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ABSTRACT: Sound is the second most powerful 

sense available to humans after sight (Kenwright 

2020). There are many different types of sounds, each 

of which can elicit different emotions and behaviours 

based on the frequency and pattern of its signal 

(Tajadura-Jimenez et al 2010). The player's mindset 

while playing a game can be affected by how the 

game is designed visually, and how sound is 

designed, as well as narrative flow and the social 

nature of how others played against players (Cairns 

et al n.d.). Open-world games give players many 

opportunities to interact freely in a virtual 

environment instead of following straight-line paths 

or completing specific objectives; however, players 

will experience a game as "living" if the game is 

designed for that experience. 

The relationship between sound and gameplay in 

different versions of Grand Theft Auto will be 

examined, focusing on how sound influences players' 

mental and physical states during gameplay in GTA 

I. A qualitative approach will be taken when 

conducting this research, and soundscape theory will 

be used as the basis of analysis to look at the richness 

of the soundscape and recognition of environmental 

sounds typically found within games. Using 

soundscape theory allows for a better understanding 

of the acoustic environment of a particular game as a 

cognitive soundscape, emphasising the connection 

between sound design and the narrative content of a 

game. 

 

KEYWORDS: Lived Experience, GTA Analysis, 

Game Study, Sound Design and Game, Perceived 

Game Realism, Embodied Cognition, and Game 

Soundscape. 

 

I. INTRODUCTION 

Sound is significant in our everyday life. All 

vibrations have the ability to form a sound. It 

possesses a phenomenal sense, which we are capable 

of knowing without perceiving what we actually 

perceive in the real world. Sound may also be defined 

as an acoustic wave, vibration, tone or noise. An 

acoustic wave is an engineering wave that moves 

through a substance, like air, solids and water, as a 

result of the vibration of an object. Sound is an art 

which has the power to alter vibrations of all atoms 

in the universe. We can touch it as air, although with 

our ears. When vibrating waves arrive at the ears of 

human beings and animals, they feel the sound and 

make their eardrums vibrate as they detect sound. 

In the process of designing the sound is 

handling the human angle using sound though the 

individual cannot see or is to construct and cut the 

sound on how to make an impression or anticipation 

to the individual. Sound design refers to the art of 

designing and controlling the audio contents about 

media like video games and films. Sound design 

incorporates a number of sound elements such as 

recording, editing, mixing, and mastering such as the 

creation or recreation of dialogue, music, sound 

effects and ambient noise. Lived experiences can be 

virtually obtained, and it means that video games are 

essential. Sound is an important aspect of video 

games in this gaming epoch. 

According to research in the field of 

auditory perception and psychoacoustics, sound is 

capable of emotional response, arousal of memory, 

and creation of psychological conditions in response 

to minor changes in acoustic stimuli (Tajadura-

Jiménez et al., 2010;). Sound, unlike visual stimuli, 

may act indirectly on perception through the 

expectation, anticipation and emotional tension. 

Consequently, sound is now understood not only as a 

sensory phenomenon but also as a means of 

communication and expression which has the ability 

to shape human experience in various settings such 

as media, entertainment as well as in digital spaces 

(Whittington, 2007; Grimshaw, 2011). 

 

Sound design is a manner in which this 

potential of perceptions is tapped in the contemporary 

media production whereby it is known as the creative 

and technical act of building and controlling audio 

elements to create an impression of perception on the 

audience and emotional involvement. Sound design 

incorporates a variety of activities like recording, 

editing, layering, mixing and mastering sounds and 
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audio elements like dialogue, music, sound effects, 

and ambient sounds (Collins, 2013;). Sound design in 

audiovisual media, especially film and video games, 

is a narrative and atmospheric element that makes 

them seem more real, directs the attention of the 

player or viewer, and makes the story seem more 

immersive. 

Sound design in the digital games field has 

a very important role in providing immersive 

interactive experiences. In comparison with the 

traditional linear media, video games demand sound 

systems that react dynamically to the action of the 

player as well as the change of the environment in the 

game world. The researchers of game audio claim 

that gaming sound has a dual role as an informational 

system and an emotional motivation; it creates 

signals that may assist players to navigate virtual 

environments, and, at the same time, it creates 

response to the narrative environment (Collins, 

2013;). All these sounds of the environment, 

background music and interactive sound effects are 

what researchers term a game soundscape, an 

auditory space that prompts a heightened sense of 

space, immersion, and emotional intensity when 

playing a game (Grimshaw, 2011). 

A lot of video games presently being 

developed show how sound design has become an 

engaging form of storytelling. As an example, the 

western action-adventure game Red Dead 

Redemption 2 is known to have an extensive amount 

of environmental audio to recreate the natural 

soundscapes of wildlife, weather, and the 

surrounding town life in order to make a believable 

virtual world. Equally, the Far Cry Primal game 

employs re-created prehistoric sound scenes, 

primitive languages, and environmental sounds to 

transport the players into an imaginary prehistoric 

Stone Age world. The examples show how the 

modern game sound design combines environmental 

audio, music, and spatial sound technologies to create 

rich and believable digital worlds (Collins, 2020). 

