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Chapter 1: Introduction

Chapter 1 Introduction: The resurgence of pixel art in modern video games has become a defining characteristic of the indie movement. Beginning as the only art form due to technical limitations with graphics and hardware, pixel art in video games has developed into a strong genre of using deliberate artistic choice. Many modern indie games such as Stardew Valley [1], Celeste [2] and Dave the Diver [3] have become modern cornerstones to the pixel art genre, with their retro appeal and ability to evoke player emotion, create unique aesthetic appeal and memorable gaming experiences. With this said, there is limited research on how pixel art influences a game's success, player engagement and overall reception. This research will study the reasons why pixel art retains its popularity. 

Chapter 2 Literature Review:  Within the literature review, secondary research will be conducted that begins with a historical overview and content of the genre. This will be useful to establish core fundamentals of the pixel art genre and game design elements.  Areas that will be significantly covered are the semiotics of pixel art, player psychology, nostalgia and artistic design principles.  

Chapter 3 Research and Methodology: Primary research will then be conducted through surveys, which incorporate both quantitative and qualitative analysis. Surveys have been selected due to user engagement with the genre, including relevant gaming communities and indie game developers. 

Chapter 4 Case Studies and Analysis:  Will analyse a range of real-world examples through case studies to ascertain common and successful themes that can be applied to the prototype. These include Stardew Valley, which is a pixel-art farming simulation that uses ‘comfort’ as a unique selling point and applies a level of routine to develop consistency; Dave the Diver, which integrates a hybrid aesthetic approach using pixel characters with 3D environments and has had commercial success through player reception; Octopath Traveller combines high definition (HD) innovation, visual impact, storytelling and immersion; Celeste uses a minimalist pixel art as a storytelling tool and applies visual prompts within the game mechanics. 
Chapter 5 Practical Implementation & Prototype Development: This will summarise the prototype's overall development, including the game engine and tools used. Furthermore, discuss the developmental stages, which include concept, design, prototyping and testing. Additionally, explaining the iterative developmental stages based on playtesting feedback and research gathered through qualitative data. Finally, reviewing the challenges and solutions throughout the prototype development process and the delicate balancing of aesthetics and gameplay. 

Chapter 6 Findings and Discussions: Will analyse the outcome of the research through primary and secondary research in the project, and what I discovered through the creation of the practical project. This will also talk about game theory and design principles in creating video games and how their effective use can contribute to a commercially successful game. 
Chapter 7  Conclusion: This will summarise the project as a whole and how successful the overall process has been throughout the development process. 






Chapter 2: Literature Review
2.1 Historical Context of Pixel Art in Games 
The origins of pixel art in early games were due to limited graphical capabilities "In the early days of gaming, pixel art was not a stylistic choice but a necessity due to hardware constraints"[4]. Pixel art emerged during the 1970s, becoming a defining visual style. The first example of pixel use in video games is considered to be created by physicist William Higinbotham called Tennis for Two [5], in 1958. Games such as Super Mario Bros [6] and Pac-Man [7] expanded on pixel art to create engaging storytelling and visual aesthetics. As video game technology improved, the need to use pixel art diminished over time, and it was replaced by 3D graphics video games with higher resolution. However, the visual style survived, becoming more of a design choice that implemented nostalgic visuals and simplicity. Therefore, hardware limitations inspired creative solutions to designing video games.
	[image: A video game screen with a pixelated character

AI-generated content may be incorrect.]
	[image: undefined]

	Figure1  - Super Mario Bros [6]
	Figure 2 – Pac-Man [7]



2.2 Aesthetics and Semiotics of Pixel Art
The constrained resolution of pixel art necessitates minimal design so that every pixel can hold a significant meaning, and this requires game designers and artists to convey ideas through simple yet powerful imagery, as good pixel art requires bias, style has a role in this process. Using pixel art requires the intentional use of every detail, with game designers and artists carefully using each pixel to depict or relay what they want the player to feel. 
This means that even a few pixels can impact or suggest character movements and emotions, as pixel art forms can be interpreted as intuitively understood player language. Therefore, even small changes to pixel art forms can convey deep emotional messages and further enhance the player's immersion. 

	[image: A pixelated image of a video game

AI-generated content may be incorrect.]
	[image: A couple of cartoon characters

AI-generated content may be incorrect.]

	Figure 3 – Use of animation conveying movement
	Figure 4 – Animation frames showing the death animation of a character from Itch.io [9]



2.3 Player Psychology and Nostalgia in Game Design 
Nostalgia influences player emotions and attachment to video games through emotional resonance. Emotional resonance is a connection between memory and aesthetics, and immersion, such as Pokémon Red (1996) [10] & Pokémon Fire Red (2004)[11]. This example highlights the intention of creating nostalgic resonance through design. Pokémon Fire Red is a renewed version of the original Pokémon Red. The renewal keeps the nostalgic feeling from the first design. The renewal improves the graphical abilities. A higher resolution and bit rate create a bright colour and a higher resolution, compared to the initial version. This displays an instance of developers improving on the first design. The improvement also makes it more attractive to later generations that did not play the original games. 

	[image: Pokemon Red and Blue's most memorable moments - CNET]
	[image: A video game screen with a cartoon character

AI-generated content may be incorrect.]

	Figure 5 - Pokémon Red (1996) [10]
	Figure 6 - Pokémon Fire Red (2004) [11]


[bookmark: _Hlk197953679]
Players also associate retro game styles with their early gaming experiences, further increasing player engagement. “These games trigger positive memories and dopamine release, enhancing emotional resilience and providing comfort amidst modern-day stress” [12] Nostalgia plays a vital role with pixel-based games, having a significant psychological effect on players. Triggering memories of lasting emotional experiences, familiar visuals and music from childhood and early video gaming experiences, which creates comforting feelings and reduces stress in the player. This makes games more appealing to audiences that have nostalgic resonance with these games and the younger generation that didn’t experience these games first-hand. 
Younger generations are increasingly drawn to the retro game revival... Nostalgia plays a crucial role; millennials and younger generations find charm and satisfaction in the innovative and often quirky retro gaming hardware and experiences they missed during their childhood [13].
 Players new to pixel art games who didn’t grow up with retro gaming appreciate the simple, down-to-earth styles and uniqueness of pixel art-based games, especially since many modern AAA games have overly designed aesthetics that compromise their stylistic uniqueness. While modern AAA games tend to concentrate on the latest technology to enhance realistic visuals, retro-style games emphasise simplicity, comfort and an original gaming experience. 

