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ABSTRACT
Increasing the difficulty in first person shooter (FPS) video games has
traditionally been achieved through two distinct methods. In the first case, players put
the difficulty on “Hard” and changes occur directly to the gameplay (e.g. less available
ammunition, enemies have more health). In the second case, usually in multiplayer
mode, players face “Diegetic” changes, such as a more limited HUD and fewer helpful
tools (e.g. lack of cross-hairs or minimap), aching to a more realistic experience. This
paper investigated which of the two methods provides the most immersive experience
for FPS expert gamers, whom the higher difficulty modes are aimed at. 26 FPS gamers
took part in this study, each playing through one of the difficulty modes, Hard or
Diegetic. Comparisons were made by triangulating self-report, gameplay and biometric
data. Findings suggest that both methods are equally capable of providing a very
immersive experience for expert players. The design implications of this study are the
fact that game developers focus on one method of difficulty increase in FPS games,
while expert players seem to be enjoying an alternative just as much. This alternative
opens up an entire new world of design possibilities and game mechanics.
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CHAPTER 1. - INTRODUCTION
Video games are an increasingly popular form of entertainment, and represent
one of the most rapidly growing and evolving industries (PricewaterhouseCoopers,
2013). 20 years ago, the only available gaming paradigm was a console connected to a
TV screen and a joystick in someone's living room. Nowadays, people can play games
on their smartphones no matter where they are. This shift in environment, apart from
demanding an entire new world of hardware and software capabilities, also demands a
shift in the way games are designed. Indeed, in a faster-paced society, people expect to
get to grips and be able to play a game immediately, without having to go through a
harsh learning curve and user manuals. Games have to be immediately gripping, and be
able to grab one's attention fast enough so that they are enjoyable even if only played
for five minutes while waiting at a bus stop.
The above is even truer for players who have played so many games for that
many hours that they have reached high expertise levels. Novelty effects of learning
how to play a game offer little to no enjoyment to them (Hunicke, 2005). Expert players
already know how to play games, instead they want to immediately experience what the
game has to offer. So the challenge for video game designers is to make the what of a
game as immersive as possible. With competition in all game genres being fierce and
experienced players' expectations very high, the pressure is on for designers to find out
how to meet those expectations. Creating compelling and immersive games is a
complex process, but there are various factors that help achieve that.
The aim of this thesis is to explore two different design paths that one comes
across regarding increases in difficulty in First-Person Shooter video games. More
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importantly, the concept of Diegesis will be investigated. Diegetic elements make the
game world more believable, more fleshed out content-wise, and help players forget
they are playing a game but are rather exploring an alternative dimension.
In the main body of this thesis, an experimental comparison of two video game
designs will be presented, where expert players got to grips with a video game in the
traditional Hard difficulty, while others faced an increase in difficulty engineered
through Diegesis. The differences in immersion and enjoyment will be emphasized
through the use of self-reported questionnaires and interviews, gameplay metrics such
as in-game performance, and biometric Galvanic Skin Response measures. The
implications of this research are directly linked to the way expert gamers perceive and
enjoy being immersed in video games, and how designers can match those perceptions
and expectations through different methods, be they traditional or more unconventional
such as the Diegesis approach.
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CHAPTER 2. – LITERATURE REVIEW
Immersion in video games
One of the core elements in gaming that keeps players interested is immersion.
Immersion in general has been defined differently depending on the medium that is
examined, such as movies, video games, or even music (Witmer & Singer, 1998).
Immersion will be defined in this thesis as a state of mind in which the player has
overcome various real-life barriers in order to fully invest themselves in the virtual
world of a video game. Players are in a more immersed state when most if not all of
their attention is focused on the game and they are cognitively and emotionally involved
so as to reach and maintain peak gaming performance (Brown & Cairns, 2004). Game
developers design their games to immerse players as much as possible, by using tools
such as interesting characters, meaningful plots, driven stories, ever more realistic
graphics, compelling music scores or engaging game mechanics (e.g. Slater & Wilbur,
1997; Lipscomb & Zehnder, 2004). Any or all of the above mechanics may be enough
to create immersive experiences. For example, a game like Angry Birds with simple yet
addictive game mechanics and rewards can get away with very simple 2D graphics and
a low-resolution music score (Mauro, 2011). It must be noted here that immersion here
is understood as a difference concept from “presence”, which is the state in which
players find themselves when they feel they are within or physically part of the game
(Witmer & Singer, 1998). While presence mostly affects virtual-reality environments,
immersion can be achieved by any video game as long as specific circumstances are
present.
Immersion in gaming research has three stages (Brown & Cairns, 2004), and
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Jennett et al. (2008) devised an Immersive Experience Questionnaire which can
measure perceived post-game immersion in a quantifiable, scaled manner. The factors
that make up this questionnaire relate to the three different stages of immersion, as
presented below.
The first stage is engagement, where players decide on the amount of time,
effort and attention that they are willing to invest into the game they are playing. At this
stage, players are trying to disconnect themselves from real-world information and their
environment in order to shift their attention to the game world (Brown & Cairns, 2004).
The second stage is engrossment, where players are disconnected from the real
world and are now evaluating the game's components, such as graphics, story,
characters, and music. The higher the interest players exhibit towards a component, the
higher their expectations will be. The barriers to overcome at this stage are of personal
and not general interest to each player. The more their personal expectations are met,
the higher levels of immersion can be achieved. At this stage, players are fully focused
on the game and have established a cognitive and emotional connection. The cognitive
connection ensures they understand the game and find it challenging enough in order to
be interested to keep going, yet not too hard so that they cannot advance further. The
challenge for designers is to strike a good balance of cognitive challenge so that players
recognize and understand obstacles ahead of them, but can also manage to surpass them
to avoid frustration through getting stuck. The emotional connection ensures that
players find the game to their subjective liking, that they care about the characters, plot,
contents, success, or rewards. The emotional connection also acts as a motivator to help
push the player past the cognitive challenges that the game provides. Simply put, if the
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player cares about their in-game character, they will try harder to stay alive and progress
by beating a particularly tough opponent, instead of abandoning the game. This stage is
where most gaming time is spent in (Brown & Cairns, 2004).
The third and final stage is total immersion. Unlike the other two stages, total
immersion is not kept once reached. Instead, it is a momentary peak of immersion
where players become figuratively speaking “one with the game”. In this stage, all realworld barriers such as concerns about time spent in-game or attention to extra-game
factors have been overcome and cast aside. This stage can only be achieved when the
in-game expectations of a player have been fully met and the game contents relate to
them in all categories, such as graphics, sound and story/environment. Players reach this
stage and then fall back to engrossment, only to come back to total immersion when all
necessary components are aligned (Brown & Cairns, 2004). This experience, where
players have shifted their entire focus away from the real world in order to fully
harmonize with the virtual world, can also be described by the concept of flow.

Flow
Flow as a concept is a parallel to the experience of immersion's last stage, total
immersion (Mihaly, 1990). Flow can be described as the balance between the game's
difficulty and the player's expertise. This balance must exist so that the player is
constantly challenged throughout the game (cognitive involvment) but that they are still
able and motivated to advance through it (emotional involvement). Being challenged is
an important element of immersion, as the feelings of achievement and reward are
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greater after having solved a problem that the player considered difficult. Cox, Cairns,
Shah and Carroll (2012) corroborated and refined the concept of flow by stating that the
subjective, perceived difficulty of a game is more important than the objective difficulty
of the game. Indeed, a player's perceived difficulty of the game is the element that needs
to be in balance with their expertise in order for flow to occur (Cox et al., 2012). In
other words, the aim of a game's designer is to create an experience for players that will
challenge them just to the right cognitive and emotional levels as often as possible in
order for them to stay within the total immersion/flow state as long as possible.

Diegesis in video games
All features of a game can be divided in two categories: diegetic and nondiegetic elements (Taylor, 2002). The concept of diegesis (from the greek “διήγηση” –
di-ee-yee-see), can be translated as “storytelling”. A parent telling their child a story
uses diegesis to present the story's world, the characters, the plot and actions therein.
Additionally, they can use gestures to help the child visualise their words. These manual
aids are non-diegetic representations of elements in the story's world. Similarly, game
designers create the game's world, with all of its diegetic features (fauna, flora, physics,
weather, characters, actions, weapons) but also provide a set of non-diegetic elements as
aids for the player (ammunition count, mission objectives, in-game menus, cross-hairs,
interactive maps).
Another way of putting it is that diegetic elements are all elements in a game that
the player would be able to physically and emotionally experience if they were within
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the game instead of their avatar (Taylor, 2002). Non-diegetic elements, such as the
Heads-Up Display (HUD), while visible on the screen's interface, would not be visible
if the player were situated within the game world. For example, when a player gets shot
in Call of Duty Black Ops 2, the bullet sounds, the impact hits, and blood splatter all
over the player's screen are diegetic elements, parts of the game world that represent
what is happening to the player. The health indicator that drops at 36% along with the
impact indicator in the middle of the screen showing the player where the bullet came
from are both non-diegetic elements that help the player understand better what is
happening in the game world (Galloway, 2006). The two types of elements can co-exist
and complement each other: walking over a “health pack” and regaining 100% of health
is a non-diegetic event, while the blood disappearing from the screen due to the health
restoration is a diegetic event representing the player's avatar “feeling better” (Galloway,
2006).
All elements in a video game can be categorized in one of the two above
categories. However, as mentioned previously, players have certain expectations of how
a game will be played, what graphics it should have, what kind of music/sound effects,
and what capabilities they should have within the game. Expert players who seek
immersion rely on their gaming knowledge to immediately get to grips with a game's
content, and have very clear, subjective expectation as to how everything should work.
These expectations mean that every game must have certain elements, be they diegetic
(realistic sounds) or non-diegetic (user-friendly menus), without which players will be
disappointed as their expectation are not met. This polar opposite of flow is a state in
which players should never find themselves, and design should aim to cover all players'
basic needs and expectations for a given genre. These core elements that have to be
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included to provide a basic gaming experience to players are defined as the Core
Elements of the Gaming Experience.