In addition to contemporary nomenclature, 

early video game series have also been instrumental 

in creating the established sound design practices in 

the interactive media. A case in point, one of the most 

powerful ones is the Grand Theft Auto series created 

by Rockstar Games. The franchise was founded on 

the 1997 game Race n Chase which was released as 

Grand Theft Auto. The initial Grand Theft Auto 

(GTA I) brought an open-world format of the 

gameplay in which the player was free to roam within 

a virtual city setting in a top-down, bird-eye view. 

The game also had some technological constraints, 

although environmental sound effects, car sounds 

and multi-stationed in-car radios in time with the 

actions of players were all part of the game. 

The interactive radio stations that were 

introduced in GTA I was a very important innovation 

in the audio design of the games. The radio system 

was not used as the background music, but it was the 

part of the gameplay which helped to create the 

atmosphere of the urban environment and make the 

player feel more immersed.As a result, the sound 

design of GTA I can be considered one of the first 

examples of how interactive audio can help to create 

the world of an immersive game. 

It is thus important to understand how sound 

design and player experience relate when analyzing 

how early video games were able to provide a 

meaningful virtual experience. Through examining 

Grand Theft Auto I soundscape, this paper will 

attempt to examine how environmental sounds, 

sound effects, and music were used as cognitive and 

emotional triggers in the game-play experience. 

Using the prism of soundscape and game audio 

research, the study explores how the initial sound 

design methods influenced the perception and 

immersion of players, eventually leading to the 

development of sound design in contemporary open-

world games. 

 

 

 

 

 

 

 

 

 

 

II. RELEVANT STUDIES 
 

In his article, An Interpretive 

Phenomenological Investigation, Jason Allen 

Rosenblum (2014) explains the experiential use of 

sound in educational video games by answering the 

main phenomenological question: What is it like to 

experience sound when playing educational games? 

Being located at the crossroads of game studies, 

sound studies, educational technology, and 

phenomenological psychology, the research covers a 

comparatively under-researched domain of sound 

design in relation to learning-driven gameplay 

through the lens of the perceived experience of the 

player. Instead of effectiveness, learning outcomes, 

or technical good production, the study prefigures 
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subjective experience, which places sound as an 

effective and significant part of educational game 

play. This study uses an experimental qualitative 

research based on Interpretive Phenomenological 

Analysis (IPA). IPA fits well in the studies that seek 

to comprehend the way in which individuals derive 

sense out of their experiences. In his work, 

Rosenblum used six participants that had to play 

three educational games: Fate of the World, The 

Hush, and Salamander Rescue. The choice of these 

games was based on the fact that they provide 

alternative ways of delivering educational content 

and sound design solutions. The experimental set up 

ensured that the participants played the games in a 

controlled setting as they concentrated on their 

auditory experiences and as such, the study was both 

reflective and experiential. The study theoretical 

background is based on phenomenology and 

specifically the conception of lived experience which 

focuses on how phenomena are perceived and 

understood by individuals through consciousness and 

embodiment. Sound is no longer treated as a separate 

sensory experience but as an aspect of the mental, 

emotional as well as bodily involvement of the player 

in the game. There is also an implicit reliance on 

multisensory perception and embodied interaction 

theories in the study as sound plays a dynamic role in 

interacting with visuals, narrative, and player agency 

to form meaning in the course of the gameplay. This 

structure enables Rosenblum to consider sound as a 

can be felt, interpreted and remembered, but not 

heard. The research parameters are well outlined and 

narrow. There are six participants in the sample and 

this is in line with IPA focus on depth as opposed to 

breadth. The games chosen are considered to be a 

variety of educational backgrounds: global policy 

simulation (Fate of the World), a story-based moral 

interaction (The Hush). 

 

Playing with Sound (2013) by Karen Collins 

fits into the game audio studies, sound studies and 

interactive media theory. The paper focuses on the 

way players engage with sound and music in-game 

and is no longer dependent on the old methods of 

considering game audio as a backdrop or peripheral 

factor in the game. Alternatively, Collins places 

sound as an essential experiential aspect that has a 

proactive role in player engagement, immersion and 

creating a meaning in game worlds. The research is a 

qualitative and theoretical study approach. Collins 

does not use empirical experimentation or statistical 

analysis, but instead uses interpretive and conceptual 

analysis by relying upon cross-functional literature 

and examples of gameplay. The book is more of a 

theoretical synthesis with a reflective study of the 

practices of game audio forming a detailed 

framework of understanding game audio 

interactivity. The works of Collins are based on the 

practice theory and embodied cognition. The practice 

theory is applied to describe how the players interact 

with sound when they are playing the game, as 

cultural practices like modding, remixing, and 

machinima. Embodied cognition supports the 

argument that sound is perceived when the player is 

physically and sensuously involved in the game with 

a focus on action-perception coupling. This model is 

favorable to the notion that sound is a part of 

immersion, not listening to it but playing along. 