2.4 Indie games and the Resurgence of Pixel art 
Recently, pixel art has become far more accessible to new or independent developers, whilst games with high fidelity graphics using 3D assets require more advanced techniques, large development teams, higher budgets and more sophisticated software. Today, indie developers can use programmes such as Aseprite and Pyxel Edit to create character sprites, animation, environments, and user interfaces. With unrestricted use of Unreal Engine 5 as the game engine, indie developers can work with fewer financial restrictions.  

Indie developers might also feel a sense of creative freedom compared to working with AAA studios, with limited creativity. Working as an indie developer allows for a unique visual identity despite the limitations of technology, in which most AAA studios have higher standards of quality and overall scope of the game's size. This could also suggest that with an oversaturated market of AAA studio-made games, indie developers gain further recognition and praise for their uniqueness and bold visual style.  
Pixel art has also been compared to Monet's impressionist paintings. In these, the player experiences the impressionism of filling in the blanks of details throughout the game, creating unique experiences and forming their visual relationship with the art. For example, Celeste’s main character, Madeline, proves that having a limited amount of detail creates a unique player-by-player experience by just using four pixels.

	[image: screenshot of Celeste game featuring pixelated skyline and character jumping]

	Figure 7 – Celeste 2018 [2]



2.5 Game Feel and visual feedback in pixel games 
Pixel art-based games are renowned for overall clarity and response time in gameplay. Combining user feedback and intuitive animation can illustrate a concise and reactive gameplay experience to the player. This can be a very important factor in game design, especially in the platformer and action genres
  “Visual feedback is another key component of 'game feel.’ The right particle effect, the perfect screen shake, can amplify the impact of an action and provide crucial information to the player”[14]. 
Games with complicated mechanics that might include particular movements, attacks, and item pick-ups can require the smallest of inputs to be reactive to the player, pixel-based games to excel in meeting the user's needs in responsiveness and visual feedback due to the precision of the sprite design being within only a few pixels, hence the term ‘pixel perfect’. 
Animation techniques in pixel art can not only convey interesting and visually appealing moments but can also directly influence the player's motivation towards visual feedback, as Jesse Schell explains: “Animation is not just about moving something around—it's about communicating emotion, personality and reaction”[15]. This highlights that animation in pixel art is an intuitive player language that can further develop the overall game feel. 
	[image: A video game screen with a sword

AI-generated content may be incorrect.]

	Figure 8 – Showing animation techniques, and player communication through movement [14]




Chapter 3: Research Methodology

[bookmark: _Hlk197977952]3.1 Research aims and objectives 
My aim throughout this research is to identify the modern resurgence of pixel art in video games and how, for many independent developers, it has become the preferred choice for developing their video games in our contemporary era. To answer, how does the effective use of pixel art influence the player's experience, the overall feel, and the commercial success of a pixel art game? My research will also aim to bridge the gap between theory and the practical development of a prototype. This study will use primary research through surveys, with thorough analysis of the results, which include qualitative and quantitative data, and secondary research to help establish the fundamental concepts of pixel art and video game development. 
[bookmark: _Hlk197977999]3.2 Research questions 
See Appendix. 
[bookmark: _Hlk197978029]3.3 Survey and distribution 
Google Forms was selected due to accessibility and ease of use; the questions were designed to fully understand an independent developer's perspective, using both questions that will use both qualitative and quantitative analysis. Surveys were selected as a methodology to gain insight from individuals in the industry and real-time data, which would aid in current game development and identify positive and negative aspects of indie development. Three online groups were selected in their expertise regarding indie-developed pixel games, these include; 

Reddit – IndieDev, Solo Development, Pixel Art 
I decided to focus on target groups within social media, and several groups stand out as potential targets for indie developers. Targeting social groups with large followings also ensured that I would receive responses and feedback from the community. Utilising social groups within the target area enhances the likelihood of genuine reactions, as members possess experience in these subject matters and maintain credibility. I chose to engage with subreddit groups such as r/IndieDev [16] and r/SoloDevelopment [17] and r/pixelart [18] to concentrate on the indie development aspect of the survey. Both are established groups of developers with a following of over 331k. 

LinkedIn – Indie games developer 
I also wanted to gain a better understanding from industry professionals on social media platforms, including using the LinkedIn public group Indie Games Developer[19]. Again, an already established group with over 125k members, this group suited my targeted area for research, as it had industry professionals with practical experience in the industry.   
Discord – Cobra Code, Pirate Software  
I also followed up with some Discord groups focused on pixel art and independent developers. 
For the practical element of my project, I created a game test version for players to test. I also created a survey for the play testers to give feedback, report any issues, and give their general opinion of the test version. Feedback is vital to the practical aspect of the project; this way, I was able to identify that the game functions the way it is intended to, and also helps identify any issues with gameplay experience, performance issues and general feedback of how the game looks and feels to the player. Outlining these issues before finalising the project would ensure the best version of the final game, to maximise the player's overall experience and meet both the expectations of players and the developer.  
	[image: A screenshot of a computer

AI-generated content may be incorrect.]
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	Figure 9 – Social media post to Reddit group r/SoloDevelopment  [17]
	Figure 10 – Social Media post to Linkdin group Inde Games Developer [19]



3.4 Case study approach 
Using case studies as a methodology helps identify key aspects of game development and provides insights into what makes a video game appealing to a consumer. Studying these case studies helps define core elements of functional game design to give the player an immersive experience. Careful consideration of specific pixel art game features and their potential distinction from other game styles will differ. Using case studies, I can identify player behaviour, design elements and mechanics. This helps to avoid problems, refine game mechanics, and produce a better player experience.
[bookmark: _Hlk197978121]3.5 Tools & Technologies 
This project will utilise various industry-standard tools to aid in the development of a pixel art video game prototype and research within the project. The tools selected for this project were carefully chosen for their integration with the project and to support my independent development within modern standards of pixel art video games. The tools used are as follows: 
· Aseprite: A software programme used by many artists in the industry as a 2D pixel art tool. Aseprite is able to produce detailed sprite characters, tile maps for environment texturing, and animations. It can also export custom projects for better utilisation within the game engine. The low cost and one-time licensing have also been taken into consideration to emphasise the accessibility of solo development further. 