Core Elements of the Gaming Experience
A grounded approach developed a set of elements that are necessary for players
to achieve engagement and then move on to further stages of immersion (CalvilloGamez, Cairns & Cox, 2010). This theory brings together the two components (see
Figure 1) that make up playing a video game: the software and its content (Video-game),
and the user experience of a player going through the content (Puppetry). As these
elements are basic for any game, the theory is named Core Elements of the Gaming
Experience, or CEGE (Calvillo-Gamez, Cairns & Cox, 2010) and has been validated
through a questionnaire (CEGEQ). As such, it covers the objective elements that make
up a video game (e.g. quality of graphic resolution) as well as the subjective experience
that the player will perceive from playing the game (e.g. how much they like the quality
of the graphics) and the CEGEQ allows those elements to be measured. As mentioned
before (cf. Flow paragraph), the perceived challenge and engagement that the game
provides is more important to players than any objective measure of it (Cox et al., 2012).
The video-game elements are divided in two sub-categories: game-play, which
covers the in-game rules, as well as its story and plot; and environment, which covers
the game's graphics and sounds, which must be relevant to the game's setting and
matching player's expectations regarding action-reaction knowledge (e.g. jumping while
pressing the forwards button should make the character jump forwards, and not stand in
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place).
The puppetry elements are divided in three sub-categories: control, ownership
and facilitators. Control covers all aspects of the game that deal with the player
manipulating the in-game character or menus, be it to move, speak, attack or search
through the options. This depends on what kind of physical controls are available, such
as joysticks, gamepads, keyboard/mouse settings, or natural user interfaces such as
Kinect games. The action-reaction learning phase of “pressing the jump button”
resulting in the character to jump is also part of this sub-category. Ownership covers the
understanding of a player's actions and the in-game consequences that follow those
actions. This means that in a game with a high sense of ownership, players will know
what caused a building to collapse, they will understand that their lighting a fire caused
a nearby gas station to explode, etc. Finally, facilitators are intermediate elements that
allow a player to achieve high ownership without necessarily learning all the gamespecific controls, due to past experience, application of logic, expectations, or even
motivation to play the game. For example, a player can shoot a rocket at a car and
expect it to explode, without having tried those controls before. This happens because of
real-life expectations as well as past experience with other similar games where cars
explode when shot at with rockets.
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The more these elements are present in a game, the better the gaming experience
for the player. If any of those categories is not represented at a satisfactory level, players
may have a negative experience and feel frustrated with the game. A negative
experience is a barrier that prevents engagement and thus immersion. These elements
are very important in games where the player is the character, such as first person
shooters. Indeed, in this particular genre, as the player has the point of view of their own
character, the feeling of connection with the avatar is usually very high. It is then
important that they feel that their in-game actions and elements surrounding them are of
satisfactory quality and affect them in ways that make sense to them and match their
preconceptions.

Figure 1 – The Core Elements of the Gaming Experience leading to an enjoyable
experience
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First Person Shooters
A first-person shooting video-game, or first-person shooter (FPS), is a game
where the player sees what the game's character sees. In other words, the player sees
everything from the perspective of their avatar's eye-height. The shooter part of the
genre's title means that the player is equipped with some sort of weapon, be it real
firearms or fictional devices that need to be pointed at specific targets and then project
something to the target. For example, Call of Duty and Portal 2 are both first-person
shooters, even though they have nothing in common in terms of scenario, environment
or plot (one being a modern warfare game, while the second being a puzzle game). The
general premise behind a first-person shooter is that the player needs to use their
weapons on enemy targets before they can kill or hurt the player, and once their enemies
are dead, move on in the game, such as moving to another objective or location.
First-person shooters can be ultra-realistic depictions of real life warfare (e.g.
ArmA 3) or be held in absolutely fictional environments (e.g. Planetside 2). Usually,
apart from the point of view, most FPS games retain similar controls and gameplay
capabilities such as being able to take cover, jump, reload, throw grenades, aim through
scopes, etc. This means that expert FPS players can jump from one game to another
without having to re-learn interface and gameplay commands and how to move through
the world, as would be the case with more complex games such as real-time strategy
games (e.g. Starcraft 2). To keep expert players entertained in games they are
accustomed to, most FPS games offer the option for various difficulty levels. These
difficulty levels alter the game's parameters to offer challenges more closely matched to
a player's needs, in order to cater to their perceived difficulty of the game and help them
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achieve total immersion.

Difficulty settings in FPS games
In video games, replayability (and thus product longevity) is often engineered by
making multiple levels of difficulty available. Novice players can tune down the
settings to “Easy” difficulty, while expert players can challenge themselves in “Hard”
difficulty. For example in Diablo 3, enemies have increased health or deal more damage
in harder difficulty levels. The game interface and tools available to players, however,
remain unchanged. In the case of FPS games, in multiplayer settings, this difficulty
level, known as “Hardcore”, often emphasises player skill and diegetic immersion by
removing non-diegetic elements. In singleplayer, “Hard” difficulty usually just alters
non-diegetic elements and makes them central to what constitutes the new challenge.
There are three methods that FPS designers have implemented to provide
difficulty adjustments: A diegetic approach, in which case the game gets rid of as many
non-diegetic elements as possible (HUD, cross-hairs, grenade indicators, health bars,
ammunition counts, etc.) and turns the player's screen into a more realistic window into
the game world. Increasing the Artificial Intelligence (AI) or amount of enemies is also
a diegetic change.
Another approach is the non-diegetic increase in difficulty, where non-diegetic
elements are increased or enhanced. For example, enemies that hit harder, the player
needing fewer shots to be killed, or the enemies needing more shots to be killed are all
examples of non-diegetic changes that make the game harder.
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Lastly, a hybrid approach is to both change the non-diegetic elements such as
health or bullet damage as well as focus on diegetic elements by removing the HUD or
cross-hairs. There is no past research to support that either of these methods works
better in improving gaming immersion through an increase in difficulty to cater to
expert players, and this project aims to shed some light on this comparison through a
triangulation approach by integrating multiple data sources related to the gaming
experience.

Triangulation in emotional research
As immersion in video games involves not only cognitive but also emotional
involvement (Brown & Cairns, 2004; Cox et al., 2006), it would be valid to treat an
immersive video game experience as an affective experience. In conjunction with
industrial practices (Drachen et al., 2010) as well as emotional research practices
(Picard & Daily, 2005; Bradley & Lang, 2000), emotional experiences are best
measured through a triangulation of data gathering techniques: these include feelings
(self-reports), behaviour (game metrics) and physiology (biometrics). This allows
identifying the why, the conscious what and the unconscious what of player actions and
each data gathering technique helps support or disprove findings from the others
(McAllister, Mirza-Babaei, & Avent, 2013).
Among self-report techniques, questionnaires are a cheap and quick way to
gather standardized quantitative data on subjective measures, such as opinions,
intentions or beliefs. Interviews provide a personalized view into a player's train of
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thought and insight on whether they enjoyed an activity or were frustrated by something.
In gaming research, the think-aloud technique is often used to evaluate interfaces and
experiences as they occur to the player. However, this method is very disruptive and can
break immersion, which is counter-intuitive.
Regarding game analytics to measure behaviour in FPS games, the most
commonly taken measures are amount of kills a player achieves, “death maps” (heat
maps of where, when and how player death occurs) that help identify particular parts of
a level where players die too often, and time taken to complete objectives. If a designer
aims for a player to go through a corridor in 30 seconds, but analytics show that players
spend an average of three minutes in that corridor, then actual game recordings may
provide insight on what is happening. Time taken is thus also an important measure for
immersion, as being stuck too long in a place that is not designed for a lengthy use may
cause frustration and a sense of loss.
Biometrics are increasingly used in game research to support either gamers'
feedback or designer's findings. In particular, Galvanic Skin Response (GSR) has been
shown to be a non-invasive, fast and reliable measure of event-based biological
reactions (Boucsein, 1992). It measures emotionally induced physiological arousal and
orients physiological responses to novelty, such as surprising events. GSR is often
coupled with Electromyograpy (EMG) in gaming research. The first method provides a
measure of magnitude while the second provides a valence measure. Combined, these
two methods allow for a vector (size and direction) measurement of physiological
arousal that can then be linked to specific events during the gaming experience.
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CHAPTER 3. – MAIN STUDY
Brown and Cairns (2004) suggest that for expert players, who can be assumed to
have passed the first level of immersion, engagement, focus on the game (less
distractions) and perceived game challenge are paramount to achieve the highest level,
total immersion. In Battlefield 3, for example, Hard difficulty (in the single-player
setting) increases perceived challenge by empowering enemies, but does not remove
any of the HUD elements. Diegetic difficulty (in the multi-player setting), however,
increases perceived challenge by handicapping the player, by removing most if not all
non-diegetic interface elements (e.g. ammunition indicators, minimap, cross-hairs etc.).
Diegetic difficulty focuses on giving fewer tools to the player, while Hard difficulty
focuses on giving more tools to the enemies.

