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ABSTRACT

UNDERSTANDING PRECISION: AN ANALYSIS OF MOUSE SENSITIVITY, DPI, AND ROLE
PREFERENCES THROUGH FITTS’S LAW IN OVERWATCH 2

BOYACIOGLU, Fehmi Cem
M.S., The Department of Physical Education and Sports
Supervisor: Prof. Dr. Sadettin KIRAZCI

June 2024, 57 pages

This study explores the dynamics between mouse sensitivity and dots per inch (DPI)
settings and player roles in Overwatch 2, applying Fitts's Law to analyze their effects
on gameplay performance. In Overwatch 2, players assume specific roles. Damage
(DPS) players focus on attacking, Tanks absorb damage and protect teammates,
Support players provide healing and buffs, and Flex players adeptly switch roles to
meet the team's needs. Professional players aged 16 to 37 years, with a "Master"
rank or higher and over 500 hours of gameplay experience, formed a participant base
of 545 individuals. These players, who also competed in at least one official
tournament, provided a rich dataset for analysis through open-access databases like
ProSettings and Liquipedia using Python scripts for APl and HTML extraction.
Significant findings include role-specific DPI preferences, with damage players
favoring higher DPI for agility, reflected in statistical analysis (e.g., Levene's Test
indicating variance in sensitivity settings across roles, F(3, 524) = 2.37, p < .05). This

study not only highlights the strategic selection of DPI and sensitivity settings but also
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applies Fitts's Law to esports, illustrating the critical balance between precision and
speed necessary for competitive success. The methodology, emphasizing data
collection from publicly verifiable sources, ensures transparency and reproducibility
in esports research, contributing valuable insights into optimizing player

performance and interface design in gaming.

Keywords: Mouse Sensitivity, First-Person Shooter, Fitts's Law, E-Sports, Human-

Computer Interaction.
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HASSASIYETI ANLAMAK: OVERWATCH 2 VIDEO OYUNUNDA FARE HASSASIYETI, DPI
TERCIHLERI VE PERFORMANSIN ANALIZI

BOYACIOGLU, Fehmi Cem
Yiiksek Lisans, Beden Egitimi ve Spor Bélimii

Tez Yoneticisi: Prof. Dr. Sadettin KIRAZCI

Haziran 2024, 57 sayfa

Bu calisma, Overwatch 2'deki fare hassasiyeti ve in¢ basina diisen nokta (DPI) ayarlari
ile oyuncu rolleri arasindaki dinamikleri kapsamakta ve oyun performansi tGizerindeki
etkilerini analiz etmek igin Fitts Yasasi'ni uygulamaktadir. Overwatch 2'de oyuncular
belirli roller Gstlenir: saldiriya odaklanan Hasar (DPS) oyunculari, takim arkadaslarini
koruyan ve hasari absorbe eden Tanklar, iyilestirme ve gliclendirmeler saglayan
Destek oyunculari ve takimin ihtiyaclarini karsilamak icin roller arasinda ustaca gegis
yapan Esnek oyuncular. "Usta" riitbesine veya daha yliksegine sahip ve 500 saatten
fazla oyun deneyimi olan, 16 ila 37 yas arasi profesyonel oyunculardan olusan 545
kisilik katilmci grubu, ProSettings ve Liquipedia gibi acik erisim veri tabanlarindan API
ve HTML cikartma kullanarak Python betikleri ile analiz icin zengin bir veri seti sagladi.
Elde edilen bulgular, hasar oyuncularinin geviklik icin daha yiiksek DPI tercih ettigini
gostermis olup, istatistiksel analiz sonucu da (6rnegin, roller arasi fare hassasiyeti
ayarlarinda varyansi gosteren Levene Testi, F(3,524)=2.37, p<.05) bunu

yansitmaktadir. Bu calisma, sadece DPI ve fare hassasiyeti ayarlarinin stratejik
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se¢imini vurgulamakla kalmadi, ayni zamanda Fitts Yasasi'ni e-spora uygulayarak ve
rekabetgi basari icin gerekli olan fare hassasiyeti ve hiz arasindaki kritik dengeyi
gosterdi. Yontem, veri toplamada kamuya acik kaynaklardan vyararlaniimasini
vurgulayarak, e-spor arastirmalarinda seffafligi ve tekrarlanabilirligi garanti ederek,
oyuncu performansinin ve oyun tasariminda insan-bilgisayar etkilegsiminin

optimizasyonuna degerli sekilde katkida bulunmaktadir.

Anahtar Kelimeler: Fare Hassasiyeti, Birinci Sahis Nisanci, Fitts Yasasi, E-Spor, insan-

Bilgisayar Etkilesimi
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CHAPTER 1

INTRODUCTION

The gaming industry has been progressing with a significant change as it places
increased focus on optimizing performance. This trend is most visible in competitive
gaming, particularly in the First Person Shooter (FPS) Esport scene, which has become
a global phenomenon. The increasing popularity of FPS Esports has led to an increase
in demand for advanced gaming peripherals, including high dots per inch (DPI) optical
mice and specialized controllers (Seo & Jung, 2016). The world of FPS Esports has
experienced a notable transformation, transitioning from a specialized recreational
activity to a worldwide competition. As a result of this transition, it has become one

of the major sectors in the gaming industry, attracting players from all over the world.

In the world of FPS Esports, it is crucial to understand how sensitivity, dots per inch
(DPI), and Fitts's Law interact to enhance player performance in this fast-paced digital
world (Wu & Spence, 2013). For instance, DPl measures a mouse's sensitivity; higher
DPI values result in more sensitive movements. Therefore, understanding and
optimizing sensitivity and DPI settings are crucial for gamers aiming to balance
precision and swiftness. For instance, Donovan et al. (2022) revealed significant
distinctions between expert and novice players. Experts demonstrated superior
accuracy and reaction times, along with different movement patterns characterized
by smaller and more precise movements for targeting. These findings contribute
valuable insights into the connection between gaming expertise and the kinematics
of player movements in FPS games. Knowing these aspects can significantly greatly
influence the development of FPS Esports and the gaming industry (Sharpe et al.,

2022; McNulty et al., 2023).



The gaming industry has transitioned from a specialized activity to an international
arena sport through the last decades, specifically, the online gaming industry, a
change evident in the FPS Esport gaming sector. Developed by various entertainment
companies, this sector has gained a substantial and diverse audience, attributed to
its team-based and strategic gameplay. Moreover, the choice of input devices is
becoming increasingly pivotal for players as they tackle the game's rigorous
challenges. This development highlights the necessity to comprehensively examine
the understated interaction among sensitivity, DPI (dots per inch), and Fitts's Law.
Such an analysis is fundamental to advancing player performance in this dynamic and
competitive arena. Despite the growing interest in gaming performance, a research
gap exists regarding the empirical comparison of sensitivity and DPI settings on

Esports players' Performance.

Furthermore, while existing literature has explored general aspects of gaming
performance (Dobrowolski et al., 2015; Griffith et al., 1983; Sharpe et al.,2023), there
is a distinct lack of research specifically investigating the link between sensitivity, DPI,
and Fitts’s Law within the performance in First Person Shooter video games. Fitts’s
Law, a fundamental principle in human-computer interaction, provides insights into
the relationship between movement accuracy and target size (Fitts, 1954). Applying
Fitt's Law to Overwatch 2 allows for a focused examination of how different
sensitivity and DPI settings influence player performance in game performance
concerning role (tank, damage, support) and damage type (hitscan, projectile, melee,
beam). This study is the first to explore how mouse sensitivity (measured in dots per
inch, or DPI) affects Overwatch 2 players' performance, focusing specifically on the

different roles within the game, such as damage, tank, and support.

This research aims to fill this gap by studying how changes in DPI settings can
influence players' performance in different roles. Concerning the prior studies, this
study provides new insights that could help players improve their game and offers

valuable information for game developers.
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1.1. Purpose of the Study

Although there has been significant research into various aspects of gaming, the
combined effects of sensitivity, dots per inch, and Fitts's Law on First-Person Shooter
game performance, particularly in Overwatch 2, have not been thoroughly explored.
This lack of comprehensive understanding highlights a critical gap in current esports
gaming research. Consequently, this study is designed to bridge this gap by examining
how sensitivity and DPI settings influence Overwatch 2 players' performance, with a
particular focus on the specific roles they play. This investigation aims to deepen our
understanding of these technical settings' impact on gameplay and player

effectiveness.

1.2. Research Questions

What is the nature of the relationship between DPI and sensitivity settings among

Overwatch 2 players?

How does the relationship between DPI and sensitivity vary across different player

roles in Overwatch 2?

Does the preference for DPI and sensitivity settings in Overwatch 2 significantly differ

based on players' roles and damage types, as Fitts's Law indicates?

Is there a significant difference in sensitivity settings among Overwatch 2 players

based on their roles and damage types?

1.3. Significance of the Study

While existing literature covers general aspects of gaming performance (Dobrowolski

et al., 2015; Griffith et al., 1983; Sharpe et al., 2023), there is a notable gap in specific
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studies examining the relationship between sensitivity, DPI, and Fitts's Law in First
Person Shooter (FPS) video games. Fitts's Law, a fundamental human-computer
interaction (HCI) concept, explains the connection between movement accuracy and
target size (Fitts, 1954). Applying Fitts's Law to FPS games like Overwatch 2 can
provide an in-depth analysis of how varying sensitivity and DPI settings impact player

performance.

This study's significance extends beyond the gaming community to influence the
broader field of HCI. By investigating the complexities of sensitivity, DPI, and Fitts's
Law in the context of FPS gaming, the research provides valuable insights applicable
to broader HCl principles. The findings have potential practical applications, reporting
conclusions about input device configuration and usage in various interactive

systems by gamers and developers.

1.4. Definition of the Terms

Sensitivity: Mouse sensitivity is a measurable parameter that defines the ratio of
cursor movement on the screen to the corresponding physical movement of a
computer mouse. High sensitivity results in more significant cursor movements for
smaller physical mouse movements, increasing speed but reducing precision. Low
sensitivity allows smaller cursor movements for the same mouse displacement,

increasing precision but decreasing speed.

Dots Per Inch: DPI (Dots Per Inch) measures the sensitivity of a mouse, with higher
DPI allowing for faster on-screen cursor movement in response to mouse movement.
Lower DPI settings offer more precise control, crucial for tasks requiring accuracy in

gaming and other applications.

Player Roles in Overwatch 2: Tanks lead the charge on the frontline, absorbing

damage meant for their teammates with their high health pools and defensive



abilities. They play a crucial role in controlling the flow of the battle, making space

for their teammates to operate more freely and effectively.

Support heroes are the backbone of their team's sustainability, focusing on healing
teammates and providing various buffs to enhance their teammates' effectiveness.
Beyond just healing, they often have abilities that can protect, revive, or boost the
combat abilities of their team, making strategic positioning and deployment of skills

critical for team success.

Damage players, specializing in dealing high damage, utilize various abilities and
weapons to eliminate opponents, often steering the game's pace. Their role requires
not only precision and tactical knowledge but also an understanding of when to

engage or retreat, making them crucial for securing objectives and achieving victory.

Damage Types in Overwatch 2: Hitscan damages instantly hit the target upon trigger

pull without travel time.

Projectile damages involve bullets or objects that have travel time and arc.

Beam damages are continuous streams of damage that connect instantly to the

target within range.