Several sonic elements and music, sound effects, 

ambient and environmental sounds, dialogue and 

interface audio are encompassed in the scope of the 

study. Collins not only explores the idea of sound in 

gameplay, but also outside of gameplay, such as the 

circulation of game sounds through player 

communities and cultural production. The main unit 

of analysis is the sound interaction with the player 

and not game genres or technological platforms. The 

book is theoretically grounded as it is based on the 

conceptual analysis and thematic structure. Collins 

formulates analytical classification of interacting 

sound phenomena including the nature of interaction 

between sound, actions of the players and display 

feedback. Illustrative use of examples of different 

games is used to support theoretical assertions instead 

of generating generalizable empirical outcomes. 

 

The Acoustic Ecology of the First-Person 

Shooter by Mark Grimshaw (2011) falls under the 

interdisciplinary research of game studies, sound 

studies, and acoustic ecology as well as the study of 

the functioning of sound as an ecological system in 

digital games. The study goes past conventional ideas 

of game audio as a support or ornamental factor and 

formulates the notion of sound as an essential part of 

the game world that has an active influence on the 

perception, behavior, and immersion of players. With 

the ecological approach to game audio, Grimshaw 

offers a valuable theoretical inspiration of 

considering game worlds as an acoustic environment, 

which players need to hear to play well. A qualitative 

and interpretive research method is used in the study 

because it is based on theoretical analysis and close 

observation of gameplay instead of empirical 

experiments and quantitative data. Grimshaw 

explores the role of sound in a game by reflectively 

analyzing the work of first-person shooters (FPS) 

audio systems, which is the way the gamer 

experiences sound. It is a phenomenological 

methodology that focuses on how sound is 

experienced in real-time by players and is more 
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practical to experience-based game research, as 

opposed to production-focused audio studies. 

 

 

 

 

 

III. METHODOLOGY

 
Aim of the Study 

The main objective of the study is to analyze 

the purpose of sound design in the gaming industry 

and especially on the gaming experience of the Grand 

Theft Auto 1 (GTA I) game. The research aims to 

learn the role of sound in enhancing the emotional, 

cognitive, and experience involvement of players in 

the course of playing the game. In particular, the 

study examines the ways in which early low-fidelity 

sound systems can be used as meaningful cognitive 

soundscapes in an open-world game. Through the 

analysis of the connection between sound design and 

the experience of the players, the research is going to 

prove how auditory factors influence the feeling of 

immersion, perception, and interaction in the game 

world. 

 

Scope of the Study 

This study will be restricted to a qualitative 

study on the sound design in the Grand Theft Auto 

game franchise, specifically in Grand Theft Auto I. 

The paper is dedicated to the analysis of the 

environmental and ambient sounds, sound effects and 

notifications, music, and the interface audio, and how 

the aural aspects can affect the emotional and 

perceptual reactions of the players during the game 

play. Instead of focusing on the technical production 

methods of game audio creation or on the software 

that sound designers use, the research focuses on the 

experiential and interpretive aspects of sound in the 

gameplay. The study is also not quantitative 

experimental testing or statistical 

 

 

 

 measuring the player responses. Rather it involves an 

interpretive study of sound as an experience in the 

gameplay setting, that is, how the players perceive 

and respond to sound in the virtual space of the game. 

 

Significance of the Study 

This work has importance as early video 

games have commonly been characterized as sound 

design due to the neglect of focusing on visual 

realism and the enhanced audio technology in current 

video games. The early game audio systems are often 

said to be technologically constrained compared to 

the current sound systems. These early sounds 

designs were however significant in the formulation 

of player experience and interaction in the digital 

space. Using the application of Soundscape Theory 

to the evaluation of Grand Theft Auto I, this study 

demonstrates that even limited sound resources may 

provide memorable and meaningful play experiences 

to the player. The research is relevant to the sphere of 

game studies because it extends the theories of 

soundscape and acoustic ecology to the domains of 

the initial open-world video games. Thus, in this way, 

it emphasizes the significance of sound being one of 

the strongest forces of emotional involvement and 

lived gameplay experience. Moreover, the study 

offers a qualitative analytical model, based on which 

it is possible to consider the sound design within the 

low-fidelity game setting and comprehend the 

historical progress of sound in interactive media. 

 

Research Objective: 

RO1: To Examine how the sound environment and 

context in GTA I influence the player level of 

emotional and cognitive immersion in his or her 

gameplay. 

RO2: To Investigate the use of sound design in 

supporting sensations of realness and lived 

experience in the GTA I open-world setting. 

RO3: To test the effect of various types of in-game 

audio (e.g., ambient sounds, music, dialogue, sound 

effects) in combination with each other on player 

engagement and embodiment in gameplay. 

 

Research Questions: 

RQ1: What are the effects of particular terms of 

soundscape in GTA I on the emotional reactions and 

immersion of players during the game? 

RQ2: How does the design and execution of game 

audio in GTA I help players to feel realism and 

virtual lived experience? 

 

RQ3: What is the experience and perception of the 

interplay between the ambient sounds and music and 

dialogue during open-world exploration in GTA I? 

 

This paper will use a qualitative approach to research 

in order to explore the concept of sound design as an 

experience in video games. An appropriate approach 

of the research is qualitative because the study is 

aimed at perception analysis of the players, the 

emotional involvement, and the gameplay experience 

instead of quantifying the sound effectiveness by 

means of quantitative data. The approach will explore 
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the ways in which players perceive and experience 

sound in-game and the way these sounds help to 

make the game more immersive and engaging. 