· Unreal Engine 5.4: This will be the primary base for the game's development, using UE5, which supports both 2D and 3D game-making elements. I will also utilise integrated plugins that integrate 2D sprite-based assets, including Paper2D and PaperZD. The UE5 plugins will enhance the workflow and assist with prototyping without extensive coding knowledge, as the use of the blueprint system in the engine is accessible and easy to understand to most.    

· Pyxel Edit: This will further extend the sprite integration with the game engine and Aseprite. Pyxel Edit is commonly used by indie developers for animation, tile sets, and tile maps for the game's environmental design process. It also works well with Aseprite and enhances efficiency during the project. 

· Google Forms: Will be used for the purpose of conducting surveys and collecting quantitative data from players, pixel artists, and independent developers. Feedback from game testing will also be collected and used to adapt the project based on the results from the surveys.

· Reddit, LinkedIn, and Discord: Connecting with groups of independent developers and artists is essential. Using multiple groups will also ensure that biased opinions do not affect the research results. Collecting data from these groups will provide crucial feedback for both critical and positive aspects. 

All tools and technologies will aid in the main goal of the project, which is the primary focus. Project results will also benefit from a thorough investigation and real-time development of the project. The project's low-cost factor is also taken into consideration to ensure accessibility for indie developers. 


3.6 Ethics & Constraints of Methodology 
This project to the best of my ability will gain valuable insights into video game design and the significance of aesthetic choices. However, some limitations may influence the results of the research. Potential issues may be present as follows: 
Playtest & Surveys: When selecting participants for play testing and surveys, selected groups from social groups and online forums are used as a targeted demographic. Social media groups are selected for members of the gaming industry; however, this may affect a broader range of findings with a higher volume of participants taking part. The study does not ask for any personal details from the survey participants and solely focuses on researching perspectives within the industry. 










[bookmark: _Hlk197978370]Chapter 4: Case Studies and Analysis
[bookmark: _Hlk197978503]4.1 Case Study 1: Dave the Diver 
Dave the Diver  [3] was first released on June 28th 2023, by independent developer Mint Rocket. In Dave the Diver, you play as Dave, the main character in a sea diving tycoon adventure. By day, Dave adventures to the deepest parts of the ocean, scuba diving for exotic fish and runs a sushi restaurant at night. Selling over 1 million copies in just 10 days of initial release and as of November 2024, sold over 4 million copies across all platforms [20], Dave the Diver has quickly become a staple of an indie-developed, pixel art game. Dave the Diver combines traditional 2d pixel art style and low-poly 3d models.  In an interview with Software Engineer Daily, game director Jaeho Hwang says, 
Drawing on our team’s expertise in 2D game development, we thought it would be fun to play spearfishing as a 2D arcade action game; the idea took shape, and a prototype was born. Yet, we swiftly realised that the prototype lacked the necessary depth and spatial realism to truly embody the essence of the ocean. To address this shortfall, we decided to transition the background to 3D—a transition that, fortunately, proved less challenging than expected [21] 

	[image: ]
	[image: Dave The Diver Review – Gamecritics.com]

	Figure 12 - Dave the Diver (2023) – showcasing 2d elements in a 3d environment [3]
	Figure 13 - Dave the Diver (2023) – Main character ‘Dave’ created using pixel art [3]



Mintrocket's developers worked to combine an arcade feel with more spatial depth. This combination makes the experience of exploring deep waters greater and makes use of the 2.5d artistic style. This style sets a modern standard for how developers can use functional art styles from both retro and modern standards. It also further enhances the art style, making it more visually appealing and immersive. Dave the Diver stays simple in its pixel art style, and the game shows a great depth of storytelling and immersion. It does this despite limited graphic capabilities.
4.2 Case Study 2: Stardew Valley  
Stardew Valley was developed by Eric Barone. Released in February 2016, it became an instant hit in the gaming community, selling over 41 million copies as of December 2024. Although its artistic style might initially suggest simplicity, it offers a deep gameplay experience. The core gameplay element is a life-sim starting your farm in a small town, growing your crops, tending to your animals, and foraging, a small portion of the things a player can do. 
Stardew Valley operates as a 64-bit top-down pixel-style video game. The retro pixel style offers an authentic slice of nostalgia throwback with a modernised gameplay flow. In an interview with Mental Nerd, creator Eric Barone discusses his inspiration for this art style and why he chose pixel art: “The first games I ever played as a kid used pixel art… all stuff on the SNES. So I think I just wanted to recapture that special feeling that the old games give me” [22] 
Stardew Valley is also renowned within the gaming community for being a comfort or cosy game. With a relaxed gameplay feel and easy on the eye graphics, it could also suggest that the nostalgic factor of using retro-styled art also aids in the feeling of cosy or comforting, resonating with childhood memories of early gaming. Eric Barone also mentioned that his inspiration for Stardew Valley came from the video game Harvest Moon 1997 [23]. 
	[image: ]
	[image: Harvest Moon Screenshot 020]

	Figure 15 – Stardew Valley 2016 [1]
	Figure 16 – Harvest Moon 1997 [23]


 
Stardew Valley offered fascinating insight into how a solo developer created a cult classic game in just over four years. The overall size and scope of the game and its replayability factors must be considered when evaluating how much work must have gone into creating it.  

