutorial would have led to better results, and a 

better overall experience for those taking part in the study. 
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6.0 Results 

 

6.1 Introduction 

 

 This section will cover the general results achieved by the survey. The sample size 

consisted of 30 participants who engaged in the experiment and completed the survey, and 

their combined answers are displayed in the section below. The full report with all answers 

can be found in the Appendix 9.  

 

6.2 Survey Questions 
 

The first four questions of the survey were focused on gaining basic information 

about the participants themselves, asking for their age, weekly average of hours spent 

playing video games, their preferred gaming genres and whether they enjoy stressful games.  

 

 

Figure 17: Results of Question 1 
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Figure 18: Results of Question 2 

 

 

Figure 19: Results of Question 3 
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Not at all 

(1) 

Rarely 

(2) 

No 

Preference 

(3) 

Frequently 

(4) 

Always (5) Mean Standard 

Deviation 

2 (6.67%) 13 

(43.33%) 

2  

(6.67%) 

10 

(33.33%) 

3  

(10%) 

2.99 1.2 

Table 2: Results of Question 4 

 

 The next four questions were general questions about the prototype. Whether the 

participant knew what the experiment was about - since many participants were in contact 

with the researcher before the prototype was finished they would know what the experiment 

was trying to accomplish. Whether they played till the end (Day 30), and if not how come, 

and lastly to explain the experiment in their own words.  

 

Figure 20: Results of Question 5 
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 Figure 21: Results of Question 6 

 

 The responses to questions 6i and 7 can be found in the Appendix 9. 

 The next two questions related to the individual mechanics in the prototype and to 

what extent - if any - they elicited an emotional response.  
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Figure 22: Results of Question 8 

 

The response to question 9 can be found in the Full Report of Answers in Appendix 

9. 

 

 The next two questions dealt with key emotions experienced by players within a 

general and more specific context. 

 

 Question 10 was designed in order to allow the researcher to perform social science 

coding on all 30 participants, in order to group them into categories to enable further 

analysis. The question asked participants to describe what feeling they experienced the 

most during the prototype. Based on the language expressed participants were placed into 

one of four groups based on perceived key emotional response; 

 

1. Stress 

2. Frustration 

3. Stress and Anger 

4. Other 
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To achieve this split of results, each response was studied for words relating solely to 

feelings/emotions. This was then matched to the above four groups to best place a 

participant within a group.  

12 participants identified stress as they key emotion experienced (40%). 9 

experienced frustration the most (30%). 3 used language evocative of both stress and anger 

(1%) raising the total of the stress group to 15 (50%) and the frustration group to 12 (40%). 

The remaining 6 participants (10%) chose other emotions such as upset, confusion or 

tiredness. The most common keywords for the first group were “stress”/”stressful” and 

“pressure”, whereas the most common keywords for the second group were “frustration” and 

“anger”.  

Figure 23: Social Science Coding of Question 10 
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Figure 24: Combined Results of Question 10 

 

 Based on player type research from section (3.2), it can be assumed that participants 

experiencing frustration as the key emotion do so because they belong in the “Achiever” 

player type (Bartle 1996). A trend within their answers emerged stating that not being able to 

perform well, achieve a high score or “win” was the lead cause behind frustration - even 

though the prototype was presented with no context of winning or clear instructions, 

participants were simply asked to do their best. The stressed group can mostly be attributed 

to share qualities with the “Explorer” type due to their exploration of systems, paying close 

attention to detail and trying to solve the puzzle that was the prototype’s conversation 

system. (Bartle 1996) 

 

 The next question was a series of Likert scales relating to how the participant felt 

about the experiment. Question 11 produced a lot of vital results as the overall stress levels, 

confusion, timing and feelings of the participants were gathered. 70% of participants agreed 

that the experiment made them stressed, whilst only 13% disagreed which was very 

important to achieve in the experiment.  

 

The next question provided the participants a quick break from thinking about the 

experiment and their performance as it asked them to rank how important they think 

portraying narrative through mechanics is and whether or not games should pursue this 
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more commonly. Majority of participants agreed with both statements, as was largely to be 

expected. 

 

The final three questions all related to the participant experiencing feels of anxiety. 