Melee damages are close-range physical strikes, dealing damage upon direct contact.



CHAPTER 2

LITERATURE REVIEW

2.1. Fitts's Law and its Application

Fitts's Law, pioneered by Paul Fitts in 1954, refers to a fundamental predictive model
in human-computer interaction (HCl) research. The Law defines the relationship
between the movement time (MT) to a target and factors like the target's distance
(D) and size/width (W), integrated into the following formula MT = a + b log2(D/W +
1) (Fitts, 1954). This model is fundamental in enhancing the design and efficiency of

user interfaces across human-computer interaction.

In the historical evolution of Fitts's Law, Soukoreff and MacKenzie (2004) illustrate its
extensive application in HCI. Formulated initially to understand motor skills, the law
has been progressively refined, adapting to the nuances of human-computer
interaction. This evolution reflects a growing focus on pointing devices, highlighting
Fitts's Law as a crucial formulation in evaluating user performance in rapid aimed
movements. The adaptability of the law across different settings, as indicated in their

broad review, as in this research for Overwatch 2's gaming mechanics.

Considering the applications, Soukoreff and MacKenzie (1995) implemented Fitts's
Law to predict stylus typing time on soft keyboards. This case has proceeded to
various HCI tasks, including pointing, dragging, and scrolling, further explored by
Balakrishnan et al. (2004) and Soukoreff and MacKenzie (2008). It is essential to
optimize interface elements for user performance by applying the principles of Fitts's

Law.



Furthermore, concerning the importance of consistency in human-computer
interaction studies, Soukoreff and MacKenzie (2004) called for standardization in
Fitts's Law research, addressing the inconsistencies and contradictions in existing
literature. The authors argued that a standardized approach would enhance the
existing literature, making it more constructive and reliable, especially for comparing

devices and their applications in HCI.

One of the core elements of Fitts's Law is the Index of Difficulty (ID), formulated as
follows: ID = log2(2D/W) where D represents the distance to the target, and W
represents the width of the target as in the Movement Time (MT) formula (Soukoreff
& MacKenzie, 2004; Fitts, 1954). This measure quantifies the complexity of a
movement task, which is crucial for predicting movement time in rapidly aimed
activities (Meyer et al., 1988). Specifically, understanding and applying the Index of

Difficulty is crucial in conducting regular investigations of various HCI tasks.

Moreover, when evaluating pointing devices such as computer mice, integrating
Fitts's Law is necessary. The standard Fitts paradigm, which involves tasks with
variations and target widths, has been optimized by implementing a circular target
arrangement recommended by the International Organization for Standardization
(1SO, 2002; Soukoreff & MacKenzie, 2004). This approach diminishes the limitations
of the traditional Fitts’s Law and leads to more precise assessments. Furthermore,
adopting the 1S09241-9 standard has shown promising results, with nine studies
already published using this standard (Soukoreff & MacKenzie, 2004). These studies
demonstrate a notable discrepancy from older research, indicating improved
consistency between studies, even when conducted by different research groups.
This highlights the positive outcomes of early adopters of the standard and
underlines the potential for enhanced quality of Fitts's Law research through

consistent approaches compatible with this standard.



Consequently, Fitts's Law remains a fundamental principle in HCI, promoting a
substantial framework for understanding and predicting human movement in
interactive tasks. Widespread applications and adaptation in various HCI studies

establish the ongoing importance of the paradigms.

2.1.1. Application in Human-Computer Interaction and Gaming

The application of Fitts's Law through gaming is directed at understanding how users
interact with graphical interfaces and the digital world. In gaming, Fitts’s Law has
been employed to evaluate the efficiency of input devices, including mice and
controllers (Ramcharitar & Teather, 2017). Furthermore, Looser and Cockburn (2005)
stated that Fitts's Law accurately models pan-based target acquisition in 3D game
environments. Their findings suggest that 3D gaming environments, which require
players to navigate and interact in a 3D space that simulates real-life movements, can
effectively be analyzed using Fitts’s Law. This insight opens possibilities for using
these environments as substitutes for more traditional pointing devices in HCI
studies. Furthermore, Pedersen et al. (2020) conducted comparative studies
between devices like the mouse and joystick in the context of first-person shooters.
Their results highlighted that the mouse allowed for quicker target acquisition than
the joystick, taking only 68.8% of the time required by the joystick to hit targets. This
supports Fitts's Law’s prediction that shorter movement distances and larger targets,
typically easier with a mouse, result in faster completion times. These conclusions
suggest that 3D game environments may be usable as substitutes for traditional
pointing in Fitts's Law analyses, as Donovan et al. (2022) achieved. In addition, studies
have consistently demonstrated the applicability of Fitts's Law in predicting
movement times in various gaming scenarios (Pedersen et al., 2020; Ramcharitar &
Teather, 2017; Zaranek et al., 2014) along with a wide range of tasks, including

pointing, dragging, and scrolling (Gillan et al., 1990; Soukoreff & MacKenzie, 2008).

In summary, while Fitts's Law has been extensively studied in the context of human-

computer interaction, its application in online gaming is still an active research area.
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2.2. Mouse Tasks, Sensitivity and DPI

Sensitivity in mouse tasks refers to the relationship between the physical motion of
a mouse and the corresponding virtual motion in a computer environment. This
relationship is crucial in various settings, including translational (pointer-based tasks)
and rotational (first-person targeting) movements. Sensitivity and DPI (dots per inch)
significantly impact cursor speed in response to physical mouse movement, thereby
playing a crucial role in the gaming experience (Boudaoud et al., 2022; Kim et al.,

2023; Sharpe et al., 2023; Trankle & Deutschmann, 1991).

The evolution of gaming mouse technology, with increasing sensitivity and DPI
capabilities, indicates a demand for enhanced precision in competitive gaming. The
integration between sensitivity, DPI, and performance is complex, involving aspects
of Fitts's Law, which describes the speed-accuracy trade-off in cursor movement
tasks. Chen et al. (2015) emphasized the importance of understanding the underlying
mechanisms of Fitts's Law about mouse movements. They demonstrated how the
probabilistic structure of sub-movements can predict movement time in mouse
tasks. To investigate the distribution of movement time (MT) and sub-movement
time as a function of Fitts' index of difficulty (ID), researchers recorded and analyzed
the trajectory of computer mouse movements to identify the distribution of sub-
movements and the movement times (MTs). The study referred that by
understanding the unpredictable nature of sub-movements, the time prediction for
completion of tasks using a computer mouse is achievable, along with providing
valuable insights into the structure of hand/mouse movements and its implications
for optimizing computer input devices and minimizing movement time in cursor

tasks.

Moreover, a study by Donovan et al. (2022) also emphasized the kinematics of
players’ mouse movements. Players often initiate movements towards a target,

varying their movement speed and then firing a shot after slowing down or stopping.

9



These movements were characterized by fitting a sigmoid to the time series of mouse
positions, with parameters indicating a movement's kinematics, such as reaction
time, movement speed, and movement accuracy. This analysis provides a detailed
understanding of players' strategies based on the game's requirements, highlighting
the complex relationship between physical input and cognitive strategies to handle

gaming mice with success in professional gaming.

Furthermore, Donovan et al. (2022) highlighted that individual differences in motor
acuity and movement kinematics are significantly correlated. Players with higher
motor acuity - a balance between speed and accuracy - tend to initiate movements
more quickly and fire shots earlier in their trajectory. This correlation demonstrates
that motor acuity significantly predicts individual differences in kinematics,

underlining the importance of physical and cognitive aspects in gaming performance.

In conclusion, the integration of Donovan et al. (2022) study with previous literature
improves our understanding of the critical factors influencing professional gaming
performance, specifically between physical inputs (mouse movements, sensitivity,
DPI) and cognitive strategies (speed-accuracy trade-offs, task-dependent behaviors),
contributing significantly to optimizing in-game performance related to mouse usage.
This broad understanding is crucial not only for improving the field of human-
computer interaction and motor control but also for promoting valuable insights for

developing training and assessment tools in professional Esport.

2.3. FPS Games and Overwatch 2

2.3.1. Previous Studies on Input Device Performance in FPS Games

The arena of competitive gaming, specifically FPS games, demands the highest level
of precision and skill from players. One critical aspect often analyzed is the choice of
input devices, such as computer mice, game controllers, and other specialized tools.

Several studies have investigated this domain to understand how different input
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devices impact gaming performance (Pedersen et al., 2020; Ramcharitar & Teather,

2017; and Zaranek et al., 2014).

Conroy et al. (2021) found that the weight of a computer mouse significantly affects
the effectiveness of precision in video gaming tasks. The research revealed that
participants performed faster and more accurately with lighter mice (weights of 50g,
60g, and 90g) than a heavier 100g mouse. This preference for lighter mice was
especially noticeable at lower control-display gain settings, where the participants
performed higher accuracy and precision. Thus, the study highlights the critical role
of mouse weight and sensitivity settings in gaming performance, particularly for tasks
that require accurate targeting. The results emphasize the importance of various

controller attributes, including sensitivity, DPI, and mouse weight.

Figure 1. Mouse Model Distribution Among the Sample of Professional Overwatch 2
Players
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Moreover, Pedersen et al. (2020) conducted a study comparing the performance of
mice and joysticks in FPS games. The participants performed a target acquisition task

indicating that using a mouse was faster in targeting, although no significant
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difference was found in success rates. This finding suggests that while mouse usage
may be superior in speed movements, using a joystick can still be competitive in

successful hits.

Regarding the comparison of Pedersen et al. (2020), Ramcharitar and Teather (2017)
investsgated multiple modern gaming input devices, including the mouse, game
controller, PS Move, and Kinect. The participants performed a 3D FPS game task,
targeting performance based on the ISO 9241-9 procedure for evaluating the devices,
as Soukoreff and MacKenzie (2004) stated to standardize the evaluation of Fitts' Law.
The study found that the mouse performed best in FPS gaming, followed closely by
traditional game controllers. On the other hand, 3D input devices, such as the Move
and Kinect, showed significantly lower results. This research indicates that the mouse

is still the dominant input device for FPS gaming, parallel to Pedersen et al. (2020).

In contrast to traditional professional sports, Esport lacks standardized metrics for
assessing a player's skill and ability. Donovan et al. (2022) addressed this gap by
assessing professional-level players in Aim Lab, a first-person shooter training and
assessment game. The study's design with tasks varied primarily in target size and
provided insights into how task demands influence player behavior. Larger targets
encouraged faster performance but reduced precision, whereas smaller targets
required greater precision, demanding slower movements. The study highlights the
strategic adaptability of players to task demands, reflecting the complexity of balance

in gaming performance.

Lastly, Zaranek et al. (2014) also compared various gaming input devices, including
mice, game controllers, and 3D input devices, in a 3D FPS task. The findings supported
the superiority of mouse devices in FPS gaming, referring to the advantage of the
greater movement range and the ability to generate more precise aiming. The study
also highlighted the applicability of Fitts' Law, a fundamental principle in input device

evaluation, to FPS gaming.
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In conclusion, these studies provide an in-depth understanding of the effect of input
devices on FPS gaming performance and offer empirical insights for understanding

the importance of Fitts' Law for evaluating player performance in Esport.