4.3 Case Study 3: Celeste 
Before starting this project, I had only heard of Celeste, but once I began preliminary research regarding pixel art, Celeste was a constant name mentioned. Created by indie developer Maddy Make Games in 2018, Celeste carefully understands the modern perspective of retro-stylised games. With low fidelity, Celeste focuses on the design's silhouette to show readability, emphasising a bright and colourful palette complemented with seamless animation. The minimalistic approach to Celeste doesn’t take any downgrade in character development or environmental immersion and expresses itself uniquely.
Celeste also adds weight to the game's feel and mechanics, with intentional animation cues despite being low fidelity. Studying aspects of this included jumping and landing animations, which showed and conveyed to the player the impact of movement and interaction with quick dash movements. Player input feedback felt very reactive, which ties in perfectly with the gameplay style and mechanics of the game, making for a very satisfying experience.  This is also supported by Joseph Diamon from Medium. “ The game’s gravity feels natural, which is especially apparent while jumping or falling, and the collision detection feels precise between Madeline (the protagonist) and interactable surfaces.”[24]
	[image: ]
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	Figure 17 – Celeste 2018 [2]
	Figure 18 – Celeste 2018 [2]



The ‘game feel’ within Celeste is directly targeted towards maximising player experience. It provides many examples of how I could adapt the game feel into my own prototype and further exceed player experience. 
Celeste is easily a modern example of how precise mechanics, nostalgic aesthetics, and deep emotional storytelling can provide an incredible player experience. 
4.4 Case Study Summary 
Each study presents a specific visual style and game structure. This design acknowledges the history of retro pixel art. It also presents a current form in the video game industry. In short, pixel art is important in today's games. Pixel art does well even with the limitations of current technology. It also makes people pay attention when they play. This information will affect the visual look of the prototype. It will also affect the game mechanics when the game is being made.




[bookmark: _Hlk197978571]Chapter 5: Practical Implementation & Prototype

5.1 Planning and pre-production 
The initial planning phase consisted of evaluating the project's scope and identifying key elements of the early design phase.  
· Idea and Concept Development: The initial ideas involved evaluating pixel art games, including style, theme and genre. Ideas were drafted from research and case studies. The aim was to create a single-level slice highlighting pixel art's evolution while prioritising player feedback and overall game feel. 

· Market Research: Current trends were examined in the gaming market, and an analysis of popular genres was conducted to form an initial concept for the prototype development, utilising Steam [25] reviews, YouTube [26] let's plays, and Reddit [27] discussions to discover an appealing aesthetic direction.  An initial survey was created using Google Forms and distributed among the community to gain market research on demographics, player preferences, customer pricing, market trends, and current qualitative feedback on the usage of pixel art games. 

	[image: Forms response chart. Question title: What genres of game do you usually play? . Number of responses: 25 responses.]

	Figure 19 – Market research on players' preferred game genres



· Game Design Document (GDD): A one-page game design document (GDD) was created to outline the game's foundations, for example,  demographic, age rating, overall story summary, unique selling points (USP), and other competitive titles. 
	[image: ]

	Figure 20 – One-page Game Design Document



Once this base was established, a 10-page GDD was developed, which covers gameplay, theorising game mechanics, audio, character designs, and environments. The format of this document was sourced from Scott Rodgers' Level Up [28,p.71], which helped to outline key game design elements throughout the development process.

· Early prototyping: An early prototype was created to help establish basic in-game mechanics in Unreal Engine 5. This was used to test out the in game mechanics using blueprinting and how these could be integrated into gameplay. This included testing the functions of the UE5 plugins Paper2D [29] and PaperZD [30], this helped establish how to apply character sprites and animations into the game set-up using blueprints. Test early characters were also used to observe their interactions with the environment. These tests informed specific animation methods and game flow. 
	[image: ]
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	Figure 21 – Initial prototype testing
	Figure 22 – Character sprite test sheet



[bookmark: _Hlk197979117]5.2 Production 
Main prototypes were created in the development stages of the production phase.  
· Asset creation: This segment of the design phase encompassed the development of character sprites, environmental props, tile sets, and tile maps, which were created using Aseprite and Pyxel Edit. The initial plan was also to create low-poly 3d models for the environment using Crocodile 3d; however, due to time constraints, focus was directed on creating a better gameplay experience. 

· Level design: The level design involved creating an arena-style dungeon where the player must fight against hordes of enemies through a wave-based system. It needed to ensure that the player had enough time to react to incoming foes and provide sufficient space to fight back. A wave system was implemented into the gameplay in the level design, as the player cleared each wave, the difficulty would increase until they completed all the waves. This was included to create a better gameplay flow, to test different levels of skill, to challenge the player and for user engagement. Through implementing this method, a sense of achievement is also created for the player. 

· Unreal Engine Mechanics: The Unreal Engine blueprint system was used to include primary mechanics such as attacking with a sword and bow, health and item pick-ups, and movement. Using collision boxes and character hitboxes for both the player and enemies ensures good player feedback and tight gameplay. The enemy AI was implemented to hunt the player character and to give the ability to follow the player and attack. This instilled a sense of urgency in the gameplay, creating a defensive condition that the player had to avoid, otherwise leading to losing the game after taking too much damage. 

· Iterative builds and testing: During the process, multiple iterative builds were developed, which included prototypes for mechanics, variations in level design, and a primary prototype build. Each iteration was internally tested, evaluating game mechanics like player speed, enemy knockback, animation synchronisation, mechanic functionality, and player interaction. 
[bookmark: _Hlk197979133]5.3 Testing and QA 
Within this project phase, a playtest was conducted for participants to play the test demo. The demo was created to receive feedback on the overall gameplay, test aesthetic appeal, and identify any bugs or optimisation issues that could be remedied. Further recommendations from feedback were also encouraged to help further enhance the design and player experience. 
· Bug fixes: Only one bug was reported from 8 play test responses, (see the appendix 20).  If the player got knocked back into a corner of the map, they could hit enemies freely without taking any damage. Upon further investigation, the collision box on the corner tile of the map was protruding (see figure 23), and I changed the collision box to better fit the scale using a polygon instead of a square collision box (see figure 24). Through iterative testing, the bug no longer exists, and the game now functions as intended. Iterative testing is strategically important so that functionality is as intended prior to release. 