 

 

 

 

 

IV. RESEARCH DESIGN

 

The study is based on a qualitative analysis of a game 

experience guided by the phenomenological inquiry. 

Phenomenological view will enable the research to 

explore the experience and perception of sound by 

players playing a game and it focuses on the 

emotional reaction, perception of senses and 

cognitive interpretation. In this context, sound is 

viewed as experience in that it influences the way the 

players participate in and perceive the virtual reality 

of the game. 

 

This study is theoretically informed by the use of 

Soundscape Theory that considers sound as a 

component of environmental structure, and not a 

stand-alone sound stimulation. Based on this view, 

sound is an acoustic environment that affects 

perception, behavior as well as the emotional 

response. With this model, the acoustic environment 

of Grand Theft Auto I is considered a form of 

cognitive soundscape where the things created by the 

environment, the sound effects produced by the 

environment, and the music used in the game together 

form spatial awareness, immersion, and interaction 

with the player. 

 

 

Grand Theft Auto I is chosen as a single-case study 

because of its historical significance as one of the first 

open-world video games and because of its use of 

minimal sound design making it functional. The case 

study method is able to provide thorough insight into 

the mechanics of sound functioning in the game 

setting despite the constraint of technology. The main 

sources of data to be used in this study are gameplay 

observation and reflective analysis. The researcher 

records the various sound events that happen during 

the sessions of the game including environmental, 

vehicle sounds, alert sounds and music. These sounds 

are then interpreted regarding the context of the 

gameplay and player interaction. 

 

Data analysis is achieved by means of thematic 

interpretation, the richness of soundscape and 

recognition of environmental sound in the game 

setting. Elements of sound are divided and analyzed 

within the context of playing scenarios, interactions 

of the player, and the emotional reaction. Such 

interpretation is an attempt of the study to create an 

improved comprehension of the functioning of sound 

design under technological limitations and still to 

achieve significant and involving game play 

experiences. 

 

Sound is not presented as such but rather an 

experience that composes the virtual world. Players 

experience GTA streets in a way that involves audio 

messages that are combined with images, evoking the 

feeling of spatial awareness: a low-frequency car 

rumble would make the space seem more real, and 

crowd chatter would lead to the feeling of chaos in a 

city. Cognitively, this triggers the interpretive 

activities that interpret a siren as pursuit danger or 

ambient jazz as narrative nostalgia that reflects the 

encounter of the real world phenomenology of sound 

as a structure to environmental meaning. 

 

Research Framework 

 

The flow chart displays a cyclical process, which 

begins with recording the GTA street sounds and 

proceeds to the analysis to repetitive refinement of 

the sound design. Arrows are used to show data flow 

and feedback loops, with I used to show the repetition 

to analysis in the case of game changer elements. 

This framework facilitates empirical research on the 

use of audio to help people be more immersed in 

games such as GTA and is based on soundscape 

theory, initially by researchers such as R. Murray 

Schafer. 

 

 
Figure 1. Research Framework 
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The study design in this paper is aimed at analyzing 

the sound design in video games and specifically in 

the gameplay-based setting of Grand Theft Auto 

(GTA I). The framework will seek to comprehend 

how the sound elements in the game would enable it 

to generate a sense of immersion in the sound of 

urban settings. 

 

This study has been based on the Soundscape Theory, 

which was created by R. Murray Schafer. Using the 

theory of a digital gaming setting, the research 

examines the extent to which virtual sound 

environments are re-creating or simulating real world 

auditory experiences. In the given context, GTA I is 

considered as the case study as the game is an open 

urban setting where various environmental sounds 

can be observed, including vehicle noise, sirens, 

explosions, and other sounds on the streets. All these 

sounds form an acoustical image of the world of the 

game. 

 

Soundscape Richness describes the variety, 

stratification and complexity of sounds that occur in 

the game environment. It looks at the interaction of 

several sound sources at the same time to create a rich 

and dynamic soundscape making it seem more 

realistic and more engulfing.Environmental Sound 

Recognition on the other hand is concerned with 

recognizing and classifying the various 

environmental sounds that take place during the 

gameplay. This involves the sound of traffic, sound 

of engines, cop sirens, gunshots, and other 

background urban sounds which outline the virtual 

city setup. 

 

Using the Soundscape Theory on the following 

parameters of analysis, the research framework 

allows a methodical look at the way sound design in 

GTA I creates a virtual urban soundscape. In this 

way, the research will unveil the contribution 

environmental audio can make toward the player's 

feeling of space, atmosphere and lived experience in 

the game world. The framework reflects the ways in 

which the research analyses sound design, and the use 

of environmental soundscape in the Grand Theft 

Auto I gaming and its role in the lived experience of 

the player. 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. DATA ANALYSIS 

 
The pioneering soundscape richness with a high 

degree of environmental sound recognition and 

integration can be seen in Grand Theft Auto 1 (GTA 

1), which was released by DMA Design (now 

Rockstar North) in 1997. The audio layer of the game 

despite its top-down 2D viewpoint and technical 

constraints of the time makes the game appear like an 

active urban simulation that puts the players in a 

realistic city setting and plunges them into the chaotic 

environment of the metropolis. The basic aspects 

consist of the sounds of pedestrians, automotive 

horns, sirens of police, echoes of gunshots, and foleys 

such as footsteps, crashes, and traffic noise. These 

add to the heavy sonic palette, which will later be 

more developed into 3D soundscapes of subsequent 

GTA titles. 