A recent study suggested that the same FPS game experience could be altered
significantly when removing all non-diegetic interface elements from the screen while
playing Battlefield 3 (Kennedy, 2012). The change resulted in a significantly different
immersion for expert players in particular. These two distinct forms of difficulty
increase may cater to only a small set of the expert playerbase, as was suggested by
Kennedy (2012). Indeed, removal of non-diegetic elements may lead to higher
immersion through cognitive involvement and control for expert players, rather than
changes in existing non-diegetic elements such as enemy damage. However, the study
only looked at self-report measures, by combining the Immersive Experience
Questionnaire (IEQ; Jennett et al., 2008) and post-game interviews.
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Study Aims
This study aims to develop Kennedy's (2012) findings by comparing perceived
challenge and immersion of Diegetic and Hard difficulty settings for expert FPS players.
It has not been investigated why the same game would offer different experiences in
game difficulty depending on mode (singleplayer or multiplayer) and as such this study
aims to shed some light on what expert players expect when increasing the game
difficulty in the single-player mode, and what kind (diegetic or non-diegetic) provides
the most immersive experience.
The study will tackle the evaluation of the immersive experience provided by the
various game difficulties by gathering data on participants' feelings, behaviour and
physiology, to achieve better all-around understanding of these experiences. The postsession limitation of self-report data will be alleviated by looking at differences in
gameplay affordances that may arise through the different game modes, through the use
of game metrics. Lastly, self-report and game metric findings will be supported by
biometric data that will help shed some light on potential physiological reaction
differences between difficulty settings. Participants will play in either one of the two
difficulty settings, Diegetic and Hard, and data will be compared across conditions to
evaluate which of the two difficulty-increasing methods provides a more immersive
experience in FPS games. Findings from this project may help designers in deciding
what kind of immersion-inducing settings and options to include in their games to cater
to a wider variety of their audience, especially regarding expert players.
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Hypotheses
The following hypotheses are expected to be supported by findings of this
project:

Feelings:
Diegetic participants are expected to score significantly higher on the IEQ
compared to Hard participants (particularly on the challenge, cognitive involvement and
emotional involvement scales), based on previous literature findings (Kennedy, 2012).
Expert players have extensive experience and as such rarely feel a novelty effect.
However, as diegetic alterations to the game are rare, it is expected that this novel
experience will add to the expert player's immersion without requiring them to re-learn
anything (which could potentially be disruptive for their immersion).
H1: The Diegetic condition will produce higher scores on the IEQ, Challenge,
Cognitive involvement and Emotional Involvement factors compared to the Hard
condition.

Behaviour:
Diegetic participants are expected to have significantly more kills, fewer deaths,
and overall more time taken compared to Hard participants. These findings are expected
based on the lower accuracy and overall threat that enemies will pose in the Diegetic
condition compared to Hard, leading to fewer deaths and more player kills. However,
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the lack of directions, objective markers and map is expected to see Diegetic players
having to rely on their own directional skills, which will require more time and
potentially increase the overall time taken to complete the session.
H2: The Diegetic condition will produce higher Kills and Time scores, but lower
Death scores compared to the Hard condition.

Physiology:
Diegetic participants will have significantly different higher biometric values
(overall GSR fluctuation, and amplitude of physiological reactions for specific events)
than Hard participants. These results are expected based on the lack of external help
(on-screen tips) that the Diegetic condition has, meaning that participants will have to
explore and find out how to deal with specific situations by themselves, rather than
being helped by the game through non-diegetic elements.
H3: The Diegetic condition will produce higher GSR fluctuation compared to the
Hard condition.
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3.1 - METHOD
Piloting
Initial piloting of the study helped refine the questions that would produce
meaningful and insightful data from the post-session interviews. It was also found that
the researcher looking in the direction of the participant's screen caused an observer
effect and distracted players from being fully immersed and isolated in the game world.
Moreover, it was found that immersion was broken when participants had to stop the
game and look at the game menu to find out which keys were tied to which of BF3's
specific controls. This led to the production of a “keybindings information sheet” and a
“mission briefing sheet” (see Design section, below). These documents helped players
get up to speed with the game's progress, as in the real world, they would have played
all campaign missions sequentially, learning the game as they progressed. These
findings were in line with the idea that expert players want to skip the how part of a
game and directly get to grips with the what of the game's contents.

Participants
Twenty-six FPS gamers were recruited to take part in the study (all male; mean
age=24.35, SD=3.31). Participants were selected from a random population sample and
had a variety of occupational backgrounds as recruitment was done through flyers,
internet advertisement and the UCL recruitment pool. The following prerequisites had
to be met by all participants: Extensive experience with FPS games, 18 years of age or
older, right-handedness (or left-handed but using a right-handed mouse when gaming),
and fluency in English (no requirement to be a native speaker).
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As all participants had to be “FPS experts” for this study, they were required to
complete a short pre-session questionnaire to evaluate their gaming experience (see
Appendix I). The criterion to be qualified as an “FPS expert” for this study was that at
least one of the answers to the gaming experience questionnaire was higher than the first
option; so a participant would be excluded if they had circled 0-2, 0-3 and 0-2 for the
amount of “years”, “days per week” and “hours per day” questions respectively. This
meant that most participants should have at least 120 hours of FPS gaming experience.
This was deemed sufficient regardless of preferred gaming platform (e.g. PC, Xbox or
PlayStation).
Participants were randomly assigned to one of the experimental conditions.
Completion of the experiment was rewarded with £10 in cash and a chance to win a £50
Amazon voucher raffle prize.

Materials
The study was run in a three square metres room with no windows to eliminate
glare and possible distractions. Two desks and chairs were available for the researcher
and participant, along with the hardware described below.
A GX740 MSI gaming laptop was used, connected to an external “CM Storm
Inferno” gaming mouse and ADVENT C112 illuminated keyboard. A 21.5” “Philips
221EL2 LED” secondary monitor was connected to the laptop to duplicate the screen so
that the researcher and participant could both see the same events without looking at the
same monitor. “OZONE Rage 7HX” 7.1 HD surround sound gaming headphones were
used to play sounds and help isolate and immerse the participants. Participants could not
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hear non-game sounds, and the researcher could not hear any in-game sounds. USB
cable extensions and a VGA cable extension were used to keep the gaming laptop and
gaming set-up (secondary monitor, keyboard, mouse and headphones) as separate as
possible to help isolate the participants. The laptop was situated 3 meters away, facing
away from the participants' gaming set-up. As such, the researcher could observe the
participant's in-game actions through the laptop's screen without having to look over the
player's shoulder. Additionally, the laptop's keyboard and touch-pad allowed the
researcher to remotely interact with the game without the participant being aware of it,
and helped minimize the observer effect by virtually eliminating researcher-participant
interactions.

The video game Battlefield 3 (DICE, 2011) was used for the experiment. The
game, shortened to BF3 hereafter, was chosen for three reasons: firstly, it is the only
current-generation FPS game that a) plays in a real-life modern setting and b) uses a
realistic physics engine (e.g. bullet drop ballistics, gun flare, suppression effects) that
simulates real-life physics laws. The only exception to this being ArmA 3 (Bohemia
Interactive, 2013), which is an ultra-realistic hardcore military simulation with a very
steep learning curve which was not deemed to be appropriate for this study. The second
reason was the built-in difficulty settings, Easy, Normal and Hard. These settings
allowed to control for experimental effect differences between conditions (see Design
section, below). The third reason was the ease with which a custom script could be
applied to the custom in-game command line element, through the click of a button. The
script that was used to remove all HUD elements for the Diegetic condition (see Design)
can be found in Appendix II. The software AutoHotkey was used to enable the script to
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run at the push of a button by the researcher without disrupting gameplay (e.g. by
pausing the game) and unbeknownst to the participants (Mallett, 2003).
Additionally, unlike other games where everything revolves around the player,
Battlefield 3 encompasses missions where the player is part of a unit. The unit members
are not just observers and will in fact eliminate all enemy troops after a certain amount
of time. This means that with the exception of certain points, the missions would
eventually be completed even if the player spent most of their time hiding in cover. This
was important as it afforded various gaming styles ranging from an offensive “Rambo”like style to a more cautious, slow and methodical approach of moving through cover
and occasionally peeking out to detect enemies. Mission 5 of the single-player
campaign was used as the Training session. Mission 10 was used as the Main session.
The game was run at 1680×1050 resolution and “High quality” graphic settings, with an
average frame rate of 50 frames per second, duplicated on the two monitors so that
researcher and participant saw the same events at the same time through their respective
screens.