	[image: ]
	[image: ]

	Figure 23 – Original collision box on tile map (see bottom right corner)
	Figure 24 – Fixed collision box, using a polygon collision box (see bottom right corner)




· Playtesting: For playtesting, the demo was shared with various participants from the game course and a few trusted members of the gaming community. Following the playtest, the participants were required to complete a survey for feedback. The survey concentrated on the game's visuals, sound design, and the overall gameplay experience. Analysing the feedback allowed for the identification of areas for improvement and to implement changes which would enhance the gameplay experience based on the participants' insights. The overall response to the demo was very positive, and every participant enjoyed and wanted to play more.  

· Optimisation: No optimisation problems were reported during the playtest and survey. The only challenge encountered was that two members struggled primarily with downloading the file, but this was resolved quickly. This may be because the file is hosted on a shared folder on Google Drive. In the future, better methods for demo distribution will be used to ensure this particular issue does not occur again. 
[bookmark: _Hlk197979156]5.4 Polishing and pre-launch 
· Visuals: Information from the playtest and survey showed some faults in the game's visual elements. The environment in particular, got a score of 3.88 out of 5 (see appendix 12). With this information, extra assets were added. Small changes to the visual style were also included. The additions and changes work to improve the game's immersion plus overall experience..     
 
· Sound: Using sound samples from itch.io [31], vintage arcade sounds were applied to achieve the overall retro and nostalgic feel. Sound effects were integrated into the player's interactability, these included player hit, enemy death and weapon attack sound effects. An 8-bit backing track was also used to fit the theme of the game, using a fantasy-based theme created cohesion and kept the same style genre that matched the visual aspect and feel of the game. 


5.5 Launch 
· Final amendments: Based on the survey feedback, a few minor adjustments to gameplay were finalised. This involved increasing the availability of health pickups, as some players noted they were scarce and felt the game was a bit challenging at times (See appendix [number]). Additionally, the timing of enemy attacks and the hit response, which was another point raised in the survey, was adjusted. 
 
· Release: The final step of the project was to package the completed game as an EXE file with the intention to share it with others for enjoyment and feedback. There were some problems during the packaging process because an SDK was not installed on my system. This was resolved quickly by following YouTube tutorials [32] and searching online. It was an insightful learning experience about possible problems that can occur during production, even near the end. I had not expected the challenge when creating the project. 

· Future Development: Based on the survey feedback, the aim is to enhance the game by adding more mechanics, enemies, and levels, ultimately creating a fully functional video game.      
5.6 Summary 
This chapter summarises the usefulness of applicable research,  demonstrating that the integration of reflective development,  project experience, and iterative design process has led to the creation of a functional prototype. Key elements include the successful implementation of pixel art, the game's overall feel, and user feedback. 














Chapter 6: Findings & Discussion
[bookmark: _Hlk197979219]6.1 Analysis of research  
· Market Research and Industry Trends: Market research analysis indicates that pixel art-styled games continue to be commercially viable in the independent gaming sector.  Many games, such as Stardew Valley and Dave the Diver, have sold millions of copies worldwide. This also suggests that low-fidelity graphics do not affect the commercial success of a video game and that retro game styles continue to be popular, appealing to a wide demographic of retro game players and introducing new players to this genre, one reason for players is their accessibility in both design and pricing. Additionally, the continued appeal is through nostalgia for this genre, although this has been enhanced at a pixel level, creating a precise gameplay experience. 

· Implications of Game Development: During this investigation, three stages of surveys were used as informed development tools within the design process. Firstly, initial market research was conducted to ascertain consumer preferences and to feed into the design process from a bottom-up strategy ref perspective. Secondly, a short survey was conducted to explore the use of pixel art in game development, its accessibility to indie creators, and comparisons with AAA studio production hurdles. Thirdly, a game test survey was conducted to garner information on the usability, function, player enjoyment, and aesthetic appeal. This was used to modify and improve particular game elements that were highlighted by the players, which impacted their enjoyment. These three surveys directly impacted the design and the game development process. 
6.2 Survey and Playtesting Feedback
· Visual Appeal: The overall impression from the playtest and survey was that each participant had positive feedback regarding the visuals, mentioning keywords which was encouraged. For example, players described the game as retro, nostalgic, with clean and vibrant graphics. Others also said that the art style was cohesive and felt like they were playing an established title. The only shortfall regarding visual appeal was the environment itself; changes were implemented to expand particular aspects of the environment to make it feel more authentic and immersive. 

· Game Feel: A core focus of the development of the practical project was ensuring the player had a fulfilling player experience. The general feedback from the players' gameplay experience was also positive, and they were happy with how the game functions as a whole. 75% of players noted that the game's controls and functions were easy to understand and responsive, while the remaining 25% said that they disagreed that the controls were easy to understand and responsive. A control scheme was supplied to the players to help them understand the basic functionality; this could also be due to the type of game that the players were not used to playing. However, this is not conclusive and can be used as a question in the future.

Players were also asked if the game was too difficult or too easy. From the responses received, the majority of players said the difficulty was just right for the gameplay experience, a few players said that it was also either easy or challenging, and just one person said it was too difficult for them.  From the feedback received, adjustments were made to the enemy characters regarding their speed, health and damage to make improvements to certain elements of the game and to increase usability.  






6.3 Design practices 
Through research and case study examples, several factors were determined that impacted the design process for maximising the overall player experience and achieving the development of a successful pixel art game.  
· Visual readability: Visual clarity in pixel art determines readability to players and how they understand specific movements or emotions, as a player's language. Ensuring that sprites have a compelling visual presence in the game is a deciding factor in player experience. 