Each of the questions asked the participant to rank on a scale from -100 to 100 how anxious 

they feel/felt during the following situations: 

1. Day to day life. 

2. During the prototype. 

3. During a hypothetical situation where the mechanics of the prototype would 

be implemented into a game supported with audio, narrative and game-like 

visuals. 
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7.0 Analysis 

 

7.1 Introduction and Hypotheses 

 

This section will apply the results from the survey to the established hypotheses and 

using statistical and descriptive analysis, evaluate their correlations.  

  

   

 There were a number of hypotheses established before the results of the experiment 

were collected. These hypotheses will be analyzed first. In addition to this, topics for future 

study have been identified through data analysis and will be discussed in section 7.7. The 

hypotheses are as follows; 

 

1. Systems of mechanics can elicit emotions in players without audio/visual/narrative 

stimuli 

2. Participants will experience anxiety whilst interacting with a purely mechanical 

gameplay system designed to elicit said emotion 

3. Anxious players are more likely to feel anxiety as a result of playing the prototype 

4. Goal oriented players are less likely to experience stress as a result of the prototype 

than non-goal oriented players 

5. Lack of mental preparation is a key factor in eliciting stress within the confines of an 

interactive system 

 

7.2 Hypothesis 1 – Systems of mechanics can elicit emotions in players 

without audio/visual/narrative stimuli 

  

In order to address the first hypothesis, the results from question 11.a were analyzed, 

regarding to what extent the experiment made the participants feel stressed according to a 

Likert scale. The corresponding results can be seen below in Table 3. 
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Strongly 

Disagree 

(1) 

Somewhat 

Agree  

(2) 

Neutral 

(3) 

Somewhat 

Agree  

(4) 

Strongly 

Agree  

(5) 

Average Standard 

Deviation 

The 

experiment 

made me 

feel 

stressed 

6.67% 6.67% 16.67% 30% 40% 3.9 1.19 

Table 3: Question 11a Results 

  

Of the 30 participants, 21 (70%) agreed at least somewhat that the experiment 

induced feelings of stress. Only four participants (13.3%) indicated a disagreement with the 

statement. These four participants each mention a different emotion than that of anger or 

stress as their answer to question 10. Additionally, two of the participants stated that they 

didn’t complete the prototype due to misunderstanding the game.  

Although the numbers from Table # show that the prototype was successful at 

eliciting a negative emotion, the survey’s results also show that participants would have had 

a larger emotional impact from a fully polished game that did include audio, visual and 

narrative stimuli. This was found by comparing participants’ answers to questions 14 and 15 

which asked participants to rank their anxiety level during the prototype playthrough, and a 

hypothetical anxiety level if the prototype mechanics and systems were applied to a full 

game. Both questions asked participants to rate their anxiety on a scale from -100 to 100 

with 10 value increments. The average anxiety levels as stated by participants for both 

questions can be seen below: 

 

Q13) Average Anxiety during prototype Q14) Average Anxiety in hypothetical game 

14.0 32.6 

Table 4: Average Anxiety During Prototype and in Hypothetical Full Game 

 

The average anxiety levels as stated by participants increased by 232.86% in a 

supposed full game which employed the prototypes’ mechanics and systems. Considering 

the above, whilst the hypothesis that mechanics can elicit emotion without 

audio/visual/narrative stimuli can be accepted, it is also suggested that it will not produce as 
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significant an impact as that experienced by the player of a full game utilizing the 

aforementioned mechanics. 

 

 

7.3 Hypothesis 2 - Participants will experience anxiety whilst interacting with a 

purely mechanical gameplay system designed to elicit said emotion 

 

 One of the objectives of this study was to try and communicate to a player that does 

not suffer from an anxiety disorder, what living with one would feel like. To test this 

hypothesis, an analysis of questions 13, 14 and 15 was conducted. These three questions 

were in relation to three scenarios; a participant’s (self-diagnosed) levels of anxiety within 

their day-to-day life, during participation of the experiment, and if the systems/mechanics 

present in the experiment were to be found in a fully developed video game. The charts for 

each of the questions can be seen below in figures 13, 14 and 15. 