2.3.2. Other Factors Influencing Aiming Skills in Professional ESport

Fanfarelli (2018) highlights the importance of accuracy in targeting professional
Overwatch 2 players. The study explored the impact of precise aiming and character
flexibility on individual skills and gameplay strategies. The findings offer a deeper
understanding of the specialized abilities required in professional Esport, especially
within the high-speed and competitive environment of ESport. Precision aiming is a
crucial mechanical ability in first-person shooter games, and professional Overwatch
2 players note its importance for high-level play. According to a professional player
(Fanfarelli, 2018), the outcome of a game can be determined by whether missing a
shot or hit. Precise aiming allows players to efficiently target and defeat enemies and
deal extra damage by hitting an enemy's small head hitbox. Another professional
player (Fanfarelli, 2018) highlights how precise aim enables players to use a broader
range of heroes, stating that the only difference between using different projectile
heroes is the type of weapon they have. This ability to use multiple heroes increases
a player's chances of success by allowing them to counter enemy hero choices

effectively (Fanfarelli, 2018).

On the other hand, Wu and Spence (2013) investigated the effect of playing first-
person shooter (FPS) and driving video games on visual search performance. The
study of how these games influence the efficiency of visual searches, both in
traditional and dual search tasks. Wu and Spence (2013) suggested that action video
game players performed enhanced performance in visual search tasks, suggesting
improved top-down attentional control and processing speed. Understanding the
cognitive benefits associated with playing action video games, particularly in the

context of visual search efficiency, is critical for success in Esport.
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Moreover. Green and Bavelier (2003) conducted a study investigating the impact of
action video game training on visual selective attention. To assess potential
differences in attentional capacity, the researchers compared video game players
(VGPs) who regularly played action video games with non-video game players
(NVGPs). To measure attentional capacity and task-switching abilities, the study
investigated various experimental paradigms, including the flanker compatibility
effect, useful field of view, and attentional blink tasks. Additionally, the researchers
implemented action video game training for NVGPs to examine the effects of such
training on visual attention. The findings indicated that VGPs demonstrated
enhanced attentional resources, improved task-switching abilities, and reduced
attentional blink compared to NVGPs. Moreover, the study revealed that action video
game training improved helpful field of view and faster recovery from attentional
blink in NVGPs. The results suggested that action video game training could
potentially enhance attentional bottlenecks, speeded perceptual processes, and

central executive task management.

Furthermore, Kraemer et al. (2021) investigate the physiological reactions of players
during Overwatch 2 gameplay. The research revealed that stress indicators, such as
heart rate and testosterone levels, differ among players of various skill levels. This
study promotes a practical viewpoint by correlating physiological aspects with
gaming success, indicating that controlling stress and bodily responses is crucial for

precision and accuracy in aiming performance.

Moreover, Sharpe et al. (2022) contributed to the literature by investigating various
performance indicators in Esport. Their literature review identifies game metrics,
skill, and cognitive aspects as critical elements in determining individual performance
in Esport. The study offers a more holistic view of performance regarding cognitive

skills and strategic thinking to aim for proficiency and gameplay performance.

In addition to the cognitive aspects of Esport performance, Dahl et al. (2021)

investigate the 'Quiet Eye' phenomenon in FPS Esport. The findings show a positive
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correlation between longer 'Quiet Eye' durations and improved performance,
suggesting that visual attention strategies and cognitive processing play a significant
role in gaming success. The understanding of cognitive processes in Esport, mainly

aiming and decision-making concerning gaming performance.

Dobrowolski et al. (2015) examine cognitive enhancements across different video
game genres. The study reveals that FPS games significantly enhance task-switching
abilities, while RTS games improve object-tracking skills. These genre-specific
cognitive enhancements offer insights into how different gaming experiences shape
and refine various cognitive abilities, including those crucial for precise aiming and

strategic gameplay in Esport.
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CHAPTER 3

METHODOLOGY

3.1. Participants

Participants in this study are identified as professional Overwatch 2 players and pro-
streamers, each having participated in at least one official league tournament during
their careers. The individuals were categorized based on their primary role within the
game: Tank, Support, and Damage. Tanks are pivotal for defense and absorbing
damage with the higher health pool, supports provide healing and utility, while
Damage players focus on offensive strategies to eliminate opponents. Additionally,
the study acknowledges the presence of Flex players, versatile individuals proficient

in playing more than one role, adapting to team needs as the situation demands.

To ensure the data's relevance and reliability, participants were required to meet a
minimum level of experience in Overwatch 2. This included achieving at least the
"Master" rank in Overwatch 2's competitive play mode, a threshold indicating a
significant skill level, game mechanics comprehension, strategic play, and role-
specific responsibilities. Additionally, participants were required to have a minimum
of 500 hours of gameplay, ensuring they possessed a substantial in-game experience.
This extensive gameplay is crucial for ensuring that participants have encountered a
diverse game scenario, facilitating the refinement of their skills and adjusting their
settings preferences. Furthermore, the inclusion criteria ensured that participants
competed in at least one officially recognized Overwatch 2 tournament, highlighting
their active and professional engagement with the game and the broader esports

community.
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The study sample consisted of 545 participants for the variables DPI and Sensitivity,
including 258 participants for Zoom Sensitivity and 487 participants regarding their
age, which ranged from 16 to 37 years, with a mean age of 24.14 years (SD = 3.56).
These criteria and demographic details were carefully chosen to select a group of
participants who demonstrate a significant and comprehensive engagement with

Overwatch 2.

3.2. Application of Fitts’s Law

This study applied Fitts's Law to explore how sensitivity and DPI settings influence
Overwatch 2 players’ performance, specifically focusing on aiming speed and
accuracy. Fitts's Law, which predicts the time to rapidly move to a target area as a
function of the ratio between the distance to the target and the target's size,
provided a theoretical framework for assessing the impact of these hardware settings
on gameplay efficiency. By correlating players' reported sensitivity and DPI settings
with their in-game performance metrics—such as accuracy and time to target—the
study sought to quantify the relationship between player settings and their

effectiveness in executing critical in-game actions.

To accommodate the unique demands of Overwatch 2, the analysis differentiated
between player roles (Tank, Support, Damage) to evaluate how Fitts's Law applies
across diverse gameplay strategies. This approach allowed for a nuanced
examination of the settings that optimize performance for each role, contributing to
a more comprehensive understanding of the interplay between human-computer

interaction principles and competitive gaming success.

3.3. Data Collection

Data collection and extraction for this study were conducted using a Python script

(Version 3.11.5), which utilized an Application Programming Interface (APl) and HTML
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extraction methods. This approach allowed for retrieving relevant data from openly
accessible databases, ProSettings, Liquipedia, and the Overwatch 2 League Stats Lab,
all accessed on September 23, 2023. These sources were chosen due to their detailed
coverage of Overwatch 2 player statistics, such as sensitivity, DPI settings, and
performance metrics, which are freely available for public verification.

Ensuring the accuracy and integrity of the collected data involved a detailed
verification process. This process included randomly selecting a set of extracted
variables and manually checking these against the information presented on the
original platforms. This step was critical to confirm the data's reliability before
analysis. The use of open-access sources and verification underscores the study's

dedication to transparency and the reproducibility of its findings.

3.4. Statistical Analysis

The dataset was transferred into SPSS 29 (IBM Corp., 2023) software for statistical
analysis. Before conducting statistical analyses, the normality of the data was

assessed for each variable.

According to Levene's Test results, the homogeneity of variance assumption is not
violated for the "Sensitivity" variable (F (3, 524) = 1.21, p > 0.05), indicating that the
error variances across groups did not differ significantly. However, for the "DPI"
variable, Levene's test revealed statistically significant differences in error variances
across groups (F (3, 524) = 1.99, p < 0.05), suggesting a violation of the homogeneity
of variance assumption. Despite this violation, it is worth noting that Ghasemi and
Zahediasl (2012) suggest that normality violations do not lead to biased estimations
with sample sizes greater than 30 to 40. Therefore, the non-normality of these
variables was considered acceptable for analysis. In this manner, the non-normality

of the DPI was ignored.
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Additionally, correlational analyses explored the relationships between sensitivity,
DPI, and each player’s role. Pearson correlation coefficients were reported to indicate

the strength and direction of these relationships.

Lastly, two sets of One-way Analysis of Variance (ANOVA) were utilized to evaluate
the effects of role and damage type preference on sensitivity and DPI. Eta squared
was computed within the ANOVA to assess the effect size. Effect sizes were
categorized as n2 = 0.01 (small), n2= 0.06 (medium), and n2 = 0.14 or higher
(significant) (Cohen, 1988).
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CHAPTER 4

RESULTS

4.1. Descriptive Statistics

As seen from Table 1, the mean value of DPI was 1003.25 (SD = 479.73), with a range
from 400 to 4500. The mean sensitivity was 5.57 (SD = 3.30), with values ranging from
1.00 to 38.00. The mean zoom sensitivity was also 37.91 (SD = 5.18), ranging from
24.00 to 60.00. Regarding the age of players, the mean was 24.14 years (SD = 3.56),
with ages spanning from 16 to 37 years. Table 2 displays the age distribution among
the players as follows: 13.6% were aged 16-20 (n = 74), 47.3% were aged 21-25 (n =
258), 24.6% were aged 26-30 (n = 134), 3.5% were aged 31-35 (n =19), and 0.4% were
aged 36-40 (n=2). There were also 10.6% of participants whose age was not specified

(n =58).

Table 1. Descriptive Statistics of Overwatch 2 Pro Players

N Minimum  Maximum Mean Std. Deviation
DPI 545 400 4500 1003.25 479.729
Sensitivity 545 1.00 38.00 5.5656 3.30137
Zoom 258 24.00 60.00 37.9119 5.11718
Age 487 16 37 24.14 3.558

In-depth, Table 3 indicates that 44% of the players were active (N=240), whereas
44.8% (N=244) of the participants were retired from the professional Overwatch 2

scene, which was the majority percentage of the participants. Moreover, 8.8% of the
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players declared as inactive (N=48). Finally, the rest of the participants were either

banned, suspended, passed away, or had an unspecified status.

Table 2. Distribution of Age Among the Overwatch 2 Players

Age N %
16-20 74 13.6%
21-25 258 47.3%
26-30 134 24.6%
31-35 19 3.5%
36-40 2 0.4%
Not Specified 58 10.6%

Table 3. Distribution of Player Status Among the Overwatch 2 Players

Player Status N %
Active 240 44.0%
Banned 3 0.6%
Inactive 48 8.8%

Not Specified 6 1.1%

Passed Away 2 0.4%
Retired 244 44.8%

Suspended 2 0.4%

In addition, Table 4 and Table 5 indicate the players' role preferences and damage

type. Projectile-type players were %41.1 of the players.

Table 4. Distribution of Role Played Among the Overwatch 2 Players

N %
DPS 231 42.4%
Flex 24 4.4%
Not Specified 9 1.7%
Support 150 27.5%
Tank 131 24.0%
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Figure 2. Distribution of the Player Group Based on Their Role Preference
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Moreover, the player status, Table 4 displays the role choice of the players, with DPS

being the most common (n = 231, 42.4%), followed by Support players (n = 150,

27.5%), and Tank players (n = 131, 24.0%). Additionally, a few players were grouped

22



in the Flex role (n = 24, 4.4%), and a small number of roles were not specified (n =9,

1.7%).