 

 

Figure 2. Grand Theft Auto 1 

 

A major strength here is the environmental sound 

identification of the game; in which the sound is 

dynamically prompted by the actions and context of 

the player. Indicatively, the honking of the horns 

increases during high-speed chases, the tone of 
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conversation between pedestrians changes to yelling 

abandonment rather than talking in a casual tone, and 

the tone of engine roar changes depending on the 

vehicle and the speed. Such reactivity creates a spirit 

of playful, reactionary world-making, which makes 

Liberty City seem alive despite the lack of visual 

depth. Its sound design is well above its budget, 

compared to the technology of the time, such as 

Driver (1999) or the Midtown Madness (1999): the 

limited hardware (e.g. PC speaker or early Sound 

Blaster cards) is used to add 8-bit sounds on top of 

each other to create a unified soundscape. 

 

Nevertheless, repetition can be pointed out as a 

significant limitation. Numerous noises like the 

repetitive foot quips of the pedestrians (Hey, watch 

it! or "Get outta the way!") and is recycles across 

sessions with cyclic horn blasts to produce auditory 

fatigue with long play. This is because of the memory 

limits of the PlayStation and DOS period where 

developers put more emphasis on the variety in the 

visuals and the mission than the size of audio 

libraries. Loops can be observed once 30-45 minutes 

have passed and it may be adding to the headaches 

reported by the users due to excessive exposure. This 

is worsened by modern playback (through emulation 

e.g. through PC) where the compressed audio files 

emphasize aliasing artifacts further overloading 

cognition of the listeners. 

 

 

Figure 3. GTA 1 Gameplay  

 

The sound detail in GTA 1 was innovative when put 

in context of release period. Gaming audio in 1997 

was primitive, imagine the MIDI music on the Doom 

(1993) or the sparse effects on the Quake (1996). 

GTA 1 went further with foley (i.e. tire screeches 

playing along with skids) and voice acting, which 

they used based on real city recordings in order to be 

realistic. It established a precedent of open world 

audio, which inspired such follows-up games as GTA 

III (2001), which saw an expansion into positional 3D 

audio. However, when it comes to lengthy sessions 

(1+ hours), such repetition breaks the immersion, 

which is similar to the initial VR research on auditory 

overload (e.g., Bastian et al., 2019, on repetitive 

soundscapes that cause mild headaches by sensory 

habituation). 

Regarding data analysis, GTA 1 scores well on 

richness (8/10 era-appropriate detail), recognition 

(9/10 reactivity) but poorly on sustainability (4/10 

due to loops). The quantitative measures may 

comprise sound variety index (unique samples per 

minute) and qualitative player logs on the headache 

onset. This dichotomy points out sound design 

compromises of resource-constrained development, 

which can be used in procedural audio in current titles 

such as Cyberpunk 2077. 

 

The analysis of sound in this paper considers the 

usage of sound design as an environmental 

soundscape in the game play of Grand Theft Auto I. 

Using the Soundscape Theory, the analysis interred 

the two analytical parameters of Soundscape 

Richness and Environmental Sound Recognition in 

the analysis. These parameters allow explaining how 

different parts of auditory interaction take place 

through the gameplay and how this interaction results 

in the cognitive, emotional and experience 

involvement of the player.The reflection gameplay 

observation and the interpretive analysis of the 

auditory elements present in the GTA I virtual 

environment are examined. Soundscape richness is 

the diversity, stratification and dependence of sound 

elements of the playing place. The sound world in the 

game GTA I is dynamic urban as sounds of different 

types are combined together e.g. ambient sound, 

sound effects, environmental sound and background 

sound. The most prominent part of the GTA I 

soundscape is the incorporation of the urban ambient 

noise, that is, the movement of the traffic, the sound 

of the distant horns, and the general background noise 

in the city. Although the game operates with the 

technological constraints of the late nineties, these 

ambient sounds simulate the sound of a crowded city 

environment. 

 

Figure 4. GTA 1 Gameplay 

 

These background layers contribute to creating the 

sound identity of Liberty City, and the gamer can feel 
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that the world of the game is alive and inhabited. The 

consistent repetition of traffic sounds and urban 

noises in the distant city make the atmosphere 

acoustic, which corresponds to the soundscapes of 

the real world city. The soundscape theory states that 

these layers of environmental sounds also help the 

perception of spatial realism and the players feel that 

the virtual space is a living acoustic ecosystem. The 

other component of the soundscape richness is the 

availability of interactive sound effects responding 

immediately to the actions of players.  