Documentation used in the experiment included: a pre-session gaming
experience questionnaire (Appendix I), the Core Elements of Gaming Experience
Questionnaire (CEGEQ – Appendix III), the Immersive Experience Questionnaire (IEQ
– Appendix IV), an Instructions sheet with a list of all important keybindings specific to
BF3 as well as a description of how to identify and use a specific weapon vital for
mission completion (Appendix V), and a Mission Briefing sheet (Appendix VI). The
Mission Briefing sheet included details on amount of ammunition and type of weapons
carried to control for the lack of information that the Diegetic condition participants
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would have to face compared to the Hard condition participants. Information on the
main character and their unit also helped in getting the participants more attached to and
immersed in their character and situation.
The post-session structured interviews (Appendix IX) were recorded on Audacity
2.0.3 (Mazzoni & Dannenberg, 1999) using the headphone's built-in microphone. The
gameplay sessions were recorded using an external Flip Mino camera to minimize the
strain on the laptop's CPU to provide a smoother and more immersive experience for the
players. Gameplay metrics were recorded manually by the researcher using a metrics
sheet that divided the session in segments (Appendix X). A “Q-sensor 2.0” biometric
wristband was attached to the participants' left wrist to collect GSR data (Affectiva,
2011). The left wrist was chosen as the left arm remains relatively immobile during FPS
gaming, compared to the mouse-operating right arm which could be hindered by the
presence of the wristband. All data was decoded using the wristband's own software and
Microsoft Excel.

Design
Participants played two different sessions consisting of two different missions:
the Training session and the Main session. CEGEQ and IEQ data was collected right
after each session, while biometrics and gameplay metrics were recorded throughout the
Main session only.
In the Training session, participants played the unchanged version of BF3's
Mission 5, on Normal difficulty setting (see Figure 2). This session was to ensure
participants could move proficiently through the game's content and get accustomed to
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BF3's specific keybindings and HUD information. The training session was interrupted
after 15 minutes of gameplay or after participants reached a specific point of Mission 5
(boarding a combat vehicle).

Figure 2 – The difficulty selection screen in Battlefield 3. Normal difficulty was
used for the Training session and Diegetic Main session, while Hard difficulty was
used for the Hard Main session.

For the Main session, participants played Mission 10 in one of the experimental
conditions: Diegetic or Hard. In the Hard condition, the in-game difficulty setting was
set to Hard (see Figure 2) but the HUD was fully enabled and the interface was
unaffected compared to the Training session (see Figure 3). The in-game Hard
difficulty setting increased enemy damage and accuracy, so that enemy AI became more
lethal.
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Figure 3 – In-game screenshot with all non-diegetic elements enabled (Hard Main
session).

In the Diegetic condition, the in-game difficulty setting was set to Normal, but
the custom script was run (see Figure 4). The difficulty was set to Normal so that any
perceived difficulty increases would be fully explained by the lack of HUD elements in
the Diegetic condition, and not by an actual increase in AI difficulty. The script disabled
all HUD elements, namely: a compass with objective indicator, a 3D objective indicator,
the ammunition & grenade count, mission objectives, subtitles, the crosshairs, “Mission
failed” indicators, friendly troop identifiers, hint, available actions (e.g. picking up a
weapon), enemy grenade indicator and directional hit indicator (letting the player know
from which direction they got shot from).
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Figure 4 – In-game screenshot with all non-diegetic elements removed (Diegetic
Main session).

Changes to the in-game difficulty and activation of the custom script were
performed unbeknownst to the participants, so as not to bias their perception of game
challenge or post-session answers. In other words, participants never knew what
difficulty setting they played on in order to be unbiased in their perception. Table 1
summarizes the settings for each session and condition. The Main session ran until
Mission 10 was successfully completed or until 45 minutes had passed, at which point
the session would be interrupted.
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Table 1. – Summary of experimental conditions and their differences. Each
participant only played one of the Main sessions.
Session

In-game difficulty
setting

HUD

Enemy AI

Training

Normal

Enabled

Medium threat

Main (Diegetic) Normal

Disabled

Medium threat

Main (Hard)

Enabled

High threat

Hard

A within-subject design was used to test whether the increase of difficulty in
both conditions produced a significantly different CEGE that could lead to an
unsatisfactory session. Participants acted as their own controls as the comparison was
made between the CEGEQ for the Training session and the CEGEQ for the Main
session. Differences in CEGE between Training (normal difficulty, HUD enabled) and
Main session (hard difficulty, HUD enabled; or normal difficulty, HUD disabled) could
explain potential differences in IEQ scores.

A between-subject design was used to compare IEQ responses between the two
experimental conditions, Diegetic and Hard. As participants played the same level, any
differences in IEQ could be explained by their respective conditions. Similarly, a
between-subject design was used to compare biometric data and gameplay metrics
across conditions.
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Biometric data collection consisted of a continuous measurement of the
participants' GSR. Apart from tonic differences from the start of the Main session till its
end, between-subject comparisons would be made for three specific in-game events that
the players could not avoid until they personally took care of the threats: a tank
appearing at very close and dangerous range (1_Tank), two tanks charging towards the
player and their unit (2_Tank) and finally an enemy aircraft bombarding the player's
position until they can take it out (Jet_Fighter). Differences in GSR could account for
amplitude and frequency of emotionally linked physiological changes during the Main
session.

Gameplay metrics consisted of a kill count (how many enemy infantry and tank
AI the player killed), a death count (how many times the player died) and time taken to
complete the Main session from start till end. Between-subjects comparisons were made
across conditions to identify whether differences in the interface created a different
experience or forced a different type of gaming style for the Main session (e.g. more
accurate enemy AI forcing the player to take cover more often thus reducing the amount
of kills they can get).

Procedure
At the start of the experiment, participants were welcomed and handed an
information sheet and asked to sign a consent form (Appendix VII & VIII). The
biometric wristband was attached to their left wrist in order to enable its calibration and
for the participants to get used to it. The pre-session gaming experience questionnaire
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was then filled out. Participants were then asked to play the Training session. After
watching a short introductory cinematic that set the setting and introduced the main
character to the participant, they played Mission 5 of Battlefield 3. Once 15 minutes had
gone by or they had boarded the HMMWV (combat vehicle) in the mission, the
Training session was interrupted, and the participants were asked to complete a first set
of CEGEQ and IEQ. Participants were allowed to adjust the in-game volume and the
mouse sensitivity to provide a more comfortable experience tailored to them.

The Mission Briefing and Information sheets were then made available to
participants, and these sheets could be accessed at any point during the Main Session for
reference by the players. The Main session saw participants playing Mission 10. After a
short cinematic that further explained the main character's involvement in the game
environment, the mission ran for a maximum duration of 45 minutes or until mission
completion. Gameplay metrics were recorded (manually and by camera) by the
researcher throughout the Main session. After its end, a second set of CEGEQ and IEQ
were then completed by the participants. Lastly, a short post-session structured
interview was conducted.
The researcher was present in the room, pretending to do unrelated work on the
laptop, for the entire duration of the experiment. Participants were encouraged to ask
any questions before, during and after the Training session, to avoid disruptions during
the Main session. At the end of the experiment, the biometric wristband was removed
and participants were fully debriefed and paid for their participation.
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3.2 - RESULTS
Pre-analysis
There was no obvious nationality clash from the demographic data. Since the ingame avatar is a US marine and the enemies are Russians, a lack of immersion through
feeling disconnected or enmity towards the character could arise depending on player
nationality (e.g. Russian, Iraqi or Afghan players). No participants had vision or hearing
problems (those that reported vision impediments wore glasses or correcting lenses).
6 participants with either low experience (0-2 years, 0-3 hours/day, 0-2 days per
week of FPS gaming, see Appendix I) or that could not complete the Training or Main
mission were excluded from analysis. Overall, 10 participants per condition that
successfully completed the Main session within the time limit kept for analysis. An
“experience” measure was calculated by multiplying the Experience questionnaire
responses together (e.g. 0-2 years = 1, 2-5 years = 2, 5-10 years = 3, etc.) This gave a
score between 2 (lower than 2 were automatically discarded, see above) and 36 (see
Figure 5). A one-way ANOVA comparison of the two groups’ experience scores
yielded no significant difference (F(1,18)=1.048, p>.05).
An independent samples t-test comparison revealed no significant difference in
experience in single-player and multi-player aspects of FPS games across conditions
(mean = 3.2, SD = 0.91 and mean = 3.0, SD = 1.24, for Hard and Diegetic conditions
respectively), where a score of 1 indicates single-player only experience, 3 indicates
equal share of experience between single and multi-player modes, and 5 indicates only
multi-player experience (t(1,18)=.408, p>.05). As such, there was no bias as to what
expectations to have from difficulty increases through being exposed only to one mode.
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Figure 5 – Comparison of the mean Experience measure across
conditions.