· Animation: Effective animation techniques can further enhance the overall player experience, defining movements, emotions, or points of interest to the player. These aspects create a deeper impact, improve the game feel, and synchronise player input with animation, which improves engagement. 

· Traditional and modern techniques: The combination of retro graphics and modern techniques offers a more dynamic and appealing visual experience. With developing technologies in games, there is no reason why retro-style games can't evolve with the time, and further enhance the gameplay experience whilst still paying homage to pixel art in games. 

· Nostalgia: Nostalgia has a direct emotional impact on its players through the positive influence of childhood memories or early gaming experiences, this is also supported by Nicholas David Bowman saying “gaming-induced nostalgia has been theorised and demonstrated to positively influence both subjective well-being (such as self-reports of life satisfaction) as well as psychological well-being (such as personal flourishing”[33] 

· Game Feel: The successful feel of a game has been intrinsic to my design plan as  “Game feel is the glue that binds all other game elements together. It is the intangible, tactile sensation of control over a digital character or object, and it can transform a mediocre game into an exceptional one.”[34, p. 2] 
6.4 Case Study Principles 
Using the game design pillars, I was able to establish different areas of design when analysing the case studies of Celeste, Stardew Valley and Dave the Diver, these include;
· Theme 
· Tone 
· Target Audience 
· Gameplay loop 

6.5 Limitations of findings
Regarding the limitations of the findings, certain aspects of the research conducted can also reflect bias in the research. This may include the playtest version of the game being short and their preference for pixel art over other traditional types of art styles in games; further limitations are listed below. 
· Time constraints: The scope and quality of the overall project may have been affected by constraints applied to the limited time allocation.
 
· Bias of research: The research findings may be biased due to the selection of groups used for survey findings; this could have been improved by using a wider target audience. Sample sizes might also have affected the outcome of the research, as it may not represent the greater population. For the game test survey, I received eight responses. For the Indie Game Developer Survey: Pixel Art & Industry Challenges, I received 13 responses. With greater time, the distribution response may have been larger. 
 
· Misinterpretation: The questions asked in the surveys may have been perceived differently by the participants due to different perceptions. This was the case on occasion, where some of the answers received were hard to interpret, which may have affected the outcome of the results. 
· Media limitations: In some instances, trying to post the survey to different groups was limited due to a lack of permissions from the groups themselves. Also,  being unable to post multiple times to gain the maximum participants could have affected the visibility of the post itself.














Chapter 7: Conclusion
This dissertation has investigated the resurgence of pixel art in modern indie game development and how gameplay clarity, aesthetic appeal, and game-feel have a direct impact on the commercial viability of a video game's success. 
Through case studies, I have been able to assess different factors that can make an indie pixel art game functional and enjoyable. These main factors include pixel-perfect responsiveness, unique art style and overall player experience. These have been a consistent focus among the case studies and have proved helpful insights into the development of the project.

Using surveys has been insightful in understanding players' wants and needs within video game design. These have also been instrumental in evaluating how accessible the pixel art genre is to independent developers. In addition, the surveys that have been conducted have assessed current trends of pixel art in the gaming industry and the viability within the field and proves the longevity of the genre. 
 
This project has been a considerable learning curve as a game developer, and has put into perspective how much work goes into making pixel-based games and games themselves. During the process, I have had to learn several new programmes, including Aseprite and Pyxel Edit, both of which have been challenging. I have also had to learn a new side of game development in UE5, which involves a different setup process and workflow method using pixel art instead of 3d assets. 

The iterative process has been fundamental in the success of the outcome of this project, trying and testing methods have improved the overall quality of the product. Playtesting the project was a useful development tool and clarified direction on areas for improvement that needed attention, but also helped further enhance the players' experience and usability. 


Overall, the project has been successful. I have achieved what I intended. The final game does have room for development, as all players wanted to play the game on a larger scale. 
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Appendices
Indie Game Developer Survey: Pixel Art & Industry Challenges 
[image: Forms response chart. Question title: Have you ever used pixel art in a game project? . Number of responses: 13 responses.][image: Forms response chart. Question title: How many games have you worked on as a indie developer? . Number of responses: 13 responses.][image: Forms response chart. Question title: What is your role in game development? . Number of responses: 13 responses.]

[image: Forms response chart. Question title: How accessible do you think pixel art is for independent developers? . Number of responses: 13 responses.][image: Forms response chart. Question title: What are the primary reasons you choose to use pixel art in games? . Number of responses: 13 responses.]
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[image: Forms response chart. Question title: Has the rise of polished pixel art games (e.g., Celeste, Dave the Diver) affected your perception of indie visual standards? . Number of responses: 13 responses.][image: Forms response chart. Question title: What tools or resources do you recommend for creating pixel art as an indie dev? . Number of responses: 10 responses.][image: A screenshot of a computer
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Playtest Survey 
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[image: Forms response chart. Question title: How would you rate the environment?. Number of responses: 8 responses.]12
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AI-generated content may be incorrect.][image: Forms response chart. Question title: Did you like the characters? (Player character &  Enemies). Number of responses: 8 responses.][image: Forms response chart. Question title: How would you rate the overall quality of the sprites and animations? . Number of responses: 8 responses.]14
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AI-generated content may be incorrect.][image: Forms response chart. Question title: Were the controls easy to understand and responsive? . Number of responses: 8 responses.][image: Forms response chart. Question title: Was the difficulty too easy, too hard or just right? . Number of responses: 8 responses.]18
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[image: Forms response chart. Question title: Was there enough context to understand your goal in the demo? . Number of responses: 8 responses.]21
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[image: Forms response chart. Question title: Did you like the games soundtrack? . Number of responses: 8 responses.]23

[image: Forms response chart. Question title: Did the sound effects match the gameplay and atmosphere? . Number of responses: 8 responses.][image: Forms response chart. Question title: Was the any of the music or sound effects annoying or distracting? . Number of responses: 8 responses.][image: Forms response chart. Question title: How would you rate the overall sound and music of the game? . Number of responses: 8 responses.]26
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[image: Forms response chart. Question title: Would you replay the demo if there was more content? . Number of responses: 8 responses.][image: Forms response chart. Question title: What features would you like too see in the full version of the game? . Number of responses: 8 responses.][image: A screenshot of a chat

AI-generated content may be incorrect.][image: Forms response chart. Question title: Was there anything about the games mechanics that was unclear? . Number of responses: 8 responses.][image: A screenshot of a video game
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[image: Forms response chart. Question title: Was the HUD and UI easy to understand? (Health bar, Wave wave, etc) . Number of responses: 8 responses.]30
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Hey fellow devs!