 

Figure 25: Bar Chart of Results to Question 13 
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Figure 26: Bar Chart of Results to Question 14 

 

Figure 27: Bar Chart of Results to Question 15 

 

 From analysis of individual responses, participants were divided into three groups 

based on the numerical difference between their stated anxiety levels in questions 13 and 

14, which was calculated by subtracting the values of question 14 from the value in question 

13 (subtracting the daily anxiety from anxiety experienced during prototype playthrough). 

The grouping was either negative (anxiety decreased whilst playing the prototype), positive 

(anxiety increased whilst playing the prototype), or neutral (no change in anxiety between 

daily life and prototype playthrough was experienced). The full table of these calculations 

can be found in Appendix 10 although an example is provided in Table 5. 
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Example 

Results 

Q13) Daily 

Anxiety  

(-100 to 

100) 

Q14) Anxiety During 

Prototype (-100 to 

100) 

Anxiety During 

Prototype - Daily 

Anxiety 

Resulting 

Grouping of 

Participant 

Participant A - 80 - 20 60 positive 

Participant B 50 10 - 40 negative 

Table 5: Example Table of Anxiety Grouping per Participant 

 

 According to the aforementioned grouping guidelines, the number of participants in 

each group was as follows: 

 

Group Name Number of Participants 

Positive 15 

Negative 10 

Neutral 5 

Table 6: Total amount of participants per anxiety group 

 In addition, an effect size calculation was carried out between the positive and 

negative group to see how much the two groups differ from one another, and therefore how 

significantly the hypothesis can be rejected. The effect size was calculated using the 

Hedges’ g calculation due to the sample size being different and smaller than 20 for both 

groups. The resulting g value is 2.15, indicating a significant standard deviation of 2.     

 

 Combining the g value of 2.15, and the positive group consisting of 50% of the total 

participants, the hypothesis can be rejected.  Participants were asked to self-diagnose their 

anxiety which will yield vastly inaccurate results and reduce their validity. In addition to this 

self-diagnosis, it is expected that the results will vary greatly on a daily/weekly/monthly basis. 

As the study took place during a stressful time for many of its participants (May being the 

season of exams/university year ending), the results regarding anxiety may be inflated and 

higher than they normally would be (it should be stated that no question was asked about 

participant occupation/educational situation; thus, this is speculative based on how the 
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participant sample was acquired). Lastly, people often play games to relax, so they could be 

entering this experiment in a relaxed state of mind, reducing the anxiety that they would 

experience. No question was asked about the participants’ average anxiety whilst playing 

games however, so again this can’t be proven. With the above points considered, this 

hypothesis can be rejected. 

 

7.4 Hypothesis 3- Anxious players are more likely to feel anxiety as a result of 

playing the prototype 

 

 For this hypothesis to be tested, players were divided into two groups based on their 

answer to question 13, that being “How anxious do you consider yourself in day to day life?”. 

Users who selected an answer of 0 or lower were placed into the “non-anxious” group, 

whereas users who selected a score of 1 or higher were placed into the “anxious” group. 

Table 7 displays the number of participants in each aforementioned group.  

 

Non-anxious Anxious 

12 (40%) 18 (60%) 

Table 7: Amount and Percentage of Anxious v. Non-Anxious Participants 

 

The average day-to-day anxiety of each group was then compared against the 

average anxiety experienced during the prototype. The results can be seen in Table 8: 

 

 
Non-anxious Anxious 

Average Day to Day Anxiety -64.17 46.11 

Average Prototype Anxiety -13.33 32.22 

Difference in Anxiety levels 50.83 increase 13.89 decrease 

Table 8: Comparison of Average Daily Anxiety v. Prototype Anxiety 

 

 The results show an increase in anxiety amongst the non-anxious participants, whilst 

the anxious participants reported a decrease in anxiety.  
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 In order to further test this hypothesis, the data of these two groups was used to 

perform two Paired Two Sample T-Tests to find a p-value for the non-anxious and the 

anxious groups. The results of the T-Tests can be seen in Tables 9 and 10 below: 

  

Table 9: T-Test for Anxious Group  Table 10: T-Test for Non-Anxious Group 

 

 The tests showed that the non-anxious players produced more significant data than 

the anxious group which proved to be more random. Thus, the hypothesis can be rejected. 