Only 3 players in the Diegetic condition had played the Battlefield 3
campaign before. As the Diegetic condition provided a novel experience even to players
that had seen the content before, they were kept for analysis. No Hard participant had
played through the campaign before. Another 5 participants had tried the game before
but only in multi-player, so they were kept for analysis. All participants had experience
with various PC and console FPS titles and fit the concept of “FPS expert”.
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Analysis
Self-report measures
The first part of this project’s analysis presents results from the three self-report
sources that were measured: CEGEQ scores, IEQ scores, and answers to the structured
interviews.
CEGE scores were compared within-subject with participants acting as their
own controls for this self-report measure. The aim was to identify any differences in the
gaming experience that could potentially be lacking or influence immersion differences
in any way. The analysis compared CEGE scores after the Training and Main sessions.
A repeated-measures General Linear Model yielded no significant differences between
training and main sessions (F(1,19)=1.326, p>.05).

Scores from the IEQ were compared across conditions through a betweensubject one-way ANOVA (Diegetic vs. Hard, see Figure 6). IEQ scores from
questionnaires completed after the training session were compared between groups
using a one-way ANOVA (F(1,18)<1, p>.05). As the Training session provided the
same immersive experience for both conditions, only scores from the IEQ that were
completed after the Main session were considered for further analysis. One-way
ANOVAs yielded no significant differences between conditions regarding Immersive
Experience after the main session (F(1,18)<1, p>.05). Further tests looking at the five
IEQ factors independently, namely Cognitive Involvement (F(1,18)<1, p>.05), Realworld Dissociation (F(1,18)<1, p>.05), Emotional Involvement (F(1,18)<1, p>.05),
Challenge (F(1,18)<1, p>.05) and Control (F(1,18)<1, p>.05), revealed no significant
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differences between conditions. An additional repeated-measures General Linear Model
looking at within-subject IEQ comparison between Training and Main session revealed
no significant difference (F(1,19)=2.034, p>.05).

160
140
120
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Hard

60

Diegetic

40
20
0
IEQ

Cognitive Real-world Emotional Challenge
Involvement Dissociation Involvement

Control

Figure 6 – Comparison of mean IEQ scores along with five individual factors across
conditions.

Interview responses were analysed by grouping together similar answers where
possible. All participants reported to have enjoyed the main session. 17 participants out
of 20 reported the Jet-fighter event to be the most frustrating part of the mission, and
specifically the fact that they died too many times without knowing what to do. Diegetic
participants specifically felt like they died a lot of times during the event. They reported
they had no non-diegetic help from the game to guide them to the weapon that was
required to put an end to the event, and that led them to dying a lot and generally feeling
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like it was the hardest part of the game. Hard participants were frustrated at the style of
event, but reported that they didn't feel it was particularly hard. Diegetic participants
reported having difficulty spotting enemies and what objective to move to next, while
Hard participants emphasized that they felt the enemies were much more accurate and
harder to kill than in the Training session. When asked about expectations regarding
difficulty increases in FPS games, all 20 participants reported that they would expect to
die easier, to have less ammunition available, enemies to be more resilient and the AI to
be generally smarter and use more tactics. No participant mentioned removal of hints,
HUD and other non-diegetic elements as a means of increasing difficulty. The only
diegetic expectation was the very common (reported by 15 out of 20 participants)
answer that the AI should be “cleverer”, where participants mentioned they would
expect enemies to take more cover and use more realistic military tactics in higher
difficulties. No participant reported to be frustrated at the game or to not having enjoyed
the session.

Game metrics
The second part of the project’s analysis investigates differences in gameplay
behaviour, namely Kills, Deaths and Time taken to complete the Main mission (see
Figure 7).
Kills: This metric was calculated for every participant by adding all enemy
infantry AI and tanks that were taken out as a direct result of the player’s actions, i.e.
firearm, grenade, rocket-launcher or knife usage.

Each infantry trooper or tank

incremented the Kills count by one. If the player died, all their kills for the particular
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checkpoint were reset to zero so that only kills from successfully clearing a checkpoint
were recorded. A one-way ANOVA revealed that the Diegetic condition had marginally
significantly more kills than the Hard condition (F(1,18)=4.716, p=0.43).
Deaths: This metric was calculated by adding every time the player saw the
Loading screen due to a checkpoint being reloaded. This could happen if a) they died, b)
they killed friendly troops or c) strayed too far from the battle area. A one-way ANOVA
yielded no significant difference in deaths between the two conditions (F(1,18)=1.042,
p>.05).
Time: This metric was the measure of the time taken, in minutes, to complete the
Main session from start to end, including loading times due to deaths or checkpoint
reloading. A one-way ANOVA revealed no significant difference in time taken to
complete the mission between the two conditions (F(1,18)=1.197, p>.05).
KDM: The Kill-Deaths-Minute value was calculated as a ratio of the Kills
multiplied by the Deaths divided by the Minutes of gameplay. The reasoning behind this
multiplication is that this measure was meant to represent game style, and not game skill
(such as the Kill/Death ratio is used in online gaming, where Kills are divided by player
Deaths). A lot of kills and a lot of deaths represented a more reckless approach, while
fewer kills and fewer deaths represented a more careful approach, spending more time
in cover or taking more time between kills to calculate the best approach. Those game
styles, divided by the overall time taken, gave a perspective of how the player played
and how they chose to enjoy themselves. A difference in KDM would mean that
gameplay patterns were potentially afforded by a specific condition. A between-subjects
one-way ANOVA showed no significant differences in KDM across conditions
(F(1,18)=2.637, p>.05).
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Deaths during specific events (1_Tank, 2_Tanks and Jet_fighter events):
Following interview responses of Diegetic players feeling that they did particularly
badly during the Jet_fighter event, comparisons of the Death score for the three specific
in-game events were made across conditions. Deaths for each event were calculated as
the amount of times the event’s checkpoint was reloaded from the start of the event until
the enemy (one tank, two tanks or a jet fighter, respectively) was destroyed by the
player. A between-subjects one-way ANOVA revealed no significant differences in the
amounts of player deaths at the three specific events across the Diegetic and Hard
conditions (F(1,18)<1, p>.05, for all events).
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Figure 7 – Mean comparison of Kills, Deaths, Time and KDM measures across
conditions.
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Biometrics
In order to control for variability in the various experiences that each player had,
biometric analysis was performed only on the three specific events of 1_Tank, 2_Tanks
and Jet_fighter. These events occurred at specific points during the main sessions, and
were unavoidable, so that differences in experience of these events would come purely
from a player's actions and their play-style, such as deaths, taking cover in response to
the threats, trying out various tactics and weapons, etc. 1_Tank started when an enemy
T-90 tank appeared in front of the player’s unit, and ended when the player had
destroyed it out using two SMAW rockets. 2_Tanks started when two enemy T-90 tanks
appeared and charged the player’s position, and ended when the player had destroyed
both using two SMAW rockets for each tank. The Jet_fighter event started when the
player’s unit detected an enemy jet fighter bombarding their position, and ended when
the player picked up a STINGER anti-air launcher to destroy the aircraft. As mentioned
before, these three events were the only points in the Main mission were the player had
to take care of the threats personally in order to progress, unlike every other checkpoint
which would be eventually cleared by the player’s unit. As such, these events
encompassed a certain degree of responsibility by putting the spot-light and pressure on
the player and were deemed most appropriate for biometric interpretation.
The biometrics relating to a specific event were taken to be the first minute after
each event was triggered. While events lasted for longer than that, no event lasted less
than 2 minutes for any player in any condition. Moreover, taking only the first minute
ensured that any long-term frustration or learning effects would be eliminated, and only
the initial physiological reaction to each event would be analysed. In order to look at
magnitude, the minimum μS (microSiemens) value was subtracted from the maximum
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μS value within that minute, in order to calculate a measure of “fluctuation” for each
event, as taking the mean μS value for that minute would not be a good indication of
physiological involvement with the game. 3 participants from the Hard condition and 4
from the Diegetic condition had to be excluded due to bad calibration of the biometric
wristband or due to errors in the data retrieval.
Οne-way ANOVAs yielded no significant differences between conditions
regarding physiological reactions to the three events: 1 Tank, 2 Tanks and Jet-fighter
(F(1,11)=1.492, p>.05, F(1,11)=1.169, p>.05, and F(1,11)=1.958, p>.05, respectively).
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CHAPTER 4. - DISCUSSION
Triangulation of findings
Analysis revealed that there were no CEGE score differences between Training
and Main sessions, in both conditions. In other words, both Training and Main sessions
provided players with similarly enjoyable experiences. It can be inferred that they both
provided an equally well-designed core gaming experience. This is supported by
interview findings where players expressed enjoyment of the game and no complaints
about various elements of the gaming experience.
The immersive experience was found to be similar both in the Hard and Diegetic
condition, and did not support the first hypothesis’ predictions. This was derived from
the IEQ score, which yielded no significant differences. Interestingly, Immersion scores
were very similar across all five factors that the questionnaire tested against. However
the IEQ scores must be interpreted with caution as further analysis revealed no
differences between Training and Main sessions; this seems to suggest that players were
already fully immersed even during training and that the game provided such a great
experience across conditions that the increase in difficulty was given very little room to
impact the players’ experience. Potential limitations of using a scaled questionnaire
such as the IEQ will be discussed below (cf. Limitations section).
The interviews revealed an interesting misconception by players: most Diegetic
players felt the Jet-fighter event was hard and took a lot of tries, while Hard players
described it as annoying but not hard. Game metrics, however, reveal that the Jet-fighter
event had no significant difference in deaths between conditions. There is a possibility
that Diegetic players felt more lost or distressed and felt their decisions lead to their
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deaths. Hard players followed on-screen instructions (“Follow your squad”) so that
when death occurred, they knew what they had done wrong, so deaths were less
important to them. This is only a speculation, as there was no evidence to support it
through the biometric data analysis.
Values from the game metrics followed expectations from the second hypothesis.
Diegetic participants scored more kills, died less and took longer to complete missions
than Hard participants. Only the Kills metric was significantly different and supported
the hypothesis, however. These results are representative of the overall easier difficulty
(playing on the Normal settings in the Diegetic condition), which meant players were
safer in the Diegetic condition purely through the fact that enemies were less accurate.
As such, they spent less time in cover, thus more time outside of cover and aiming at
and killing enemies. These findings were supported by going through the gameplay
footage of all players and looking at gameplay styles, and also by the fewer Deaths and
higher Kills metrics. However, these results do not seem to greatly affect the perceived
challenge of the game as the IEQ results showed no significant difference in the
“Challenge” factor. No significant differences in Deaths or Time taken to complete the
mission suggest that the two conditions did not provide a significantly different
challenge, meaning that even if the immersive experience was differently challenging, it
was not significantly so. No significant differences in KDM suggest that no matter the
play style (reckless or careful), there were no significant gameplay patterns emerging
due to the conditions.
Interestingly, even though there was no significant difference in the number of
deaths at the Jet-fighter event, Diegetic players seemed to get more frustrated at their
deaths and perceived that event to last longer and to cause more deaths than what Hard
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players reported. As that event was clearly designed to be played with a full, activated
HUD, this goes to show that as long as expert players have sufficient control over the
game, they can still progress through its contents, even if their perception of progress is
altered and the game is not designed around the removal of its non-diegetic elements.
Lastly, there were no significant differences in biometric measures, so that the
third hypothesis could not be supported. This suggests that physiologically speaking,
both conditions provided the same amount of engagement (be it positive or negative)
with the game. Interview data suggests that players enjoyed the game, and that GSR
fluctuation came from positive engagement with the mission. However, it must be
important to note a few things: biometric data such as a GSR measurement cannot
directly be linked to a specific event and no causality can be inferred from it. Second of
all, GSR data can only be used to build an emotional vector’s magnitude, not direction.
As such, even though engagement was reported, there is no certainty that GSR
fluctuations were not caused by frustration during key events. Moreover, the very low
participant N (Diegetic = 6, Hard = 7) makes the GSR measures very unreliable and any
assumptions from these findings should be taken lightly.