 

These include: 

 

● Vehicle engine sounds 

● Tire sound when it turns 

● Collision and crash effects 

● Gunshot sounds 

● Explosion effects 

 

These noises are action-response systems, and the 

audio feedback is directly proportional to the actions 

of the player. As an example, cars that accelerate 

have more engine sounds and collisions have 

instantaneous crash effects that support the 

repercussions of players. These reactive sound effects 

help to reinforce the embodied experience of the 

gameplay because the players get an immediate 

auditory feedback of what they are doing in the game 

world. Such interplay between the sound feedback 

and the actions of the player adds to the look and feel 

of the soundscape. The sound effect of GTA I 

presents a new sound feature in the form of radio 

stations in the cars, whereby the player listens to 

music as he/she drives cars. The radio system is a 

diegetic sound source in the game world unlike the 

traditional video game background music which 

exists outside the narrative environment. 

 

According to this strategy of design, music is able to 

work as an element of the city culture of the game. 

The radio stations recreate the driving experiences in 

real world where the music accompanies traveling in 

the city and enhances the feeling of being realistic 

and immersive on the part of the player. Contextual 

audio design Contextual audio design in open-world 

games One of the earliest implementations of 

contextual audio design in a gameplay environment 

is the use of radio music to produce more than just 

emotional tone in the game: sound can also play a 

role in environmental narrative. 

 

The main feature of a soundscape richness in GTA I 

is the overlapping of multiple layers of sound. In the 

game, one can usually hear a mixture of sounds that 

take place simultaneously, including: 

 

● Vehicle engines 

● Police sirens 

● Pedestrian voices 

● Traffic horns 

● Radio music 

 

These sound sources are layered to create a 

complicated acoustic landscape that is similar to the 

actual urban acoustic spaces. This intricacy boosts 

the feeling of the player that the game world is alive 

and leaves something to chance.Acoustically and 

ecologically, the density of the environment is added 

to the perception of such a layering construction, 

where the overlapping sound sources are perceived to 

create a realistic urban environment. 

 

2. The Environmental Sound Recognition. 

 

Environmental sound recognition is the capability of 

the player to detect and recognize various sources of 

sound in the game environment. In GTA I, different 

sounds play an identifiable role in communicating 

information with regard to the context in which the 

game is played. 

 

Police Sirens as Threat Signatures: The siren of the 

police is one of the most memorable environmental 

noises that can be heard in GTA I. Siren sound is used 

to indicate the existence of a law enforcement vehicle 

that is chasing the player. This sound soon gets 

ingrained in the minds of players as they become 

accustomed to it being a sign of danger of being 

captured or being attacked and it begins to be a 

significant part of the auditory system. The 

psychological tension of the game play is enhanced 

by the growing intensity of sounds of sirens of the 

police chases. Cognitively, this sound functions as an 

alert mechanism that makes players change their 

strategies, avoid police cars or change their path 

through the city. 

 

 

Figure 5. GTA 1 Gameplay 

Spatial Awareness and Vehicle Sounds: The sounds 

that are involved with vehicles are important in 
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creating spatial awareness in the game world. The 

auditory effects include the engine sounds, braking 

sounds, collisions and so on, which are used to 

provide audio information regarding the movement 

and location of vehicles in the game world. 

 

Since GTA I is based on a top-down view, such sound 

effects are especially significant to make the players 

feel the active motion of objects in their 

surroundings. For example: 

 

Wheezing engines can mean that there is a speeding 

car around. 

Sound of collisions alerts about the accidents or other 

impediments in the immediate environment. 

Such sounds help the players to understand the spatial 

relations and find their way in the city space. 

Pedestrian Vocalizations 

 

Another important element of the environmental 

sound recognition is pedestrian voices. These vocal 

expressions consist of a show of surprisedness, anger, 

or fear toward the actions of players. For example: 

 

It can also be described as pedestrians screaming at 

vehicles when they are coming close to them. 

Vocal responses can be observed in the case of 

violent behavior or collision. 

 

These reactions simulate the feeling of the human 

population in the game world and help to create an 

impression that the city world is socially alive. 

Although the number of dialogue samples is minimal, 

they add to the social realism of the game setting. 

There are event-based sound markers that are 

represented in the gameplay through gunshots and 

explosions. These sounds are used to signal some 

conflict, destruction or a high-intensity play. 

 

Their suddenness and the intensity of these sounds, 

therefore, captivate the attention of the player at once. 

They serve as sound effects in the life of the game 

events, they are used to signify important moments in 

the story. These aural cues can be used to create a 

framework of the gameplay experience by 

contrasting normal activity in the environment with 

action-packed moments. 

Soundscape Interaction as interpreted. The 

correlation of soundscape richness and 

environmental sound recognition generates a unified 

auditory condition in GTA I. Although the density 

and atmosphere of the urban environment is 

determined by the richness of soundscape, 

environmental sound recognition enables the player 

to make sense of the particular sound signals in the 

immediate environment and take a response to the 

sound signal. 

 

Combined, these parameters form what can be 

termed as cognitive soundscape whereby players are 

guided by auditory data in order to interpret 

gameplay scenarios, predict danger, and navigate 

through the virtual city. This dialogue proves that the 

sound design of early video games was not a solely 

decorative feature but rather a fundamental factor of 

the nature of perception, immersion, and decision-

making in the player. 