I'm currently working on a dissertation report that explores the role of pixel art in indie game development — why it's
used, how accessible it is, and how indie challenges compare to those faced by AAA studios. If you're a pixel artist,
solo developer, or part of a small indie team, your experience would be incredibly valuable.

This short survey covers:
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How accessible pixel art is for indie devs

Creative freedom vs. AAA constraints
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It's quick (under 5 minutes) and completely anonymous.
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What genres of game do you usually play?
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What is your role in game development?
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How accessible do you think pixel art is for independent developers?
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What are the primary reasons you choose to use pixel art in games?
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In your view, what challenges do AAA studios face with using pixel art that indie devs might not?
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Misaligned expectations for what "good" pixel art s, and why gamers like it. Too much of a heavy reliance
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Indie thrives on looking cheap because they have less money on the line.

ie team with 1-2 artists, it's mostly the same style, but with large studios there will
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AAA may get hate because the stereotype with AAA is "high fidelity realism”. This is a gradient concen of
course but it is noticeable.
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High expectations
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Do you think pixel artis more creatively freeing than high-budget 3D visuals? Why or why not ?
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‘communicating the same idea.

No,as you can explore many possibilties in @ 3 space and even recreate pixel art using voxels.

s an indiidual,yes. 30 takes a ong time and takes a ot of specialized skllsthat are professions
themselves (modeling, sculpting, texturing,rigging, animatin). I takes me 5o long 1o do anything i 30, but
pirelari accessible.

Highbudget visuals also means tha there needs to be a HUGE return on investment, When you make &
highbudget game, it needs tbe proftable, which means tha there i not nearly as much room for
creativiy asthereis with something low(er) stakes like pixel art.

hink it can be more creativly freeing, s s a simpler medium, and th fact that only  certan amount of
detilcan be added i actually quite iberating, because it takes some pressure of the artst 10 produce
huge complex pieces.
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Has the rise of polished pixel art games (e.g., Celeste, Dave the Diver) affected your perception of
indie visual standards?

13 responses

69.2% ﬂ

@ Yes it has raised the bar

@ No each project is unique

@ Not sure

@ | don't consider those examples to be
the best examples of polished pixel art.
While these games have good art
direction, the actual art assets pale in
comparison to the amount of expense
required to make something older King
of Fighter titles. Eastward and Owlboy...
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What tools or resources do you recommend for creating pixel art as an indie dev?
10 responses

3 3 (30%)

2

| i ﬂ
0

Aesprite Asperite | like to use Aseprite! paint.net
Aseprite Clip Studio Pro aseprite, paint, krita
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‘Any other thoughts on pixel art and indie game development?

Toresponses.

thas a place, functionally and aestheticaly,but | thirk tslmiting. Any game that requires a modest level
ofvisual realism will robably ind pixe rt t be il suite fo s purposes. Check out Tenebris Somria for
.coolpixlart horror game that mixes i five acion ilmto il out theatmosphere and narartiv.

mo most modern day players dort think pixel art s supposed 10 ook ‘good". They expect 0 look abit
basic and dated. Consequently playersdorit generally are to pay more for a game thal has more dense
and complex pixe art. s usually more profiabletojust make simpler assets. This i a realshame.
because | feel ot of valuable ldschool knowledge must be dying out the same way 20 animation
curtentlys.

hink pixel art comes from a nostalgia when games had more soul. Most developers thatuse t grew up
With that style and ry 1o captre th essence of those times, in my opinion.

o, pixel artis a posiive foce in gaming that 1 hope never goes away

probably best avoiding unless yoire good at it/ gotfunds to pay arst. s a bt of a tap, hink, thinking
fewer pixels == easier o do.

ke | reccommend it 30is cool 100 we can use both together..
Nope, good luck on your dissertaton!
Oftenit can add or subtract a charm, the challenges come inthe form of design and execution.

A pixel artstyle allows for smpler animation and i less resource hungry, lowering tech imitations t play
pixl art games orto makethe artwork required.
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What is your first impression of the game's visual style?

8 responses

It has a very retro vibe like being played on a gameboy colour.
Retro and nostalgic

I really like it, especially the characters!

Retro like dig dug

Nice and vibrant and good graphics

Vibrant, clean, fun

Legend of Zelda, clean, impressive sprite work

A nice call back to retro top down shooters; similar idea to what Vampire Dungeons is going for.
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How would you rate the environment?
8 responses

2 (25%)

0 (?%) 0 (?%)

1 2 3 4 5
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Did anything about the style feel out of place?

7 responses

No it actually felt like | was playing a slice of an established title.

I would like to see the pixel sizes matched across everything, the background is marginally different from the
characters, and the HUD uses much smaller pixels, also the skulls were linear filtered instead of nearest
neighbour (blurry).

I thought the style matched the music and gameplay very arcade retro.
No

No.. the brightly colored adventurer fits the dreary dungeon environment.
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Did you like the characters? (Player character & Enemies)
8 responses

® Yes
® No
©® Maybe
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How would you rate the overall quality of the sprites and animations?
8 responses

5 (62.5%)

3 (37.5%)

0 (?%) 0 (?%) 0 (?%)

1 2 3 4 5
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What would you add or take away to make the difficulty just right?