Table 5. Distribution of Damage Type Among the Overwatch 2 Players

N %
Beam 29 5.3%
Hitscan 190 34.9%
Melee 67 12.3%
Not Specified 35 6.4%
Projectile 224 41.1%

Figure 4. Distribution of Overwatch 2 Players Labeled by Their In-Game Damage
Types
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Furthermore, Table 5 focuses on the type of damage preferred by the players, with
Projectile being the choice for 41.1% of the players (n = 224). Hitscan was also popular
(n = 190, 34.9%). Melee damage type (n=67, 12.3%) and other damage types like

Melee, Unspecified, Beam, and Mixed were less common.
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4.2. Correlation Analysis

4.2.1. General Correlations of DPI and Sensitivity

A Pearson correlation coefficient was computed to investigate the relationship
between DPI and sensitivity among the players. The analysis revealed a significant
negative correlation, r (543) =-.309, p < .005, indicating that higher DPI is associated
with lower sensitivity settings. This suggests that as players increase their DPI, they
tend to use lower sensitivity settings for their controls. Descriptive statistics indicate
that the mean DPI was 1003.25 (SD = 479.73), and the mean sensitivity was 5.57 (SD

= 3.30) for the sample of 545 players.

4.2.2. Role-Specific Correlations of DPI and Sensitivity

Descriptive statistics and correlations were analyzed to understand the relationship
between DPI and sensitivity across different player roles in the game. For DPS players,
the mean DPIl was 1013.46 (SD = 464.97, n = 231), and the mean sensitivity was 5.45
(SD =3.54, n=231), with a significant negative correlation between DPI and sensitivity
(r=-.407, p < .005). Flex players exhibited a mean DPI of 975.00 (SD = 388.14, n = 24)
and a mean sensitivity of 6.36 (SD = 5.05, n = 24), although the correlation was not
significant (r = -.281, p > .005). Players with unspecified roles had a mean DPI of
1011.11 (SD = 453.99, n = 9) and a mean sensitivity of 4.14 (SD = 2.02, n = 9), showing
a strong negative correlation (r =-.781, p > .005). Support players had a mean DPI of
983.67 (SD = 459.30, n = 150) and sensitivity of 4.93 (SD = 2.19, n = 150), with a
significant negative correlation (r = -.418, p < .001). Lastly, Tank players showed a
mean DPI of 1012.29 (SD = 546.41, n = 131) and sensitivity of 6.45 (SD = 3.40, n =
131), but the correlation between DPI and sensitivity was not significant (r=-.134, p

>.005).
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4.2.3. Analysis of Sensitivity, DPI, and Performance Outcomes

Two pieces of one-way ANOVA were conducted to investigate the effects of role and
damage type on game-setting preferences among Overwatch 2 players. The following
results were obtained for DPI and sensitivity. For DPI, neither role (F (4, 524) =.32, p
> 0.05, h?=.002) nor damage type (F (5, 52) = .231, p > .005, h? = .002) significantly
affected the DPI preference. Similarly, the interaction between role preference and

damage type on DPI was not significant (F (11, 524) = 1.030, p > .005, h?>= .021).

On the other hand, the sensitivity setting analysis revealed an absence of a significant
effect of role (F (4, 524) = 2.040, p > .005, h’= .015). Moreover, no significant effect
was found for damage type (F (5, 524) = .741, p > .005, h’ = .007), nor for the
interaction between role and damage type (F(11, 524) = .751, p > .005, h’= .016).
Furthermore, The Scheffé post hoc test displayed a significant difference between
the Support (M =4.93, SD = 2.19) and Tank (M = 6.45, SD = 3.40) roles in sensitivity (
p < .005), suggesting that Tank players prefer higher sensitivity settings. However, no

other role comparisons were significant.
In summary, these findings suggest that while roles may have some influence on

sensitivity settings, they do not affect DPI settings for players, and damage type is not

a determining factor for either of these settings.
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CHAPTER 5

DISCUSSION

5.1. Comparison with Previous Studies

The study investigated Overwatch 2 players' preferences for DPI and sensitivity
settings within the framework of Fitts's Law, a foundational concept in human-
computer interaction. The findings revealed a significant negative correlation
between DPI and sensitivity settings, indicating that players adjust these parameters
to optimize aiming precision and speed, which is in line with Fitts's Law principles

(Fitts, 1954).

Role-specific correlations highlighted that DPS and Support players prefer lower
sensitivity settings, emphasizing the importance of aiming accuracy in their roles. In
contrast, Tank players displayed weaker correlations concerning other aspects of
gameplay, such as having both defensive and offensive tasks inside the game. More
in detail, Tank players exhibited a higher sensitivity preference (M=6.45, SD=3.40)
than support players (M=4.93, SD=2.19). This finding aligns with the demands of the
tank role, which often require rapid assessment of multiple stimuli (Green & Bavelier,
2003). The higher sensitivity preference among Tank players reflects their need for
rapid instant reactions and precise targeting in game engagements. In addition,
Donohue et al. (2010) demonstrated that video game players exhibit more accurate
multisensory processing, which fits the demands of playing the tank role in
Overwatch 2 2. The ability to process information from various sensory inputs with

precision is a crucial feature for Tank players who must maintain situational
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awareness in the chaotic and fast-paced competitive FPS gaming, which is linked to

higher sensitivity preferences concerning gaming performance.

On the other hand, previous studies on sensitivity, DPI, and performance in FPS
games offer valuable insights into the ideal sensitivity ranges for competitive players
(Boudaoud, 2019; Soukoreff & MacKenzie, 2004; MacKenzie, 1992). Soukoreff and
MacKenzie (2004) demonstrated the presence of a speed-accuracy trade-off,
highlighting a statistically significant range of values influencing task completion time
and efficiency. This trade-off highlights the critical balance between the players, who
must perform with rapid aiming and precise accuracy. Similarly, MacKenzie's (1992)
research on the relationship between target width, distance, and mouse sensitivity

in FPS games aligns with the findings of our study.

Furthermore, the significant negative correlation between sensitivity and DPI settings
among the players indicates the importance of optimal balance between speed and
accuracy. The absent effects of role and damage type on sensitivity and DPI provide
that players are prone to maintain their optimal sensitivity and DPI range even if the
presence of variation between role and damage types forces them to build different
strategies and styles in Overwatch 2. Therefore, it can be concluded that optimizing
sensitivity settings is a critical factor in FPS gameplay, as it directly impacts a player's
ability to track and eliminate targets efficiently. In summary, previous studies refer
to the relationship between target characteristics and sensitivity, which provide a
crucial basis for understanding how players adapt their settings to varying in-game

scenarios in Overwatch 2.

In conclusion, these references provide a comprehensive understanding of the
relationship between sensitivity, DPI, and performance outcomes in FPS games,
offering insights into optimal sensitivity ranges, speed-precision trade-offs, and the
impact of spatial task difficulty on mouse sensitivity (Boudaoud et al., 2019; Soukoreff

& MacKenzie, 2004; MacKenzie, 1992). The complex dynamics between player roles,

27



sensory processing, and cognitive strategies highlight the nature of competitive

gaming and the depth of analysis required to understand those dynamics.

5.2. Limitations of the Study

While the research from various articles suggests that playing action video games can
enhance cognitive and motor skills, it is essential to recognize that these effects may
not be uniform across all player ranks. The data gathered from these studies indicates
that professional esports gamers often exhibit improved visuospatial attention (Li et
al., 2016), top-down guidance in visual search (Wu & Spence, 2013), and enhanced
perceptual-motor abilities (Balakrishnan, 2004; MacKenzie & Buxton, 1992) when
compared to amateurs. However, the results may vary among lower-ranked players,
potentially leading to increased errors in Fitts's Law tasks (Balakrishnan, 2004) and
diminished performance (Dahl et al.,, 2021) compared to their professional
counterparts. This variance can be attributed to various factors, including differences
in experience, training, and overall skill levels within the gaming community.
Therefore, while action video games can offer substantial benefits to players, it is
crucial to consider that these advantages may be more pronounced among

professionals and may not translate equally to all levels of gaming expertise.

Furthermore, the findings are linked to additional constraints. The gameplay of
Overwatch is complex and dynamic, undergoing frequent modifications through
balance patches, the introduction of new characters, and new maps concerning the
requirements of new strategies and adaptations of each player. These changes can
significantly affect hero abilities and dynamics, such as alterations to damage output
or ammo spread, and even substantial hero mechanic changes termed reworks.
Consequently, these evolving aspects may impact the generalizability of the study's

results over time.

Another limitation is the infeasibility of utilizing open-access performance metrics

within the context of Overwatch 2. For instance, the game provides infinite ammo
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features; players are not constrained by ammo economy, allowing unlimited use of
abilities and shots. This mechanic can decay performance metrics, potentially
deteriorating measures like shots fired and inaccurately representing metrics such as

accuracy and damage.

Additionally, future studies should account for the diversity of player engagement
levels, the psychological impacts of competitive gaming, differences in gaming
setups, and the variable playing environments. Valisalo and Ruotsalainen (2019)
emphasize the importance of hero dynamics in player engagement, with a significant
majority of players selecting their preferred gameplay-based heroes based on
abilities and game mechanics (94.80%), playability (91.90%) and role in the game
(73.30%). These preferences emphasize how hero dynamics are critical in shaping
performance outcomes. Consequently, modifications to these gameplay elements
could significantly affect the relevance and applicability of the findings over time. This
susceptibility to change, together with the concurrent dynamic nature of esports,
underscores the challenges in maintaining consistency and ensuring the longitudinal

applicability of research findings in this rapidly evolving field.

5.3. Suggestions for Future Research

The obtained results indicate that sensitivity settings may demonstrate variations
depending on a player's skill set, including factors such as damage type, role

preference, or even hero preference.

Therefore, there is a convincing need to conduct a series of studies investigating the
complex relationship between sensitivity, DPI settings, and player performance in
controlled laboratory settings with standardized methods. For instance, sensitivity
settings may vary from one game to another, highlighting the importance of studying
between-game variations to optimize players' performance and enhance adaptation
between different roles, damage types, or games, as the adaptability observed in

racket sports (Akpinar et al., 2012). Furthermore, future studies should explore the
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underlying reasons behind why certain players prefer heroes with characteristics like
Beam damage type or Projectile damage type over Hitscan, which may provide
valuable insights into player preferences and aim performance within the gaming

context.

5.4. Conclusion

In summary, this study investigated the sensitivity and DPI settings within the
competitive gaming context, specifically focusing on Overwatch 2. The analysis
revealed role-specific correlations, with specific roles displaying significant negative
correlations between sensitivity and DPl preferences, which refers to the
optimization of mouse usage under the influence of speed-accuracy trade-off in
Fitts’s Law. However, it is essential to note that while sensitivity preferences were
associated with player performance, DPI settings exhibited consistency across
various player roles. Additionally, damage type did not significantly impact these
settings. These findings contribute valuable insights into the intricate relationship
between sensitivity, DPI, and player roles in esports. Future research endeavors
should further explore this complex dynamic, considering the potential implications

of sensitivity preferences on gameplay performance.
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APPENDICES

A. TURKISH SUMMARY / TURKGCE OZET

BOLUM 1

GIRIS

Oyun enddstrisi, performansin nasil optimize edilebilecegine dair artan bir
odaklanma ile 6nemli bir degisim yasamaktadir. Bu egilim, 6zellikle Birinci Sahis
Nisanci (FPS) E-spor sahnesinde, kiiresel bir fenomen haline gelen rekabetci
oyunlarda en belirgin sekilde gorilmektedir. FPS E-sporunun giderek artan
popdularitesi, yiksek in¢ basina nokta (DPI), optik fareler ve 6zel kontrol cihazlari da
dahil olmak Uzere gelismis oyun ekipmanlarina olan talebin artmasina yol agmistir
(Seo & Jung, 2016). FPS E-spor dinyasi, 6zel bir rekreasyonel etkinlikten diinya
¢apinda bir yarismaya doniisme konusunda énemli bir degisim yasamistir. Bu gegisin
bir sonucu olarak, oyun dinyasinin énemli bir sektorlerinden biri haline gelmis,

diinyanin dort bir yanindan oyunculari cezbetmektedir.