According to this study, anxious players are not more likely to experience anxiety as a result 

of playing through a series of stressful, anxiety-inducing mechanics. Quite differently, it 

shows that anxious players had a reduction of anxiety during the prototype playthrough. 

Although no qualitative participant data was collected in order to explain this, it can be 

theorized that playing through a representation of a personal issue can be calming and 

supportive as it contextualizes issues for a player and increases their awareness of others 

suffering from the same problems. This reinforces that anxious participants are not solitary in 

their feelings, and as such could lead to an improvement in mood and a reduction in 

symptoms.   

The rejection of this hypothesis somewhat supports the aim of the study, which was 

to raise awareness through inducing symptoms of anxiety amongst non-anxious participants. 

It can be theorized that now that non-anxious participants are more aware of the experience 

of anxiety by having taken part in an interactive representation of the social anxiety disorder, 

they are less likely to misunderstand its symptoms when presented in a situation where 

social anxiety arises. 
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7.5 Hypothesis 4 - Goal oriented players are less likely to experience stress as 

a result of the prototype than non-goal oriented players 

 

 From the aforementioned social science coding in section 6.2, participants were 

divided into three groups based on the key emotion they experienced during the prototype.  

 

Emotion Group Number of Participants 

Stress 15 

Frustration 12 

Other 6 

Table 11: Social Science Emotion Group Sizes 

 

 Participants belonging to the Frustration group were also assigned to a classification 

of being “Achievers” as per Bartle’s taxonomy (Bartle 1996). This was due to many 

participants from the Frustration group expressing their inability to win or achieve a high 

score as a key focus of their experience in the answer to question 10. Players from the other 

groups mentioned different factors for experiencing emotions landing them in the “Explorer” 

group.  

Achievers are players that are goal oriented by nature, hence this hypothesis was to 

test whether such players are less likely to experience stress due to their pursuit of 

completion, rather than emotional engagement with the systems.  

 None of the participants categorized as Achievers ‘disagreed’ in their answer to 

question 11.a – “To what extent does the participant agree that the experiment made them 

feel stressed”. Only one participant chose the “neutral” option on the Likert scale, with the 

other 11 choosing “somewhat agree” or “strongly agree”. By converting the answer options 

on the Likert scale to numerical values where “Strongly Disagree” is equal to 1, and 

“Strongly Agree” is 5, the average for the Frustration group, otherwise labelled as Achievers, 

is 4.25. 

 The Stress group had an average score of 3.8, whilst the Other group had an 

average score of 2.8.  

According to these results, the Achiever group became the most stressed. This is 

supported by the answers to question 3, where participants indicated on a Likert scale how 

often they enjoy stressful games. Again, a numerical value was assigned ranging from 1 to 5 
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based on their answer. The Stress group averaged highest at 3.3, with the Other group in 

second place with an average of 3.0, and the Frustration group last with an average of 2.8.  

This indicates that members of the Achiever group enjoy stressful games the least, 

and as a result scored highest on the average stress experienced during the prototype 

playthrough, thus rejecting the hypothesis and proving the opposite - goal oriented players 

are more likely to be stressed when interacting with the prototype. This is likely because they 

are failing to perform as well as they’d hope to which induces stress, rather than the content 

of the prototype itself.   

 

7.6 Hypothesis 5 - Lack of mental preparation is a key factor in eliciting stress 

within the confines of an interactive system 

 

 The amount of information communicated to participants regarding the experiment 

was purposefully limited before and during the prototype gameplay. Since many stressors 

and a high degree of emotional impact arises from the unknown and uncertainty, where 

possible the participants’ knowledge was kept to a minimum. This was done in order to test 

to what extent preparation and surprise can influence the eliciting of an emotional response 

the player.  

 

 Some participants were aware of what the experiment was about before playing 

through the prototype as they had been in contact with the researcher prior to participating. 

Others would have read about it in the participant information sheet and decided that this 

limited knowledge was enough to inform them about the nature of the experiment.  

 

 Question 5 asked participants whether or not they knew what the experiment was 

about prior to taking part. 16 participants selected yes, with the remaining 14 participants 

selecting no.  