8 responses

Maybe at the start of battle allow the enemies to be hit? to make it less about running away at the start.
More health hearts

Maybe it's just me, but | couldn't get past wave 3. It felt like the enemies were doing more damage to me
than | could do to them. | think more powerful weapons introduced as more enemies spawn would be a
great addition, perhaps also allowing the player to move during the attack animation or making it shorter.
Another trick which [ like to use in my games is to make the player's attack range slighting further than the
enemies’, allowing for strategic movement around the enemy.

Have ammo for the bow as you could easily train the enemies so they couldn't touch you and fire away.
When | did a playthrough with melee only | found the game to be much more challenging.

N/A
More powerups and or making the current ones appear more frequently.

I would move with WASD, and then aim with the mouse. it felt clunky to use, especially the bow. when
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Were the controls easy to understand and responsive?
8 responses

@ Strongly disagree
@ Disagree

@ Neutral

@ Agree

@ Strongly agree
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Was the difficulty too easy, too hard or just right?

8 responses

@ Too Easy

@ Easy

© Just right
@ Challenging
@ Too hard
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Did you feel encouraged to keep playing?

8 responses

Yes, The increased difficulty helped keep me interested.
Yes - very addictive

If there were more levels | would certainly keep trying, however the motivation wasn't there when | kept dying
and there was no new environments to see.

Yes as I'd like to see a variety of enemies and weapons, the same kind of craving as binding of isaac.
Yes

Yes and once it is fully developed and finished | would swing/shoot away for hours

yeah, even though i had difficulty, i wanted to keep playing. to push through the challenge

Yes, especially with the increasing challenge of each round
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Was there any bugs or moments where the game wasn't behaving as expected?

8 responses

not sure if you are supposed to be able to attack enemies as soon as they spawn in or not?
No

Not really a bug but you can pick up the health that spawns with the first wave while your health is still full,
wasting it. Something that can be learnt but is slightly annoying as a new player.

If you stand in the corner you can just spam the sword. You'll take the first initial hit but the invinsibility
frames are long enough to just keep spamming the sword and kill the enemies. There are enough hearts
provided so that you can rinse and repeat this strategy.

Nope
No bugs to report
no

No.
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Was there enough context to understand your goal in the demo?
8 responses

® Yes
® No
©® Maybe
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How would you describe the game's mood or vibe in 3 words?

8 responses

Retro, Fantasy, 8bit

Retro, nostalgic, addictive
retro dungeon crawler?
Arcade dungeon survival
Fast, fun, bright

fun, lighthearted, addicting
Pixel, oldschool, dungeon

Fantasy, Dungeon-ey and mystic
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Did you like the games soundtrack?
8 responses

® Yes

® No

©® Maybe

@ Personally no, but it does fit the games
tone. Perhaps I'd have preferred it if it
sounded more spooky

@ yes, however it felt very in front of
everything that was happening, and
perhaps even ambient sounds, like
dripping water in the cave, or a torch fi...
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Did the sound effects match the gameplay and atmosphere?
8 responses

® Yes
® No
©® Somewhat
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Was the any of the music or sound effects annoying or distracting?
8 responses

® Yes
® No
©® Maybe





image50.png
How would you rate the overall sound and music of the game?
8 responses

4 (50%)

0 (?%) 0 (?%)

1 2
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Would you replay the demo if there was more content?
8 responses

® Yes
® No
©® Maybe
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What features would you like too see in the full version of the game?

87
@

8 responses

@ More Levels

@ More Enemies

@® More Weapons

@ All three of the above options

@ All of the above, particularly levels with
obstacles or environmental hazzards.

@ all of the above

@ all of the above, a shop, perhaps some
roguelike elements to make each
different replay a little different every ti...
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How long did you play the demo for?

8 responses

00:__ 00:20 0030
01:__ 01:00
05:__

06: 06:00

12: 12:05

15: 15:00
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Was there anything about the games mechanics that was unclear?
8 responses

2 2 (25%)
1
1 (12.5%) 1 (12.5%) 1 (12.5%) 1 (12.5%)
0
Hitboxes were slightly difficult to read... No No.

N/A No everything was clear and to the p... no




image55.png
What would make you more excited to play a full version?

8 responses

A promo video with content that would be included?

Up the main characters skills

More levels, difficulty selection options.

Similair to binding of isaac and enter the gungeon. Just more enemies and weapons.

Power ups/weapons/bosses

More versatility in combat (Magic, daggers etc...)

any of the changes i've mentioned, and updates from the developer on how the game is coming along.

A fully fleshed out weapons systems, with enemies that give the player different challenges (I.e. Dodging
projectiles)
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Was the HUD and Ul easy to understand? (Health bar, Wave wave, etc)
8 responses

® Yes
® No
©® Maybe
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What was the one thing you would definitely keep in game?

8 responses

The art and sprite style

The overall look

Character art and animations.
The medieval dungeon style
Pace

The simplicity of the controls.

i like the vibe and game style, it is a very good type of game to get stuck into. i would keep the combat

The damage system (Including the hearts)
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What would you change or improve?

8 responses

The level design, to make it more than a combat arena. Potentially have it like a JRPG in the old final
fantasy 1,2, and 3 games on Gameboy.

More chance to increase health

Difficulty and levels.

The level layout, maybe like a maze system similar to pac-man but with more movement space.
Just content

Inits current state | wouldn't change anything.

a shop, perhaps some roguelike elements to make each different replay a little different every time, with
meta unlocks, more enemies and bosses, perhaps puzzle rooms on certain waves? | would move with
WASD, and then aim with the mouse. it felt clunky to use, especially the bow. when taking damage, the little
stun felt bad as teh enemies had time to pile on top, and you become stun locked. not sure what i would do
to remedy that. i think enemies death animation should be quicker, and trigger immediately on death as
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Any other comments or feedback?

4responses

Great demo really enjoyed the art style.

Cool game! In answer to the question "Were the controls easy to understand and responsive?" | put agree,
however, | strongly agree with “controls easy to understand” and remain neutral about "responsive” due to the
length of the attack animation and being unable to move during it.

Looking forward to seeing the game develop and playin:

amore polished state.

no as previous.