 

Parameter Observed Sound Elements Player Experience Outcome 

Soundscape Richness Ambient city noise, vehicle sounds, 

radio music, collision effects 

Creates dense urban atmosphere and 

immersive gameplay environment 

Environmental Sound 

Recognition 

Police sirens, gunshots, pedestrian 

voices, vehicle movement 

Enables players to identify threats, navigate 

space, and interpret gameplay events 

Combined Soundscape 

Effect 

Layered environmental sounds and 

responsive audio cues 

Produces cognitive immersion and enhances 

the player's lived gameplay experience 

 Table 1. Parameter wise Data Analysis 
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VI. KEY FINDINGS 
 

The 1997 soundscape of GTA is high-quality both in 

richness and reactivity, with a pedestrian chatter 

overlayed with horns, sirens, and foley to create a city 

of chaos, but limited by 2D limitations and hardware 

limitations such as Sound Blaster cards. 

Environmental audio is dynamically reacting to 

behavior e.g., amplified horns during chases or 

changing pedestrian screams outpacing other 

characters such as Driver (1999). Recurrence of loops 

(such as quips such as Hey, watch it!, etc.) becomes 

tiresome after 30-45 minutes, and is associated with 

memory capacity as well as possible headaches due 

to extended play or emulation artifacts. It was 

historically revolutionary in regard to primitive 

1990s audio (Doom MIDI, Quake effects), 

pioneering the foley/voice integration, which 

inspired the 3D audio in GTA III. Points: richness 

8/10, reactivity 9/10, sustainability 4/10; indicates the 

trade-offs of procedural audio in the modern games. 

 

1. Soundscapes of the Environment improve 

Cognitive Spatial Awareness. 

 

It can be seen that environmental sounds in Grand 

Theft Auto I serve as cognitive cues, which assist the 

players to understand and navigate the virtual  

 

city landscape. Vehicle engines, horns, police sirens, 

or the voice of a pedestrian are sounds that are used 

as auditory cues to the spatial events that happen in 

the environment of the gameplay. Although the game 

may be viewed at the highest level, at the top, these 

sounds give some kind of context of the game, 

whether it is a threat nearby, the chases, or the traffic 

congestion. 

 

With the help of the Soundscape Theory, these 

environmental sounds create a level of acoustic 

environment which can help the players to create a 

mental picture of Liberty City. These cues help the 

game world players decode game situations like 

when they are coming close to the police or a traffic 

jam and this proves that sound is a mechanism of 

navigation and awareness in the game world. It is 

consistent with the past studies that indicate that 

game audio may be a part of situational awareness 

and player decision-making in interactive settings 

(Collins, 2013; Grimshaw, 2011). 

 

2. Sound Design Enhances Emotional Response and 

Gameplay Cinema. 

 

The results have shown that the sound effects have a 

great bearing on the emotional scale of the gameplay. 

As an illustration, the use of sirens in the police may 

escalate when pursuing criminals and make the 

player feel a sense of urgency and danger, which 

makes them psychologically more involved in the 

game. Likewise, the abrupt gunshots or the crash of 

the collisions create immediate emotion responses, 

which supports the impact of the gameplay 

experience. 

 

These sounds add to the immersion of playing the 

game, as a phenomenological standpoint, since 

players are able to react to both visual and dynamic 

sound stimuli. The soundscape in this way acts as an 

emotional controller, influencing the player with 

emotion of stress, excitement or anticipation during 

the gameplay events. This would be in correlation 

with studies in psychoacoustic research which have 

shown that auditory stimuli can play a major role in 

perception of emotion and physiological arousal in 

interactive experiences in media. 

 

3. Meanwhile, the Layered Sound Elements create an 

impression of the urban realism. 

 Despite the fact that GTA I was made using minimal 

technological means, a combination of several layers 

of sound (including ambient noise of the city, car 

sounds, police signals, and radio music) creates a 

complex sound atmosphere in the city. The 

combination of these layers creates a kind of virtual 

urban soundscape, that is, these layers imitate the 

acoustic environment of a real metropolitan setting. 

In the context of acoustic ecology, the game 

establishes a digital parallel of a sound environment 

in the city where several sources of sound are active 

at the same time. This stratification creates an illusion 

of the player that the world in the game is dynamic 

and living, which creates the illusion of realism in the 

environment of the game with minimal graphics. 

 

4. Interactive Audio Strengthens The Agency of the 

Player. 

A major discovery is that several auditory aspects in 

GTA I actively react to the activities of the player. 

For instance: 

The engine sound is greatly adjusted by vehicle 

acceleration. 

There are crash sound effects that are triggered by 

collisions. 

Pedestrian vocal responses are altered by aggressive 

behaviors of the players. 
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These responsive sounds effects help to emphasize 

the idea that the actions of the player are directly 

impacting the game world. This interactivity 

enhances the feeling of agency, in which the player 

believes that the choices they make can be felt in the 

in-game world. The soundscape is thus a feedback 

system, which informs about the consequences of the 

actions of the players and supports the interactive 

character of the game. 