 

This formed the basis of the two groups of participants analyzed for this hypothesis. 

Firstly, the average response of each group was calculated in relation to question 11a - a 

Likert scale converted to a numerical value ranging from 1 to 5 (1 being the lowest and 5 the 

highest) as to how stressed each participant felt. The results are in Table 12 below: 
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Unaware Group Aware Group 

3.57 4.19 

Table 12: Average Stress Scale for Unaware v. Aware Group (1-5) 

 

These results show that the group which knew what the experiment was about 

beforehand was more stressed on average. It’s interesting to combine these results with 

those from Question 6 where participants indicated whether or not they finished the 

prototype (by reaching and completing day 30). These results are shown below in Table X. 

 

Aware and Finished Group 8 (50%) 

Aware and Not Finished Group 8 (50%) 

Unaware and Finished Group 12 (85.7%) 

Unaware and Not Finished Group 2 (14.3%) 

Table 13: Participant Split Between Unaware v. Aware Group Divided Into Finished v. Not 

Finished 

 

A much larger proportion of the Unaware group of participants reached the end of the 

prototype, than the Aware group. As the Aware group knew roughly what to expect from the 

prototype, they might have felt satisfied sooner during the prototype playthrough, as they 

tried to imagine roughly what was coming. Based on these results, the hypothesis cannot be 

accepted. 
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7.7 Additional Findings 

 

 In addition to the five hypotheses discussed above in sections 7.2 through 7.6, 

further interesting findings arose from analysis of the data. These will be discussed in the 

remainder of this section. 

 

7.7.1 Impact of Age on Stress 
 

 An interesting observation which arose during data analysis is the impact that age 

can have on stress levels in an interactive game environment. The first question of the 

survey asked participants into which age group they belong. Participants’ responses are 

recorded in Table 14 below: 

 

18 to 24 25 to 34 35 to 44 

14 (46.67%) 13 (43.33%) 3 (10%) 

Table 14: Participant Age Groups 

 

 An investigation into the correlation between each group and their responses to 

question 11a – how stressed the experiment made them feel – was conducted. This 

consisted of a Likert scale question with answers ranging from 1 to 5 - 1 being the lowest, 

and 5 being the highest. This cross analysis found a variety of interesting results. 

 In the 18 to 24 group only 2 participants (14.3%) disagreed with feeling stressed. The 

remaining 12 (85.7%) participants selected 4 or 5 as their answer - indicating strong feelings 

of stress. The overall average stress rating for the 18 to 24 group was 4.0. 

 The participants within the 25 to 34 age group on the other hand had only 6 

participants (46.2%) express agreement with feelings of stress. The remaining 7 participants 

(53.8%) remained neutral or disagreed. This group’s overall average stress rating was 3.7. 

 Lastly, the participants within the 35 to 44 age group all agreed that the experiment 

made them feel stressed, with an average stress rating response of 4.3.  

 These results show a possible correlation between age and experiencing stress in 

interactive media. Although this study does not have enough data to form a clear conclusion, 

it can form the basis from which future research can be conducted.  
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7.7.2 Impact of Average Hours per Week Spent Playing Games on Stress During 
Gaming 
 

 Another observation formed through data analysis is that of how the number of hours 

spent per week can correlate with the amount of stress experienced whilst playing through a 

stressful prototype. The second question of the survey asked participants how many hours 

on average per week they spend playing video games. The results are in Table 15 below: 

 

< 2 hours 2 to 4 hours 4 to 6 hours 6 to 10 hours 10 to 15 hours 15+ hours 

6 (20%) 4 (13.3%) 3 (10%) 5 (16.7%) 4 (13.3%) 8 (26.7%) 

Table 15: Participant Average Hours Per Week Spent Playing Games 

 

 Cross-checking these groups against their answer to question 11a - how stressed the 

participant felt during the prototype on a scale from 1 to 5 - shows that none of the 

participants from the largest group (15+ hours per week) disagreed with feeling stressed.  
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8.0 Evaluations and Conclusion 

 

8.1 Critical Evaluation of Prototype 

 

Despite the prototype being completed successfully with no bugs or crashes 

reported, there are some key improvements which would benefit the prototype, experiment 

and results of the study if repeated. 