NOTE: As quantitative analysis yielded no major significant differences to support the
initial hypotheses, use of the qualitative data from the interviews can only be limited. As
such, it will be mostly used to inform the General Discussion and Future Research
sections, below.
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Limitations
A few details factor into the general lack of variability in IEQ and CEGEQ
scores, and should be noted. Additionally, the scale and time-frame of this project
reduced the potential resources that could have been employed to improve and
consolidate data triangulation. As mentioned before, the small N of participants can be
detrimental for GSR analysis. This extends to most of the analysis used in this thesis, as
overall power of tests remained within the 25-50% range. The between-subjects design
was chosen to ensure that novelty and surprise effects within the game were preserved,
which meant that overall reliability of tests would drop due to power compromises.
Regarding GSR and its use in this project, one of the current best practices
employed when using biometrics in game analytics is to couple it with
Electromyography for more reliable emotionally induced physiological vectors,
measuring both magnitude and orientation. Unfortunately, use of EMG was not possible
due to time and resource constraints.
Finally, the use of a game belonging to a triple-A franchise such as Battlefield 3
may have caused a ceiling effect regarding IEQ and CEGEQ scores. Indeed, even the
normal difficulty Training sessions produced very high Immersion scores, meaning that
there was very little room for improvement during the Main sessions. This ceiling effect
could potentially be a limitation of using scaled questionnaires as a measure (limited to
numbers from 1 to 5 or 7), or be entirely induced by a top-quality game that has a very
well-established development studio as its creator.
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General discussion
The main hypotheses were not supported and could not corroborate the findings
by Kennedy (2012) regarding the immersion of expert gamers in FPS games through the
use of diegesis. The second hypothesis, which was a prediction of gameplay behaviour
depending on condition, was found to be partially supported. This means that effects the
game will have on players can be more or less reliably predicted, for example knowing
that removing maps, compasses and other orientation tools will inevitably increase the
time that players need to complete a mission. This is an interesting outcome as this
means that potentially, specific changes can be mapped to specific results on gameplay
behaviour.
It must be stressed that the comparison here is between diegesis and nondiegesis on a game that was designed specifically with the use of all its non-diegetic
elements in mind. Even under these constraints, the Diegetic condition performed
equally well as the Hard condition. At the time of writing, there is no FPS game which
is designed completely diegetically in order to evaluate its potential immersion effects.
The one problem that the simple removal of non-diegetic elements causes is that the
game is diminished by default. For example, removing the compass from the interface
means that players are unable to know which direction enemies are coming from, which
limits the experience. If instead, it was possible to remove the compass from the HUD
and allow players to grab an actual compass in-game and orientate themselves like that,
then a fair comparison between diegesis and non-diegesis could be made: the gameplay
feature would be present in both modes, but displayed in a different way, rather than
being completely removed. Similarly, while objectives can normally be tracked at any
point during the game by pressing a button, instead of removing the feature, the diegetic
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version would allow a player to ask their squad leader what the objectives are. Of course,
the range of required actions instantly becomes more complicated from a design and
implementation perspective as soon as interacting with in-game characters becomes part
of the game.
More interestingly, however, is probably the disparity between expected
difficulty and actual difficulty increases and how to engineer them that arose from the
participant interviews. Even after having played the diegetic version, not a single
participant mentioned diegesis as a method to increase game difficulty. All changes
mentioned regarded re-balancing the game so that the player would be at a disadvantage
(less ammunition, less health) or that the enemies would be at an advantage (more
enemies, better AI, more accuracy). Even if they are not aware of them, there are plenty
of diegetic changes that are in fact in games, especially in multiplayer modes, as
discussed in the introduction: removing the crosshairs, forcing players to aim down their
gun in order to be accurate; removing grenade indicators, so that players have to rely on
a teammate or their own vision to spot an explosive threat, rather than an arrow pointing
at it; or even details such as looking at the player’s watch or compass rather than
numbers being visible on the HUD. The question that remains unanswered is: are
players unaware of diegesis as a tool and unaware of diegetic changes because of how
games have always been developed, leading to a culture of focus on non-diegetic
elements? Or are games developed with non-diegetic elements always present, even in
harder difficulties, as a response to player feedback over the years? No real assumptions
can be made from this project, as the lack of awareness on diegesis even from players
who played the diegetic version leaves the topic open to discussion.
From a game designer’s point of view, this project’s implications are that
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there are many more tools available to them than just increasing difficulty through nondiegetic elements. An example of a video game that increased difficulty through
diegetic changes was Crysis, which for example had enemies only speak their native
language (Korean) on the hardest difficulty mode, so that the player would not know
what the enemy was saying and what their next move would be unless they actually
spoke the language in the real world. From a developer’s point of view, however, this
means recording every single line of text in two languages, which brings up a very
important point: diegetic changes and implementations, and designing a game around
them, require a lot more art, code and building than non-diegetic changes. Implementing
a “watch” in a corner of the screen telling the players the time is very simple and quick,
while making the character raise their arm and looking at an actual in-game watch
strapped around their wrist requires modelling, physics building and coding
development. The diegetic change, however, will be an addition that will make the
game world more complete and more believable, which are factors that help players get
immersed. Unfortunately, as the results of this thesis are inconclusive regarding which
method provides the highest levels of immersion and enjoyment for expert players, no
recommendations can be made from a game design point of view. If anything, results
from this study have shown that both diegesis and non-diegesis can provide an equally
immersive experience. A few recommendations can however be made regarding further
research that could lead to more conclusive results and getting rid of assumptions and
speculations.
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Future research
As mentioned in the Limitations section, constraints on both time, budget and
recruitment resources meant that the study was not optimally controlled. In order to
fully test diegesis versus non-diegesis and measure their impact on game difficulty
increase, it would be valuable to run a similar study with two additional conditions: the
first would be expert players playing the Main session of the game on normal difficulty.
This would create a baseline for various metrics, especially gameplay metrics such as
Kills, Deaths, and Time taken. Indeed, this baseline would let the researcher know what
kind of measures are to be expected on a normal play-through with non-diegetic
elements enabled, so that a more informed comparison can be made against the Diegetic
condition (which was on normal difficulty, but with all non-diegetic elements disabled).
The second condition to be added would be a combination of the two initial conditions,
named Hard/Diegetic for the sake of discussion. That is, players would play on hard
difficulty, but with the diegetic script running. This condition would allow testing for
any interaction between the two worlds of diegesis and non-diegesis, and would
potentially allow for more conclusive findings. For example, if Hard/Diegetic shows
increased immersion levels compared to Hard or Diegetic on their own, then the design
implications could be that an interaction between immersive realism and game balance
provides the best experience for expert gamers.
As technology progresses and more applications of gaming appear, it would
potentially be beneficial to see the effect of diegetic changes on gaming experience
using devices such as the Oculus Rift and other virtual reality systems. The Oculus Rift
is a head-mounted display which allows a player to see the world they explore in 3D,
transporting them virtually inside that world. This would add another facet of
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immersion to the equation, Presence. This factor only comes into play in specific virtual
reality environments such as CAVEs or for example flight simulators, where the
immersion becomes holistic and physical. As Presence was not covered by this thesis, it
would be interesting to see whether diegetic changes that alter the game world have a
stronger impact when the player believes they are physically present in that world.
Lastly, it would be worth controlling the experiment further by using a video
game that is designed for fully diegetic play. Unfortunately, at the time of writing, no
game that offers a deep experience in a complex world has been designed to such an
extent that it has gotten rid of all non-diegetic elements. However, the fact that
Battlefield 3 is designed around non-diegetic elements helping the player coupled with
its status as a triple-A quality franchise product makes it hard to eliminate the possibility
that it favours non-diegetic immersion. Since diegetic gaming provided just as
immersive an experience even with these adverse parameters, there is great potential to
show that less is indeed more and that removing non-diegetic elements can provide a
more immersive experience.
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CHAPTER 5. - CONCLUSION
This project investigated the use of diegesis to engineer a difficulty increase in a
first-person shooter video game to compare it to difficulty changes using the preexisting built-in game settings. Comparisons were made through the use of self-report
measures on participants’ perceived immersion in the game, analysis of game metrics
and the players’ in-game behaviour, as well as biometric measurements of the
participants’ Galvanic Skin Response. Findings from this thesis suggest that diegesis as
a tool can be equally powerful in challenging and immersing expert gamers as nondiegetic changes to the game. Given that these changes were made on a game that was
not specifically created with these diegetic changes in mind, the power of this effect
seems to be greater than currently measured. It may well be that in a game were diegetic
changes are supported, immersion could be significantly changed compared to the
traditional version of the game. As such, future research recommendations were made
that can not only shed light on game designers’ tools to help them engage and immerse
the players in their products, but also to understand how new technologies such as
virtual reality devices can provide more immersive experiences through diegesis rather
than non-diegetic manipulations. There seems to be a disparity between what actually
immerses players and what designers believe immerses their audiences, so more
research like this is required to understand fully what elements can be tampered with in
order to create the best possible stories, challenges and experiences in video games.
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APPENDICES
Appendix I
PARTICIPANT DATA & GAMING INFORMATION SHEET
General Information
Gender:

M

F

Age: _____
Occupation: ________________________________
If student, name of degree: ___________________________________________
Nationality_____________________________________________________
Do you have any vision impediments? Yes / Yes, but corrected / No
Do you have any hearing impediments? Yes / Yes, but corrected / No
Gaming Information


Which video game genre does “FPS” stand for?

_____________________________________________________________________________


How many years of FPS experience do you have?

0-2


5-10

10+

When invested in FPS gaming, how many days do you play per week on average?

0-3


2-5

3-5

5-7

When invested in FPS gaming, how many hours of FPS games do you play per day on
average?

0-2

2-4

4+



Name at least one FPS game that you have played for more than 10 hours (and what platform
you played it on, e.g. PC, Xbox, PlayStation, etc.):



As a percentage of your gaming time regarding FPS games only, how much do you spend on
single-player and how much on multi-player (circle one answer)?

Only single-player / Mostly Single-player / Equal Share / Mostly Multi-player / Only multiplayer

Have you ever played Battlefield 3 before (circle one answer)? Yes / Yes, I have tried it
out / No
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Appendix II
NOTE: Script to be entered into the Autohotkey application
$f5::
no_hud++
if (no_hud = 1) ;disable bf3 hud
{
Send {vkC0sc029 down}
sleep, 50
Send {vkC0sc029 up}
sleep, 50
send UI.DrawEnable 0 {enter}
sleep, 50
Send {vkC0sc029 down}
sleep, 50
Send {vkC0sc029 up}
}
if (no_hud = 2) ;Enable bf3 hud
{
Send {vkC0sc029 down}
sleep, 50
Send {vkC0sc029 up}
sleep, 50
send UI.DrawEnable 1 {enter}
sleep, 50
Send {vkC0sc029 down}
sleep, 50
Send {vkC0sc029 up}
no_hud = 0
}
return

58

Appendix III
YOUR EXPERIENCE OF THE LAST MISSION
Please read the following statements and answer by marking or circling one of the
numbers that best describes your experience of the mission YOU JUST PLAYED. 1
indicates that you completely disagree with the statement and 7 indicates that you
completely agree with the statement.
1. I enjoyed playing the game
1-2-3-4-5-6–7
2. I was frustrated at the end of the game
1-2-3-4-5-6–7
3. I was frustrated whilst playing the game
1-2-3-4-5-6–7
4. I liked the game
1-2-3-4-5-6–7
5. I would play this game again
1-2-3-4-5-6-7
6. I was in control of the game
1-2-3-4-5-6-7
7. The controllers responded as I expected
1-2-3-4-5-6-7
8. I remember the actions the controllers performed
1-2-3-4-5-6-7
9. I was able to see on the screen everything I needed during the game
1-2-3-4-5-6-7
10. The point of view of the game that I had spoiled my gaming
1-2-3-4-5-6-7
11. I knew what I was supposed to do to win the game
1-2-3-4-5-6-7
12. There was time when I was doing nothing in the game
1-2-3-4-5-6-7
13. I liked the way the game looked
1-2-3-4-5-6-7

59

14. The graphics of the game were plain
1-2-3-4-5-6-7
15. I do not like this type of game
1-2-3-4-5-6-7
16. I like to spend a lot of time playing this game
1-2-3-4-5-6-7
17. I got bored playing this time
1-2-3-4-5-6-7
18. I usually do not choose this type of game
1-2-3-4-5-6–7
19. I did not have a strategy to win the game
1-2-3-4-5-6-7
20. The game kept constantly motivating me to keep playing
1-2-3-4-5-6-7
21. I felt what was happening in the game was my own doing
1-2-3-4-5-6-7
22. I challenged myself even if the game did not require it
1-2-3-4-5-6-7
23. I played with my own rules
1-2-3-4-5-6-7
24. I felt guilty for the actions in the game
1-2-3-4-5-6-7
25. I knew how to manipulate the game to move forward
1-2-3-4-5-6-7
26. The graphics were appropriate for the type of game
1-2-3-4-5-6-7
27. The sound effects of the game were appropriate
1-2-3-4-5-6-7
28. I did not like the music of the game
1-2-3-4-5-6–7
29. The graphics of the game were related to the scenario
1-2-3-4-5-6-7
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30. The graphics and sound effects of the game were related
1-2-3-4-5-6-7
31. The sound of the game affected the way I was playing
1-2-3-4-5-6-7
32. The game was unfair
1-2-3-4-5-6-7
33. I understood the rules of the game
1-2-3-4-5-6-7
34. The game was challenging
1-2-3-4-5-6-7
35. The game was difficult
1-2-3-4-5-6-7
36. The scenario of the game was interesting
1-2-3-4-5-6-7
37. I did not like the scenario of the game
1-2-3-4-5-6-7
38. I knew all the actions that could be performed in the game
1-2-3-4-5-6-7
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Appendix IV
YOUR EXPERIENCE OF THE LAST MISSION
Please answer the following questions by circling the one most descriptive number for
the last mission YOU JUST PLAYED. In particular, remember that these questions are
asking you about how you felt at the end of the mission.
1. To what extent did the game hold your attention?
Not at all
1 2 3 4 5
A lot
2. To what extent did you feel you were focused on the game?
Not at all
1 2 3 4 5
A lot
3. How much effort did you put into playing the game?
Very little
1 2 3 4 5 A lot
4. Did you feel that you were trying you best?
Not at all
1 2 3 4 5
Very much so
5. To what extent did you lose track of time?
Not at all
1 2 3 4 5
A lot
6. To what extent did you feel consciously aware of being in the real world whilst
playing?
Not at all
1 2 3 4 5
Very much so
7. To what extent did you forget about your everyday concerns?
Not at all
1 2 3 4 5
A lot
8. To what extent were you aware of yourself in your surroundings?
Not at all
1 2 3 4 5 Very aware
9. To what extent did you notice events taking place around you?
Not at all
1 2 3 4 5
A lot
10. Did you feel the urge at any point to stop playing and see what was happening
around you?
Not at all
1 2 3 4 5 Very much so
11. To what extent did you feel that you were interacting with the game
environment?
Not at all
1 2 3 4 5 Very much so
12. To what extent did you feel as though you were separated from your real-world
environment?
Not at all
1 2 3 4 5 Very much so
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13. To what extent did you feel that the game was something you were experiencing,
rather than something you were just doing?
Not at all
1 2 3 4 5 Very much so
14. To what extent was your sense of being in the game environment stronger than your
sense of being in the real world?
Not at all
1 2 3 4 5 Very much so
15. At any point did you find yourself become so involved that you were unaware you
were even using controls?
Not at all
1 2 3 4 5 Very much so
16. To what extent did you feel as though you were moving through the game according
to you own will?
Not at all
1 2 3 4 5 Very much so
17. To what extent did you find the game challenging?
Not at all
1 2 3 4 5 Very difficult
18. Were there any times during the game in which you just wanted to give up?
Not at all
1 2 3 4 5
A lot
19. To what extent did you feel motivated while playing?
Not at all
1 2 3 4 5
A lot
20. To what extent did you find the game easy?
Not at all
1 2 3 4 5 Very much so
21. To what extent did you feel like you were making progress towards the end of
the game?
Not at all
1 2 3 4 5
A lot
22.How well do you think you performed in the game?
Very Poor
1 2 3 4 5 Very well
23.To what extent did you feel emotionally attached to the game?
Not at all
1 2 3 4 5 Very much so
24.To what extent were you interested in seeing how the game’s events would
progress?
Not at all
1 2 3 4 5
A lot
25.How much did you want to “win” the game?
Not at all
1 2 3 4 5 Very much so