FPS E-spor dlinyasinda, fare hassasiyeti, DPI ve Fitts Yasasi'nin bu hizli tempolu dijital
diinyada oyuncu performansini nasil artirabilecegini anlamak son derece 6nemlidir
(Wu & Spence, 2013). Ornegin, DPI bir farenin hassasiyetini dlcer; daha yiiksek DPI
degerleri daha hassas hareketlere neden olur. Bu nedenle, hassasiyeti ve DPI
ayarlarini anlamak ve optimize etmek, dogruluk ile hiz arasindaki dogru dengeyi

yakalamayi hedefleyen oyuncular icin hayati énem tasir. Ornegin, Donovan ve ark.
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(2022), uzman ve acemi oyuncular arasinda énemli farkhilklar ortaya koymustur.
Uzmanlar, hedefe yonelik daha kii¢lik ve daha hassas hareketlerle karakterize edilen
farkli hareket desenleri ile Ustlin dogruluk ve tepki siireleri sergilemistir. Bu bulgular,
FPS oyunlarinda oyun uzmanligl ile oyuncu hareketlerinin kinematigi arasindaki
baglantiya degerli bilgiler katmaktadir. Bu yonlerin bilinmesi, FPS E-spor ve genel
olarak oyun enddstrisinin gelisimini bly(ik olglide etkileyebilir (Sharpe ve ark., 2022;

McNulty ve ark., 2023).

Oyun enduistrisi agisindan, son yillarda 6zellikle gevrimici oyun endustrisi ve 6zellikle
FPS E-spor oyun sektoriinde belirgin bir sekilde goriilen, hobisel bir etkinlikten
uluslararasi bir arena sporuna gecis yasamistir. Bu sektor, cesitli eglence sirketleri
tarafindan gelistirilmis olup, takim tabanli ve stratejik oynanisiyla gesitli bir izleyici
kitlesi kazanmistir. Ayrica, oyuncularin oyunun zorlu zorluklariyla basa ¢ikmak icin
giris cihazi secimi giderek daha 6nemli hale gelmektedir. Bu gelisme, fare hassasiyeti,
DPI ve Fitts Yasasi arasindaki anlasiilmayan etkilesimin kapsamli bir sekilde
incelenmesinin gerekliligini vurgulamaktadir. Bu tur bir analiz, oyuncu performansini
bu dinamik ve rekabetg¢i arenada artirmak igcin temel 6neme sahiptir. Oyun
performansina artan ilgiye ragmen, Esports oyuncularinin performansi (zerinde
hassasiyet ve DPI ayarlarinin ampirik karsilastiriimasina yonelik Gnemli bir arastirma
boslugu bulunmaktadir. Ayrica, mevcut literatir, genel oyun performansinin gesitli
yonlerini incelemis olmasina ragmen (Dobrowolski ve ark., 2015; Griffith ve ark.,
1983; Sharpe ve ark., 2023), hassasiyet, DPI ve Fitts Yasasi'nin birlesik etkisini 6zellikle
Birinci Sahis Nisanci video oyunlarindaki performansla ilgili olarak inceleyen 6zel bir
arastirma eksikligi acikca bulunmaktadir. Fitts Yasasi, insan-bilgisayar etkilesiminde
temel bir prensip olup, hareket dogrulugu ile hedef boyutu arasindaki iliskiyi
aciklamaktadir (Fitts, 1954). Fitts Yasasi'nin Overwatch 2'e uygulanmasi, farkh
hassasiyet ve DPI ayarlarinin oyuncu performansini nasil etkiledigine odaklanmis bir

inceleme saglamayi amaclamaktadir.

1.1. Calismanin Amaci
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Oyunun gesitli yonleri Gzerine genis capta arastirmalar yapilmasina ragmen, 6zellikle
Overwatch 2 gibi FPS oyunlarinda hassasiyet, DPI ve Fitts Yasasi'nin entegre etkisinin
daha sistemli bir sekilde incelenmesi, performans arastirmalari agisindan énem
tasimaktadir. Bu nedenle, bu ¢alisma, Overwatch 2 oyunculari arasindaki hassasiyet
ve DPI ayarlari ile Fitts Yasasi arasindaki iliskileri inceleyerek, 6zellikle saldiri ve rol

turlerine odaklanmayi amaglamistir.

1.2. Arastirma Sorulari

Overwatch 2 oyunculari arasindaki DPI ve fare hassasiyeti ayarlari arasindaki iliskinin

dogasi nedir?

Overwatch 2'taki farkli oyuncu rolleri arasindaki DPI ve fare hassasiyeti iliskisi nasil

degismektedir?

Fitts Yasasi tarafindan belirtilen sekilde, Overwatch 2'taki oyuncularin DPI ve fare
hassasiyeti ayarlarina olan tercihi, oyuncularin rolleri ve saldiri tiirlerine bagl olarak

onemli 6lglde farklilk gésteriyor mu?

Overwatch 2 oyunculari arasinda rolleri ve hasar tirlerine bagli olarak fare hassasiyeti

ayarlarinda 6nemli bir fark var mi?

1.3. Calismanin Onemi

Mevcut literatir, genel oyun performansini ve genel yonlerini kapsarken
(Dobrowolski ve ark., 2015; Griffith ve ark., 1983; Sharpe ve ark., 2023), Birinci Sahis
Nisanci (FPS) video oyunlarinda fare hassasiyeti, DPI ve Fitts Yasasi arasindaki iliskiyi
Ozel olarak inceleyen arastirmalarin eksik oldugu belirgin bir bosluk bulunmaktadir.
Fitts Yasasi, insan-bilgisayar etkilesimi (HCI) alanindaki temel bir kavram olup, hareket
dogrulugu ile hedef boyutu arasindaki iliskiyi aciklamistir (Fitts, 1954). Bu sebeple,

FPS oyunlari gibi Overwatch 2'e Fitts Yasasi'nin uygulanmasi, farkh fare hassasiyeti ve
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DPI ayarlarinin oyuncu performansini nasil etkiledigi konusunda derinlemesine bir

analiz saglayabilir.

Bu galismanin 6nemi, oyun toplulugundan daha genis bir HCI alanina kadar
uzanmaktadir. FPS oyunlari baglaminda fare hassasiyeti, DPl ve Fitts Yasasi'nin
karmasikhgini inceleyerek, arastirma, daha genis HCI prensiplerine uygulanabilir
onemli perspektifler sunmaktadir. Bulgular, hem oyuncular hem de gelistiriciler
tarafindan c¢esitli etkilesimli sistemlerde giris cihazi yapilandirmasi ve kullanimi

hakkinda sonuglar bildirme potansiyeline tasir.

1.4. Terimlerin Tanimi

Fare hassasiyeti: Fare hassasiyeti, bir bilgisayar faresinin fiziksel hareketine karsilik
gelen ekran Uzerindeki imle¢ hareketinin oranini tanimlayan olgllebilir bir
parametredir. Yiksek fare hassasiyeti, daha kiictk fiziksel fare hareketleri icin daha
blyik imle¢ hareketlerine neden olur, hizi artirir ancak fare hassasiyeti azaltirken,
duslik fare hassasiyeti ayni fare ayariicin daha kiicik imleg hareketlerine izin verirken,

hassasiyeti artirir ancak hizi azaltir.

DPI: DPI (ing Basina Nokta), bir farenin hassasiyetini dlcer ve daha yiiksek DPI, fare
hareketine karsilik gelen ekran Uzerindeki imle¢ hareketinin daha hizli olmasina
olanak saglar. Daha diisik DPI ayarlari, oyun ve diger uygulamalarda keskinlik

gerektiren gorevler icin daha hassas kontrol saglar.

Overwatch 2'taki Oyuncu Rolleri: Tank oyunculari, yliksek can degerleri ve bir takim
savunma yetenekleriile takim arkadaslarini koruyarak 6n safta liderlik ederler. Destek
kahramanlari, takim sirdirdlebilirligi ve uyumu icin cesitli desteklerle iyilestirme ve
takim arkadaslarina yardim roldedir. Hasar oyunculari ise, rakipleri yok etmek icin
cesitli yetenekler ve silahlar kullanarak yliksek hasar verme konusunda

uzmanlasmislardir.
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Overwatch 2'taki Saldiri Tirleri: Aninda ates etme ile hedefe yonelen hitscan
saldirilar, seyahat siiresi olmadan hemen hedefi vurur. Projectile saldirilar, seyahat
slresi ve yoriingeye sahip olan mermiler veya nesneler iceren saldiri tipidir. Beam
saldirilari ise, menzil icinde hedefe aninda baglanan sirekli hasar akilaridir. Son
olarak, melee saldirilari, dogrudan temasla zarar veren yakin menzilli fiziksel

darbelerdir.
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BOLUM 2

LITERATUR TARAMASI

2.1. Fitts Kanunu ve Uygulamasi

Paul Fitts tarafindan 1954 yilinda oOncilik edilen Fitts Kanunu, insan-bilgisayar
etkilesimi (HCI) arastirmalarinda temel bir 6ngori modelini ifade eden bir kavramdir.
Bu Kanun, hareket zamani (HZ) ile hedefin uzakhg (D) ve boyut/genislik (W) gibi
faktorler arasindaki iliskiyi tanimlar ve su sekilde formiile edilir: HZ = a + b log2(D/W
+ 1) (Fitts, 1954). Bu model, insan-bilgisayar etkilesimi alaninda kullanici arayizlerinin

tasarimini ve verimliligini artirmak igcin temel bir rol oynamaktadir.

Fitts Kanunu'nun tarihsel evriminde, Soukoreff ve MacKenzie (2004), HCI'da genis
uygulama alanini tanimlamislardir. ilk olarak motor becerileri anlamak icin formiile
edilen bu kanun, sonrasinda, insan-bilgisayar etkilesiminin inceliklerine uyum
saglayarak sirekli olarak gelistirilmistir. Bu evrim, kullanici performansini hizli
amaclanan hareketlerde degerlendirmek icin 6nemli bir formiilasyon olan Fitts
Kanunu'na odaklanan bir biliyime gosterir. Kanunun farkli ayarlar Uzerindeki
uyarlanabilirligi, genis bir incelemede oldugu gibi bu arastirmada da belirtildigi gibi

farkli ayarlarda uyarlanabilirligini gostermektedir.