 

5. Sound Loop Repetitriment helps to reduce Long-

term Immersion. Although the soundscape is rich, 

another limitation of the soundscape that is identified 

by the study is associated with audio repetition. Many 

sound effects such as dialogue by pedestrians and 

sounds of horn are reused often because of the 

technological limitations of the late 1990s. The 

repetition of loops of sounds over a long period of 

time may cause auditory fatigue, which, in the long 

run, may decrease the level of immersion 

experienced by the player. This is a weakness of the 

hardware of early gaming systems, and thus limited 

the size of audio libraries that could be accessed by 

developers. Although the soundscape in the 

beginning contributes to the feeling of the immersion, 

repetitive patterns slowly unlock the artificiality of 

the environment. 

 

6. Radio Music Helps to the Narrative Atmosphere. 

 

The GTA I in-game radio system contributes to the 

cultural and narrative setting of the gameplay space 

immensely. The musical accompaniment in radio 

stations is representative of the urban culture and 

introduces some personality to the driving 

experience. 

In contrast to the background music of the old video 

games when it was presumed to be an external source 

of music, the radio is an in-world audio device, i.e. 

the music is viewed as a part of the world, not an 

introverted soundtrack. This design approach 

enhances the sense of realism and prefigures 

subsequent open-world game audio systems that seek 

to use diegetic sources of music. 

 

7. Early Game Audio The Potential of Low-Fidelity 

Soundscapes. 

 

Among the most valuable results of the study, it can 

be stated that technological constraints are not the 

only possible obstacles to the immersive sound 

design. Despite the use of simple samples and the 

lack of memory capacity, GTA I manages to build a 

meaningful auditory space that facilitates 

interactivity in gameplay and narrative context. The 

paper thus shows that creative sound incorporation 

can result in the creation of the immersive 

soundscapes and not necessarily the use of  

 

technology. This observation is notable specifically 

to the development of audio design in games in the  

past and how early video games formed the basis of 

interactive sound systems in the present day. 

 

 

 

 

 

 

 

Research Objective Key Findings 

RO1: Analyze environmental sound 

influence 

Environmental sounds function as cognitive markers that guide 

spatial awareness and gameplay decisions. 

RO2: Explore perceived realism and 

lived experience 

Layered soundscapes simulate an urban auditory environment that 

enhances realism and immersion. 

RO3: Evaluate interaction of audio 

categories 

Ambient sounds, sound effects, and music interact dynamically to 

shape emotional engagement and player agency. 

Table 2. Key Findings of the Study 
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VII. CONCLUSION
 

Grand Theft Auto 1 (1997), is one of the times when 

creative audio design became able to triumph over 

technical constraints and a set of preliminary 

guidelines of an immersive open-world game. 

Despite the primitive 2D top-down gameplay and 

the hardware limitations (8-bit Sound Blaster sound 

card and memory limitations on DOS/PlayStation) 

of the GTA 1, the sound environment of amazing 

density and response was created. The effects like 

pedestrian muttering, building horns, sirens of cops, 

echoing of gunshots and synchronized foley 

(footsteps, tire bursts, smashes) were multi-layered 

to give a simulated urban ecosystem beats. 

 

The sound recognition in the environmental sense is 

one of the new elements of the game. Dynamic 

reflection of the audio effects was agency of the 

players: small talk would turn into terrified screams 

during rampage, engine responses to the nature of 

the vehicle, and background traffic would be added 

to a high stake chase. This level of interactivity 

brought about a feeling of psychological reality, and 

the anarchy of Liberty City was brought organically 

to life, even surpassing Drive (1999) or Midtown 

Madness (1999) which had lower focus on the 

world-building, and more on the nature of the 

vehicles. 

 

Nonetheless, the new technology also came with a 

trade-off that was most evident in the form of the 

cost of repetition on sustainability. The lack of 

storage led to looped pedestrian puns (Hey, watch 

it!), cyclic horns, and less than 30-45 minutes 

produced auditory fatigue, and imitation placed even 

greater mental and headaches on the prolonged use. 

 

GTA 1 provides methodological information in data 

analysis in sound design research. Richness might 

be measured using metrics such as unique samples 

per minute or spectrographic entropy, whereas 

qualitative diaries might be used to measure the 

decay of immersion. In contrasting timelines, we can 

see the development: reactive loops in GTA 1 to the 

spatialization in GTA III, and the adaptive mixing in 

GTA V. This development inspires contemporary 

issues of procedural audio, such as the neural density 

of Cyberpunk 2077 or the biome-layered games of 

Red Dead Redemption 2 matching your interests in 

open-world audio. 

 

In conclusion, the legacy of GTA 1 is seen as a 

monument of daunting creativity. It made immersive 

sound more democratic, showing that thick reactive 

soundscapes do not have to wait until technology is 

abundant. To designers now it is a caution against 

the dangers of repetition and a proclamation of the 

value of contextual integration. In your work, these 

results connect the past with the future, implying 

hybrid schemes: AI-induced variation to combat the 

loop, making sure that in terms of sustainability, it 

does not compromise reactivity. With the 

development of the gaming audio industry to the 

frontiers of haptic and binaural technology, GTA 1 

has provided us the message that real innovation 

thrives on constraint, enhancing the experience of 

the player over time. 
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