 A very useful feature to implement would have been Unity’s in-built Analytics service, 

which would provide the researcher with detailed information of how each participant played 

the game. Their individual behaviors, patterns, and interactions would have been made 

accessible, providing the study with additional, detailed information.  

 The largest pain point for a variety of participants was the confusion of controls and 

not knowing exactly what to do. Although the prototype was purposefully vague and 

overwhelming, an in-game tutorial would have been preferred to the attached Readme file, 

which is easy for participants to skim read or ignore entirely. If the introduction of the vital 

mechanics was accompanied by a brief description in-game, the prototype could still 

maintain its ambiguous nature, but prevent participants from becoming frustrated/confused. 

 

 

8.2 Critical Evaluation of Testing 

 

The testing process went smoothly and was mostly successful, although again there 

are some principal enhancements to be considered. 

Overall, the relatively low sample size of participants made it difficult to arrive at 

many definitive conclusions. A lot of suggested hypotheses during the analysis stage of the 

project arrived at an inconclusive outcome, unable to prove/disprove correlations.  

There was additionally a lack of several meaningful statistics/answers and the variety 

of data forms was also somewhat limited. 

An additional piece of information which would have strengthened the results of the 

study would be a heart rate monitor - however this would limit the experiment to be 

conducted exclusively in person, greatly limiting the participant sample and enforcing strict 

time restraints on the project as a whole.  
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8.3 Conclusion 

 

The aim of the project was to investigate the eliciting of an emotional response 

employing only mechanics and gameplay as stimuli. In addition, the project was intended to 

help convey the symptoms experienced by anxious people to non-anxious people, to raise 

awareness and increase understanding of the disorder. The motivation behind this project is 

the ever-increasing prevalence of this disorder and its subtypes among modern society. This 

study was successful in achieving these goals, as its 30 participants expressed feelings of 

stress and anxiety, with non-anxious participants experiencing the symptoms the most. The 

study also proved, however, that despite mechanics being competent metaphors for 

narrative, they work most effectively when paired with other traditional game elements. As 

Pruett, an Oculus engineer and horror game expert, explains – games are most effective 

when a player thinks of them in narrative context, rather than of underlying games systems 

(Pruett 2016). 

Future study recommendations are to focus on designing game mechanics to be 

unique narrative devices, rather than generic systems, in order to truly explore the interactive 

capabilities of the video game medium. 
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10.7 Appendix 7: Stephane Bura Emotions Table 
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10.8 Appendix 8: Design Notebook notes 

 

 

 

 

 

 

 



89 | P a g e  
 



90 | P a g e  
 



91 | P a g e  
 



92 | P a g e  
 

 

 

 



93 | P a g e  
 

 

 

 

 

 

 

 



94 | P a g e  
 

10.9 Appendix 9: Full Report of answers 
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10.10 Appendix 10: Table of participants anxiety increase (Q14 – Q13) 

 

Participant # 

Q13) Daily 

Anxiety (-

100 to 100 

Q14) Anxiety During 

Prototype (-100 to 

100) 

Anxiety During Prototype - 

Daily Anxiety 

Resulting 

Grouping of 

Participant 

1 20 60 40 positive 

2 100 100 0 neutral 

3 80 20 -60 negative 

4 30 50 20 positive 

5 -100 -80 20 positive 

6 -20 20 40 positive 

7 -80 -20 60 positive 

8 90 10 -80 negative 

9 0 50 50 positive 

10 10 10 0 neutral 

11 40 30 -10 negative 

12 30 40 10 positive 

13 30 10 -20 negative 

14 -100 -70 30 positive 

15 -90 -70 20 positive 

16 30 20 -10 negative 

17 50 70 20 positive 

18 -40 -40 0 neutral 

19 -100 100 200 positive 

20 20 40 20 positive 

21 -30 30 60 positive 

22 -30 -30 0 neutral 

23 50 10 -40 negative 

24 -80 50 130 positive 

25 80 20 -60 negative 

26 20 -30 -50 negative 

27 50 20 -30 negative 

28 -100 -100 0 neutral 
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29 70 30 -40 negative 

30 30 70 40 positive 

 

 

 