Uygulamalari distnildiginde, Soukoreff ve MacKenzie (1995), Fitts Kanunu'nu,
yumusak klavyelerde stillis yazma slresini tahmin etmek icin kullanmistir. Bu durum
cesitli HCI gorevlerine, surikleme ve kaydirma dahil, uygulanmis ve daha sonra
Balakrishnan ve ark. (2004) ve Soukoreff ve MacKenzie (2008) tarafindan daha fazla

incelenmistir. Kullanici performansini  optimize etmek igin Fitts Kanunu'nun
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prensiplerini uygulayarak arayiz 6gelerini optimize son derece etmek 6nemlidir. Ek
olarak, insan-bilgisayar etkilesimi calismalari alaninda tutarliigin 6nemini géz 6niinde
bulundurarak, Soukoreff ve MacKenzie (2004), Fitts Kanunu arastirmalarinda
standardizasyonu 6nerdi ve mevcut literatlirdeki tutarsizliklari ve geliskileri ele aldi.
Yazarlar, standart bir yaklasimin mevcut literatlirii gelistirecegini, 6zellikle cihazlar

karsilastirmak ve HClI'daki uygulamalarini daha giivenilir hale getirecegini savundular.

Fitts Kanunu'nun temel unsurlarindan biri Zorluk indeksi (ID) olarak formiile edilir ve
asagidaki gibi ifade edilir: ID =log2(2D/W), burada D hedefe olan mesafeyi temsil eder
ve W hedefin genisligini temsil eder, Hareket Zamani (HZ) formuliinde oldugu gibi
(Soukoreff ve MacKenzie, 2004; Fitts, 1954). Bu 6l¢ciim, hizli amaglanan etkinliklerde
hareket zamanini tahmin etmek igin kritik olan bir hareket gérevinin karmasikhgini
nicelendirir (Meyer ve ark., 1988). Ozellikle Zorluk indeksi'ni anlamak ve uygulamak,

tutarl bir sekilde inceleme yapmak igin gesitli HCI gbrevlerinde 6nemlidir.

Ote yandan, bilgisayar fareleri gibi isaretci cihazlarini degerlendirirken Fitts
Kanunu'nun entegrasyonu gereklidir. Standart Fitts paradigmasi, degisiklikler ve
hedef genislikleri iceren gorevleri icerir ve Fitts Kanunu'nun degerlendirilmesi icin
Uluslararasi Standardizasyon Orgiitii tarafindan ©nerilen dairesel bir hedef
diizenlemesi uygulanarak optimize edilmistir (ISO, 2002; Soukoreff ve MacKenzie,
2004). Bu yaklasim, geleneksel Fitts Kanunu'nun sinirlamalarini azaltir ve daha kesin
degerlendirmelere yol acar. 1S09241-9 standardinin benimsenmesi, bu standardi
kullanarak dokuz calisma yayinlandiginda olumlu sonugclar vermistir (Soukoreff ve
MacKenzie, 2004). Bu calismalar, farkli arastirma gruplarn tarafindan yapilsa bile
calismalar arasindaki iyilestirilmis tutarlihigi gosteren eski arastirmalardan énemli bir
sapma gostermektedir. Bu, standardin erken benimseyenlerin olumlu sonuglarini
vurgulamakta ve bu standarda wuygun tutarli yaklasimlarla Fitts Kanunu

arastirmalarinin kalitesinin artirilma potansiyelini vurgulamaktadir.

Sonug olarak, Fitts Kanunu, etkilesimli gorevlerde insan hareketini anlama ve tahmin

etme konusunda o6nemli bir ilkeyi temsil etmeye devam etmektedir. Genis
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uygulamalar ve farkh HCI ¢alismalarinda adaptasyon, paradigma sirekli dnemini

gostermektedir.

2.1.1. insan-Bilgisayar Etkilesimi ve Oyun Uygulamasi

Fitts Kanunu'nun oyun Gzerinden uygulanmasi, kullanicilarin grafiksel arayizlerle ve
dijital diinyayla nasil etkilesimde bulundugunu anlama amacini tasir. Oyunun
kapsaminda, Fitts Kanunu, fareler ve denetleyiciler dahil olmak Uzere farkh giris
cihazlarinin verimliligini degerlendirmek icin kullaniimistir (Ramcharitar ve Teather,
2017). Ayrica, Looser ve Cockburn (2005), Fitts Kanunu'nun 3D oyun ortamlarinda
yatay kaydirma tabanli hedef ediniminin dogru bir sekilde modellendigini belirtti. Bu
sonugclar, 3D oyun ortamlarinin Fitts Kanunu analizleri icin geleneksel isaretlemeye
alternatif olarak kullanilabilecegini, Donovan ve ark. (2022) tarafindan basarildigi gibi
onermektedir. Ayrica, calismalar, ¢esitli oyun senaryolarinda (Pedersen ve ark., 2020;
Ramcharitar ve Teather, 2017; Zaranek ve ark., 2014) ve sirikleme ve kaydirma dahil
olmak Uzere cesitli gbrevlerde hareket zamanlarini tahmin etmede Fitts Kanunu'nun
uygulanabilirligini strekli olarak géstermektedir (Gillan ve ark., 1990; Soukoreff ve

MacKenzie, 2008).

Ozetle, Fitts Kanunu, insan-bilgisayar etkilesimi baglaminda genis capta arastirilmis
olmasina ragmen, c¢evrimici oyun baglaminda uygulanmasi hala aktif arastirma

alanidir.

2.2. Fare Gorevleri, Fare hassasiyeti ve DPI

Fare gorevlerinde hassasiyet, bir fare hareketinin fiziksel hareketi ile bilgisayar
ortamindaki karsilikli hareket arasindaki iliskiyi ifade eder. Bu iliski, translatif (isaretgi
tabanli gorevler) ve rotasyonel (birinci sahis hedefleme) hareketler de dahil olmak
lzere gesitli ayarlar icin oldukga 6nemlidir. Fare hassasiyeti ve DPI (nokta basina ing),

fiziksel fare hareketine yanit olarak imle¢ hizini 6Gnemli 6lclide etkiler, bu nedenle
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oyun deneyiminde énemli bir rol oynar (Boudaoud ve ark., 2022; Kim ve ark., 2023;

Sharpe ve ark., 2023; Trankle ve Deutschmann, 1991).

Oyuncu fare teknolojisinin gelisimi, artan fare hassasiyeti ve DPI yetenekleriyle daha
ylksek hassasiyet talebini acikca gostermektedir. Fare hassasiyeti, DPI ve performans
arasindaki entegrasyon karmasiktir ve isaret¢i hareket gorevlerinde hiz-isabet
degisimini aciklayan Fitts Kanunu'nun yonlerini icerir. Chen ve ark. (2015), Fitts
Kanunu'nun fare hareketleri ile iliskili alt hareketlerin olasiliksal yapisini aciklayarak
fare gorevlerinde hareket zamanini tahmin edebilmenin 6nemini vurgulamistir.
Hareket Zamanlarini (HZ) ve alt hareket sirelerinin dagilimini belirlemek igin
bilgisayar fare hareketlerinin izini kaydedip analiz ederek ¢alisma, alt hareketlerin
tahmin edilemez dogasini anlayarak, bilgisayar faresi kullanarak gorevleri
tamamlama siresinin tahmin edilebilecegini ve el/fare hareketlerinin yapisina ve
bilgisayar giris cihazlarini optimize etmek ve imleg gorevlerinde hareket zamanini en

aza indirgemek icin 6nemli bulgular sagladigini géstermektedir.

Ayrica, Donovan ve ark. (2022) tarafindan yapilan bir calisma da oyuncularin fare
hareketlerinin kinematigine vurgu yapmistir. Oyuncular sikhkla hedefe dogru
hareketlere baslar, hareket hizlarini degistirir ve ardindan yavaslayarak veya durarak
bir atis yaparlar. Bu hareketler, fare pozisyonlarinin zaman serilerine sigmoid
uyumlayarak karakterize edilmistir ve parametreler hareketin kinematigini, reaksiyon
suresini, hareket hizini ve hareket hassasiyetini gosterir. Bu analiz, oyuncularin
oyunun gereksinimlerine dayal olarak uyguladigi stratejileri ayrintili olarak
anlamamiza yardimci olur ve profesyonel oyunlarda fare kullanimiyla basari elde

etmek icin fiziksel giris ve bilissel stratejiler arasindaki karmasik iliskiyi vurgular.

Ek olarak, Donovan ve ark. (2022), motor keskinligi ve hareket kinematigindeki
bireysel farkliliklarin 6nemli derecede korele oldugunu vurguladilar. Daha yliksek
motor keskinlige sahip oyuncular (hiz ve isabet arasindaki denge) hareketlere daha
hizli baslarlar ve hareketlerinin hareket yoriingesini hizli bir sekilde yavaslatir veya

durdurur ve daha 6nce atis yaparlar. Bu korelasyon, motor keskinligin hareket
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kinematigindeki bireysel farkhliklari 5nemli 6l¢lide tahmin ettigini gostermektedir, bu
da fare kullanimiyla ilgili in-oyun performansini optimize etmek i¢in hem fiziksel hem

de bilissel yonlerin 6nemini vurgular.

2.3. FPS Oyunlari ve Overwatch 2

2.3.1. FPS Oyunlarinda Giris Cihazi Performansi Uzerine Onceki Calismalar

Rekabetci oyun arenasi, 6zellikle FPS oyunlari, oyunculardan en yiiksek hassasiyeti ve
beceriyi talep eder. Siklikla analiz edilen 6nemli bir yon, bilgisayar fareleri, oyun
denetleyicileri ve diger 6zel araglar gibi giris cihazlarinin segimidir. Cesitli calismalar,
farkl giris cihazlarinin oyun performansini nasil etkiledigini anlama amaciyla bu alani
incelemistir (Pedersen ve ark., 2020; Ramcharitar ve Teather, 2017; ve Zaranek ve

ark., 2014).

Conroy ve ark. (2021), bir bilgisayar faresinin agirliginin video oyunu gorevlerinde fare
hassasiyeti Gzerinde 6nemli bir etkisi oldugunu buldu. Arastirma, katilimcilarin daha
hafif farelerle (50g, 60g ve 90g agirliklari) daha hizh ve daha dogru performans
sergiledigini, agir bir 100g fareye kiyasla gosterdi. Bu hafif farelere olan tercih,
katihmcilarin daha yliksek kontrol tercihini ve ekran ayarlarinda 6zellikle daha yuiksek
dogruluk ve hassasiyet gosterdigi yerlerde ozellikle gosterir. Bu nedenle, calisma,
Ozellikle dogru hedefleme gerektiren gorevler icin fare agirhgi ve hassasiyet
ayarlarinin oyun performansindaki kritik rolini vurgulamistir. Sonuglar, fare
hassasiyeti, DPI ve fare agirligi dahil olmak Uzere cesitli denetleyici 6zelliklerinin

Onemini de gostermistir.

Ek olarak, Pedersen ve ark. (2020), FPS oyunlarinda farelerin ve joystick'lerin
performansini karsilastiran bir calisma yapti. Katiimcilar, bir hedef belirleme gorevi
gerceklestirdi ve bir fare kullanmanin hedef belirleme konusunda daha hizli

oldugunu, ancak basari oranlarinda énemli bir fark bulunmadigini gosterdi. Bu bulgu,
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fare kullaniminin hiz hareketlerinde Ustin olabilecegini gostermekle birlikte, bir

joystick kullanmanin basarili vuruslarda da rekabetgi olabilecegini gostermektedir.