26.Were you in suspense about whether or not you would win or lose the game?
Not at all
1 2 3 4 5 Very much so
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27.At any point did you find yourself become so involved that you wanted to speak
to the game directly?
Not at all
1 2 3 4 5 Very much so
28.To what extent did you enjoy the graphics and the imagery?
Not at all
1 2 3 4 5
A lot
29.How much would you say you enjoyed playing the game?
Not at all
1 2 3 4 5
A lot
30.When interrupted, were you disappointed that the game was over?
Not at all
1 2 3 4 5 Very much so
31.Would you like to play the game again?
Definitely not 1 2 3 4 5 Definitely yes
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Appendix V
MISSION KEYBINDINGS AND VITAL INFORMATION
MOVEMENT:
[Space] – allows jumps and vault jumps to quickly get over obstacles and terrain
[Z] – Prone stance
[X] – Crouched stance
[Shift] – Sprint
ACTIONS:
[E] – Interact with specific events in the game (e.g. open a door)
[R] – Reload current weapon
[Hold R] – Pick up weapon from the ground/swap current weapon with weapon on the
ground
AMMO:
In case you run low on ammo, you can pick up a new
weapon from the ground; walk over weapons that use
similar ammo to automatically refill your magazines or
stand next to these ammo caches for an automatic refill
of all your ammunition (includes grenades and rockets):
STINGER:
You will be required to find and operate a STINGER
anti-air missile launcher during the mission. To fire the
weapon, select it (keybinding [4]), hold the right mousebutton while targeting the enemy unit and wait for a
continuous “beep” sound. Once that occurs, press the
left mouse-button (while still holding the right mousebutton) to fire the weapon.

GROWLER:
This light anti-infantry transport vehicle will be
mentioned during the mission. This is what it looks
like in case you need to identify it:
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Appendix VI
MISSION BRIEFING
PLAYER:
You will be playing as Sergeant Henry Blackburn.
UNIT AND MISSION:
You are part of the 1st Recon Marines unit, codename Misfit 1-3, and are heading for a
compound held by an arms dealer, Kaffarov, who is believed to have 3 armed nuclear
warheads in his possession. You are under direct command of Commanding Officer
Cole, and your other unit members are Montes, Matkovic, and Campo. Your goal is to
eliminate enemy troops so that your unit can keep advancing in the level.
LOCATION AND TIME:
You are deployed in Northern Iran, in the Araz Valley, at 8:00 AM. Terrain is open with
some vegetation, weather is clear with no expected overcast.
LOADOUT AND GEAR:
The following are weapons and gear you were equipped with for the mission, and their
respective [keybindings] on the keyboard.
[1]: M416 Assault Rifle, with 4x ACOG medium range scope. 13 magazines of 31x
bullets (5.56×45mm NATO issue, 403 bullets total).
[3]: M320 Grenade Launcher linked to your rifle's underslung rail, with 4x 40mm
Highly Explosive grenade rounds.
[4]: M153 SMAW missile launcher with 4x 83mm unguided rockets, used to clear out
enemy bunkers and tanks.
[5] or [G]: 3x standard issue anti-infantry Fragmentation Grenades.
[F]: Combat Knife.
EXPECTED ENEMY UNITS:
Special forces Russian Para-troopers (Spetsnaz). Highly trained, very dangerous. Some
light vehicles and tanks may also be present.
DIFFICULTY:
In this mission, the interface may be altered and the game difficulty increased to provide
a different experience for you, the player. New objectives and tasks will be constantly
given to you by your commanding officer, so stay alert. A small sound will play when
you have reached a new checkpoint. Should you die at any moment during the mission,
the game will automatically revive you and reload the last checkpoint you reached
(after ~10 seconds loading).
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Appendix VII
Information Sheet for Participants in Research Studies
UCLIC, Division of Psychology & Language Sciences and Department of Computer
Science:
8th floor
Malet Place Engineering Building, Malet Place, London WC1E 7JE

Title of Project:

Interface evaluation in FPS games

Researcher: Stefanos Papalamprou
Supervisor: Dr. Anna Cox
Address and contact details:
8th floor
Malet Place Engineering Building
Malet Place
London WC1E 7JE
We would like to invite you to participate in this MSc research project. You should only participate if you
want to; choosing not to take part will not disadvantage you in any way. Before you decide whether you
want to take part, please read the following information carefully. Ask us if there is anything that is not
clear or you would like more information.
In this study, you will be asked to play the game Battlefield 3 for approximately an hour. There will be a
break during the experiment. The study investigates whether changes to the BF3 interface provide an
enjoyable experience for the player. You will be wearing a biometric wristband throughout the
experiment, which will help us evaluate the interface based on your physiological signals. You will be
asked to fill 2 short questionnaires throughout the study. There will be a short interview at the end of the
experiment.
It is up to you to decide whether or not to take part. If you choose not to participate, you won't incur any
penalties but you will only be paid for completion of the experiment. However, if you do decide to take
part, you will be asked to sign a consent form. Even after agreeing to take part, you can still withdraw at
any time and without giving a reason.
All data is confidential, anonymous and will be collected and stored in accordance with the Data
Protection Act 1998.
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Appendix VIII
Informed Consent Form for Participants in Research Studies
Title of Project: Interface evaluation in FPS games
Participant’s statement:
I …………………………………………......................................
agree that I


have read the information sheet and/or the project has been explained to me orally;



have had the opportunity to ask questions and discuss the study;



understood that the gameplay session will be recorded on camera but that I will NOT be
recorded at any point during the experiment;



been informed of the use of a biometric wristband and have agreed to wear it for the
duration of the experiment;



am aware that mild war-related profanities and violence may occur during gameplay;



agree to be audio-recorded during an interview in the experiment;



have received satisfactory answers to all of my questions.

I understand that I am free to withdraw from the study without penalty if I so wish, and I
consent to the processing of my personal information for the purposes of this study only and
that it will not be used for any other purpose. I understand that such information will be
treated as strictly confidential and handled in accordance with the provisions of the Data
Protection Act 1998.

Investigator’s statement
I ……………………………………………………………………..
confirm that I have carefully explained the purpose of the study to the participant and outlined
any reasonably foreseeable risks or benefits (where applicable).

Signed:

Date:
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Appendix IX
POST-SESSION INTERVIEW



Do you feel the last mission was more challenging compared to the training, and
why?



When a game is not challenging enough and you decide to increase the difficulty
setting, what do changes do you expect from that in terms of gameplay?



What elements of the interface would you have kept or removed to make it more
interesting/challenging for you?



Overall, did you enjoy yourself during the last mission?



What was the most enjoyable moment of the last mission?



What was the most frustrating moment of the last mission?



Did you notice the communications tower falling in the background?



Do you enjoy realism in FPS games, such as bullet drop, real-life physics and
realistic vulnerability to bullets?
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Appendix X
GAMEPLAY DATA

SEGMENT
START of mission

KILLS

DEATHS

---

---

TIME

Forest Ambush

---

First wave

---

Second wave

---

Single Tank
appearing
Third wave

---

Fourth wave

---

Duo Tanks appearing
Fifth wave

---

Jet fighter event

END of mission

---

---

TOTAL MISSION DURATION:
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