Pedersen ve ark. (2020) karsilastirmasina ek olarak, Ramcharitar ve Teather (2017),
fare, oyun denetleyici, PS Move ve Kinect gibi cesitli modern oyun giris cihazlarini
inceledi. Katihmcilar, 1SO 9241-9 prosedirine dayali olarak cihazlarin
degerlendirilmesi icin Soukoreff ve MacKenzie (2004) tarafindan belirtilen ISO 9241-
9 prosediriine dayali olarak 3D FPS oyun gorevi gerceklestirdi. Calisma, farelerin FPS
oyunlarinda en iyi performansi gosterdigini, geleneksel oyun denetleyicilerini
yakindan takip ettigini buldu. Ote yandan, Move ve Kinect gibi 3D giris cihazlari
onemli 6l¢lide daha dislik sonuglar gosterdi. Bu arastirma, farenin FPS oyunlari igin
hala baskin bir giris cihazi oldugunu gostermektedir ve sonuglar Pedersen ve ark.

(2020) ile paralellik gostermektedir.

Son olarak, Zaranek ve ark. (2014), 3D FPS goérevinde dahil olmak lizere cesitli oyun
giris cihazlarini, fareleri, oyun denetleyicilerini ve 3D giris cihazlarini karsilastirdi.
Bulgular, FPS oyunlarinda fare cihazlarinin Gstlinligini destekledi ve daha biyuk
hareket araligina ve daha hassas nisan alma yetenegine sahip olmanin avantajini
vurguladi. Calisma ayrica, giris cihazi degerlendirmesinde temel bir prensip olan Fitts

Yasasi'nin FPS oyunlarina uygulanabilirligini vurgulamstir.
Sonuc olarak, bu calismalar, giris cihazlarinin FPS oyun performansi lizerindeki etkisini

derinlemesine anlamamiza ve Esport'ta oyuncu performansini degerlendirmek icin

Fitts Yasasi'nin 6nemini anlamamiza yardimci olmaktadir.
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BOLUM 3

YONTEM

3.1. Katilimcilar

Bu calismada katilimcilar, kariyerleri boyunca en az bir resmi lig turnuvasina katilmis
profesyonel Overwatch 2 oyunculari ve profesyonel yayincilar olarak tanimlanmistir.
Bireyler, oyun igindeki temel rollerine gore kategorize edilmistir: Tank, Destek ve
Hasar. Tanklar, daha yiksek can havuzlari ile savunma ve hasari absorbe etme
konusunda kritik dneme sahiptir; Destekler, iyilestirme ve yardimci hizmetler
saglarken, Hasar oyunculari rakipleri yok etmeye odaklanan saldirgan stratejiler
Uzerine yogunlasir. Ayrica, bu ¢alisma, takimin ihtiyaglarina gore birden fazla rolde
ustalasmis cok yonli Esnek oyuncularinin varhgini da kabul etmektedir. Verilerin
uyumlulugunu ve glvenilirligini saglamak icin, katilimcilarin Overwatch 2'de
belirlenmis bir minimum deneyim seviyesine ulagsmalari gerektigi kabul edilmistir. Bu,
Overwatch 2'nin rekabet¢i oyun modunda en az "Usta" riitbesine ulasmayi icermekte
olup, bu, 6nemli bir beceri seviyesi, oyun mekaniklerini anlama, stratejik oyun ve role
0zgl sorumluluklar gostergesidir. Ek olarak, katilimcilarin en az 500 saat oyun
tecriibesine sahip olmalari gerekmekte, bu da énemli bir oyun ici deneyime sahip

olduklarini garanti etmektedir.

Bu genis oyun tecriibesi, katilimcilarin gesitli oyun senaryolariyla karsilasmalarini ve
becerilerini gelistirip ayar tercihlerini ayarlamalarini kolaylastirmak icin hayati 6nem
tasir. Dahasi, katihmci kriterleri, katiimcilarin en az bir tanesi resmi olarak taninan
Overwatch 2 turnuvasinda yaristigini, boylece hem oyunla hem de genis e-spor
topluluguyla aktif ve profesyonel bir sekilde ilgilendiklerini vurgular. Calismanin

orneklemini DPI ve Hassasiyet degiskenleri igin 545 katilimci, Zoom Hassasiyeti igin
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258 katilimci ve yaslari 16 ile 37 yil arasinda degisen 487 katilimci olusturmaktadir.
Ortalama yas 24.14 yil (SS = 3.56) olarak hesaplanmistir. Bu kriterler ve demografik
detaylar, Overwatch 2 ile dnemli ve kapsamli bir sekilde ilgilenen bir katilimci grubunu

se¢mek icin 6zenle belirlenmistir.

3.2. Fitts Yasasi Uygulamasi

Bu ¢alismada, Overwatch 2 oyuncularinin performansi lGzerinde fare hassasiyeti ve
DPI ayarlarinin nasil bir etkiye sahip oldugunu kesfetmek igin Fitts Yasasi uygulandi,
ozellikle nisan alma hizi ve dogruluguna odaklanildi. Fitts Yasasi, hedef alana hizla
hareket etme siresini, hedefe olan mesafe ile hedefin boyutu arasindaki orana bagli
olarak tahmin eder ve bu donanim ayarlarinin oyun verimliligi Gizerindeki etkisini
degerlendirmek icin teorik bir ¢cerceve saglar. Oyuncularin bildirdigi hassasiyet ve DPI
ayarlarini oyun ici performans metrikleriyle (dogruluk ve hedefe ulasma siiresi gibi)
iliskilendirerek, oyuncu ayarlari ile kritik oyun ici hareketleri gerceklestirme
etkinlikleri arasindaki iliskiyi niceliksel olarak belirlemeyi amagladi. Overwatch 2'nin
benzersiz taleplerini karsilamak icin analiz, cesitli oyun stratejileri arasinda Fitts
Yasasi'nin nasil uygulandigini degerlendirmek lzere oyuncu rolleri (Tank, Destek,
Hasar) arasinda ayrim yapti. Bu yaklasim, her rol icin performansi optimize eden
ayarlarin nGiansl bir incelemesine olanak taniyarak, insan-bilgisayar etkilesimi ilkeleri
ile rekabetci oyun basarisi arasindaki etkilesimin daha kapsamli bir anlayisina katkida

bulundu.

3.3. Veri Toplama

Bu calisma icin veri toplama ve ¢ikarma islemleri, Uygulama Programlama Arayizi
(AP1) ve HTML c¢ikarma yontemlerini kullanan bir Python betigi (Strim 3.11.5)
araciligiyla gerceklestirildi. Bu yaklasim, ProSettings, Liquipedia ve Overwatch 2 Ligi
istatistik Laboratuvari gibi acik erisimli veritabanlarindan ilgili verilerin alinmasini
sagladi; timune 23 Eylal 2023 tarihinde erisildi. Bu kaynaklarin secilmesi, hassasiyet,

DPI ayarlari ve performans metrikleri gibi Overwatch 2 oyuncu istatistiklerinin detayli
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kapsami nedeniyle yapildi ve bu bilgiler kamuoyu tarafindan serbestce dogrulanabilir
durumdadir. Toplanan verilerin dogrulugunu ve butinliginid saglamak adina, detayli
bir dogrulama siirecini gerceklestirildi. Bu asamada, elde edilen degiskelerden
rastgele bir grup secilip orijinal platformlardaki bilgilerle manuel olarak
karsilastirilmasi gerceklestirildi. Bu adim, analize baslamadan o6nce verilerin
glvenilirligini onaylamak icin kritiktir. Agik erisim kaynaklarinin ve dogrulamanin
kullanimi, galismanin seffaflik ve bulgularinin tekrarlanabilirligine olan baglihgini

vurgular.

3.4. istatistiksel Analiz

Veri kiimesi istatistiksel analiz igin SPSS 29 (IBM Corp., 2023) yazilimina aktarild.
istatistiksel analizlerin yapilmasindan énce her degisken icin verinin normalligi

degerlendirildi.

Levene'nin Testi sonuglarina gore, "Hassasiyet" degiskeni igin varyans homojenligi
varsayimi ihlal edilmedi (F (3, 524) = 1.21, p > 0.05), bu da gruplar arasindaki hata
varyanslarinin biyik olclde farkhlasmadigini gostermektedir. Bununla birlikte, "DPI"
degiskeni icin Levene'nin testi, gruplar arasinda hata varyanslarinda istatistiksel
olarak biyik farkhhklar oldugunu ortaya koydu (F (3, 524) = 1.99, p < 0.05), bu da
varyans homojenligi varsayiminin ihlalini gostermektedir. Bu ihlale ragmen, Ghasemi
ve Zahediasl (2012) normal dagilim ihlallerinin, 6rneklem biyukltkleri 30 ila 40'tan
blyikse, yanlis tahminlere yol agcmadigini 6ne siirmektedirler. Bu nedenle, bu
degiskenlerin normal olmama durumlari analiz icin kabul edilebilir bulunmustur. Bu

sekilde, DPI'nin normal olmama durumu goz ardi edilmistir.
Ek olarak, fare hassasiyeti, DPI ve her oyuncunun rolii arasindaki iliskileri kesfetmek

icin korelasyon analizleri yapilmistir. Bu iliskilerin gliciinli ve yonini gostermek icin

Pearson korelasyon katsayilari rapor edilmistir.
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Son olarak, fare hassasiyeti ve DPI (izerinde rol ve saldiri tiiri tercihinin etkilerini
degerlendirmek icin iki set tek yonli Varyans Analizi (ANOVA) kullaniimistir. ANOVA
icinde etki buyldklGgini degerlendirmek igcin Eta kare hesaplanmistir. Etki
blyukliklerin2 = 0.01 (kiguk), n2=0.06 (orta) ve n2 = 0.14 veya daha yiiksek (6nemli)
olarak kategorize edilmistir (Cohen, 1988).
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BOLUM 4

BULGULAR

4.1. Katilimcilar

DPI'nin ortalama degeri 1003.25 (SS = 479.73) ve 400 ile 4500 arasinda
degismektedir. Fare hassasiyeti ortalama olarak 5.57 (SS = 3.30) degerine sahiptir ve
1.00 ile 38.00 arasinda degismektedir. Zoom hassasiyetinin ortalama degeri 37.91
(SS=5.18) ve 24.00 ile 60.00 arasindadir. Katilimcilarin yas ortalamasi 24.14 yil (SS =
3.56) ve yas arahg 16 ile 37 yas arasindadir. Yas dagilimi %13.6'si 16-20 yas
arasindadir (n = 74), %47.3'G 21-25 yas arasindadir (n = 258), %24.6's1 26-30 yas
arasindadir (n = 134), %3.5'i 31-35 yas arasindadir (n = 19) ve %0.4'i 36-40 yas
arasindadir (n = 2). Ayrica, yaslari belirtiimemis olan katimcilarin %10.6's

bulunmaktadir (n = 58).

4.2. Korelasyon Analizi

4.2.1. DPI ve Hassasiyetin Genel Korelasyonlar::

Oyuncular arasinda DPI ve fare hassasiyeti arasindaki iliskiyi incelemek icin bir
Pearson korelasyon katsayisi hesaplandi. Analiz, yliksek DPI'nin daha dislik fare
hassasiyeti ayarlari ile iliskili oldugunu gosteren anlamh bir negatif korelasyonu
ortaya koydu, r (543) = -.309, p < .005. Bu sonug, oyuncularin DPI'larini artirdik¢a
kontrolleri igin daha dislk hassasiyet ayarlari kullanma egiliminde olduklarini

gostermektedir.
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4.2.2. Rol Ozelinde DPI ve Fare Hassasiyeti Korelasyonlari:

Farkh oyuncu rolleri arasindaki DPI ve fare hassasiyeti arasindaki iliskiyi anlamak igin
betimsel istatistikler ve korelasyonlar analiz edildi. Hasar oyunculari igin, ortalama
DPI 1013.46 (SS = 464.97, n = 231) ve ortalama fare hassasiyeti 5.45 (SS = 3.54, n=
231) idi ve DPI ile hassasiyet arasinda kayda deger negatif bir iliski bulundu (r = -.407,
p < .005). Esnek rol oyunculari igin, ortalama DPI 975.00 (SS = 388.14, n = 24) ve
ortalama fare hassasiyeti 6.36 (SS = 5.05, n = 24) sergiledi, ancak iliski kayda deger
oneme sahip degildi (r = -.281, p = .184). Belirtilmemis rolleri olan oyuncularin
ortalama DPI's1 1011.11 (SS =453.99, n = 9) ve ortalama hassasiyeti 4.14 (SS = 2.02, n
= 9) idi ve glicli bir negatif iliski gosterdi (r = -.781, p > .005). Destek oyuncularinin
ortalama DPI's1 983.67 (SS = 459.30, n = 150) ve fare hassasiyetii 4.93 (S$=2.19, n =
150) idi ve bu da kayda deger negatif bir iliski gosterdi (r =-.418, p <.001). Son olarak,
Tank oyuncularinin ortalama DPI's1 1012.29 (SS = 546.41, n = 131) ve hassasiyeti 6.45
(SS =3.40, n = 131) idi ve DPI ile fare hassasiyeti arasindaki iliski anlamli degildi (r = -
.134, p > .005).

4.3. Fare hassasiyeti, DPI ve Performans Sonuglarinin Analizi

Overwatch 2 oyunculari arasinda rol ve hasar tiriinlin oyun ayari tercihleri Gzerindeki
etkilerini arastirmak igin iki adet tek yonlit ANOVA analizi yapildi. DPl igin, ne rol (F (4,
524) =.32, p >0.05, n2 =.002) ne de hasar turi (F (5, 52) =.231, p >.005, n2 =.002),
DPI tercihini blylk o6lclide etkilemedi. Benzer sekilde, rol tercihi ve hasar tiri
arasindaki etkilesim DPI tGzerinde yiksek 6lctde etkili degildi (F (11, 524) = 1.030, p >
.005, n2=.021).

Hassasiyet ayari analizi, rollin (F (4, 524) = 2.040, p > .005, n2=.015) etkisinin kayda
deger olmadigini gdsterdi. Dahasi, hasar tiri icin de 6nemli bir etki bulunmadi (F (5,
524) = .741, p > .005, n2 = .007), rol ve hasar tiri arasindaki etkilesim igin de (F(11,
524)=.751, p>.005, n2=.016) 6nemli bir etki bulunmadi. Ayrica, Scheffé testi, Destek
(Ortalama = 4.93, SS = 2.19) ve Tank (Ortalama = 6.45, SS = 3.40) rolleri arasinda fare
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hassasiyeti acisindan dikkate deger bir fark gosterdi, (p < .005), bu da Tank
oyuncularinin daha yiiksek fare hassasiyeti ayarlarini tercih ettigini gostermektedir.

Ancak, diger rol karsilagtirmalari 6nem teskil etmedi.
Ozetlemek gerekirse, bu bulgular, rollerin hassasiyet ayarlarini bazi etkilere sahip

olabilecegini, ancak DPI ayarlarini oyuncular igin etkilemedigini ve hasar tirinin her

iki ayar icin de belirleyici bir faktor olmadigini gostermektedir.
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BOLUM 5

TARTISMA

5.1.1. Onceki Calismalarla Karsilastirma

Cesitli makalelerden elde edilen arastirmalar, aksiyon video oyunlarinin gergekten
bilissel ve motor becerileri gelistirebilecegini 6ne siirse de, bu etkilerin tim oyuncu
dereceleri arasinda tek tip olmayabilecegini kabul etmek esastir. Bu ¢alismalardan
toplanan veriler, profesyonel e-spor oyuncularinin amatoérlere kiyasla genellikle
gelismis gorsel-mekansal dikkat ve gorsel aramada Ustten asagiya rehberlik ve
gelistirilmis algisal-motor yetenekler sergiledigini géstermektedir. Ancak, sonuglar
dislik ritbeli oyuncular arasinda degisebilir, bu da Fitts Yasasi gorevlerinde artan
hatalara ve profesyonel meslektaslarina kiyasla azalmis performansa yol agabilir. Bu
farkliliklar, deneyim, egitim ve oyun toplulugu icindeki genel beceri seviyelerindeki
farkliliklar gibi bir dizi faktore atfedilebilir. Bu nedenle, aksiyon video oyunlari
oyunculara onemli faydalar sunsa da, bu avantajlarin profesyoneller arasinda daha
belirgin olabilecegi ve tiim oyun beceri seviyelerine esit olarak cevrilemeyebilecegi

g6z 6ninde bulundurulmahdir.

Ayrica, bulgular ek kisitlamalarla baglantiidir. Overwatch oyununun oynanisi
karmasik ve dinamiktir, sik sik oyun i¢i denge glincellemeleri, yeni karakterlerin
tanitilmasi ve her oyuncunun yeni stratejilere ve adaptasyonlara olan ihtiyacina gore
yeni haritalarla degisikliklere ugrar. Bu degisiklikler, hasar sayisindaki degisiklikler
veya merminin hedefe dogru olan dagilimi gibi kahraman yetenekleri ve dinamiklerini

onemli Olcliide etkileyebilir ve hatta yenileme olarak adlandirilan 6nemli kahraman
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mekanigi degisikliklerine yol agabilir. Sonug olarak, bu gelisen yodnler zamanla

¢alismanin sonuglarinin genellenebilirligini etkileyebilir.

Bir baska kisitlama da, Overwatch 2 baglaminda agik erisim performans 6lgiimlerinin
kullanilabilirliginin olmamasidir. Ornegin, oyun sinirsiz mihimmat 6zelligi sagladig
icin, oyuncular mihimmat ekonomisiyle sinirl degildir, bu da yeteneklerin ve atislarin
sinirsiz kullanimina olanak tanir. Bu mekanik, performans élcimlerini bozabilir, atilan
atislar gibi 6lcimlerin gereksiz kullanimlarini arttirabilir ve dogruluk ve hasar gibi

metrikleri yanhs temsil edebilir.

Ayrica, gelecekteki ¢alismalar oyuncu katilim seviyelerinin ¢esitliligini, rekabetgi
oyunlarin psikolojik etkilerini, oyun kurulumlarindaki farkhhklari ve degisken oyun
ortamlarini hesaba katmalidir. Valisalo ve Ruotsalainen (2019), oyuncu katilimindaki
kahraman dinamiklerinin dnemini vurgular; dnemli bir cogunluk, tercih edilen oyun
tabanli kahramanlarini yetenekler ve oyun mekanigi (94,80%), oynanabilirlik (91,90%)
ve oyundaki rol (73,30%) temelinde secer. Bu tercihler, kahraman dinamiklerinin

performans sonuglarini sekillendirme konusunda ne kadar kritik oldugunu vurgular.

5.1.3. Galismanin Sinirliliklar

Cesitli makalelerden gelen arastirmalar, aksiyon video oyunlarinin gercekten bilissel
ve motor becerileri gelistirebilecegini gostermektedir, ancak bu etkilerin tiim oyuncu
siralarinda ayni olmadigini kabul etmek 6nemlidir. Bu calismalardan elde edilen
veriler, profesyonel e-spor oyuncularinin genellikle amatorlerle karsilastirildiginda
gelismis derecede gorsel-uzamsal dikkat (Li ve ark., 2016), gorsel arama konusundaki
yukaridan asagiya rehberlik (Wu & Spence, 2013) ve algisal-motor yetenekler
(Balakrishnan, 2004; MacKenzie & Buxton, 1992) sergiledigini gostermektedir. Ancak
sonuclar, daha disuk dereceli oyuncular arasinda farklihk gosterebilir ve bu da Fitts
Yasasi gorevlerinde artan hatalara (Balakrishnan, 2004) ve profesyonel
meslektaslarina kiyasla azalmis performansa (Dahl ve ark., 2021) yol acabilir. Bu

varyasyon, deneyim, egitim ve oyun toplulugundaki genel yetenek seviyelerindeki
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farkhliklar gibi bir dizi faktore baglanabilir. Bu nedenle, aksiyon video oyunlarinin
oyunculara 6nemli faydalar sunabilecegi goz 6nine alindiginda, bu avantajlarin
profesyoneller arasinda daha belirgin olabilecegini ve tim oyun uzmanlig

seviyelerine esit sekilde aktarilmayabilecegini diisinmek 6nemlidir.

5.1.4. Gelecekteki Arastirmalar igin Oneriler

Elde edilen sonuclar, fare hassasiyeti ayarlarinin, saldiri tiirQ, rol tercihi veya hatta
kahraman tercihi gibi oyuncunun beceri setine bagh olarak farklilik gosterebilecegini
gosterebilir. Bu nedenle, fare hassasiyeti, DPI ayarlari ve oyuncu performansi
arasindaki karmasik iliskiyi kontrol edilen laboratuvar ortamlarinda standartlastiriimis
yontemlerle incelemeyi amaglayan bir dizi ¢alismanin yapilmasina ihtiyag¢ vardir.
Ornegin, fare hassasiyeti ayarlari bir oyundan digerine farkhlk gésterebilir, bu da
oyuncularin performansini optimize etmek ve farkh roller, saldiri tiirleri veya oyunlar
arasinda uyumu artirmak icin arastirma yapmanin énemini vurgular, benzer sekilde
raket sporlarinda gézlemlenen uyum gibi (Akpinar ve ark., 2012). Ayrica, gelecekteki
galismalar, oyuncularin neden belirli kahramanlari Tarama saldiri tlirii veya Projektil
saldiri tlirG gibi karakteristiklere sahip kahramanlari tercih ettigini kesfetmelidir, bu
da oyuncu tercihleri ve oyun baglaminda nisan alma performansina degerli icgoriler

saglayabilir.

5.1.5. Sonug¢

Ozetle, bu calisma, rekabetci oyun baglaminda fare hassasiyeti ve DPI ayarlarini
inceledi, 6zellikle Overwatch 2'a odaklandi. Analiz, rolle 6zgii korelasyonlari ortaya
koydu, belirli rollerin fare hassasiyeti ve DPI tercihleri arasinda hassas nisan alma ve
hiz-kesinlik ticareti etkileyen 6nemli negatif korelasyonlar gosterdi. Bununla birlikte,
fare hassasiyeti tercihlerinin oyuncu performansi ile iliskilendirildigi g6z oniine
alindiginda, DPI ayarlari farkli oyuncu rolleri arasinda tutarhlik sergiledi. Ayrica, hasar
tdranin bu ayarlari 6nemli 6lclide etkilemedi. Bu bulgular, espor alanindaki fare

hassasiyeti, DPI ve oyuncu rolleri arasindaki karmasik iliskiye degerli i¢gorler
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sunmaktadir. Gelecekteki arastirma girisimleri, bu karmasik dinamigi daha da
incelemelidir, fare hassasiyeti tercihlerinin oyun performansi lzerindeki potansiyel

etkilerini goz 6nlinde bulundurulmalidir.
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