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Introduction:

With the rapid development and integration of technology into daily lives, engineers find
themselves faced with the large responsibility of ensuring design safety. A specific sector in
which this issue has emerging prominence is the game industry. From the advent of mechanical
games like the iconic pinball machine in the early 1900s to the sophisticated video games of

today, the evolution of gaming has been a remarkable journey.

The early 1900s was swept by the introduction and development of mechanical games
such as the pinball machine. These games were a large hit with the general public, especially
pinball. Proliferating styles of the game addicted so many people that for decades, pinball was
illegal in many US cities, including New York City, Chicago, Los Angeles and Oakland
(Vaughn 2011). Development then transitioned to arcade games, followed by the release of the
first consoles, and finally resulted in the video games of today. Despite their technological

differences, these games all share similar qualities that keep them relevant today.

To survive their illegalization movement in the mid 1900s, pinball manufacturers started
focusing more on art and appeal in their games. The manufactures added more carnivalesque
imagery, louder and more frequent sound effects, and innuendo in their themes (Vaughn 2011).
This is a distinctive point in game development where an evident change in design
considerations was apparent. These mechanical games, for all the fun they were to play, were
designed to make money. Pinball designers intentionally made their games more addictive,

employing in-game features designed to psychologically engage and captivate the player. The



allure of these games was undeniable, making them a form of mass entertainment long before the

digital era.

This same logic is being applied to an even larger extent in the modern games with
technology making the effects of this logic all the more intense. As technology advanced, the
gaming landscape transformed from mechanical amusements to arcade games and eventually,
home consoles. In the technical portion of this paper, | will delve into the design of the pinball
machine that my capstone team is creating. | will discuss the specific design considerations we
are implementing to ensure not only the player's satisfaction but, crucially, their safety. The
legacy of pinball continues to inform our design, prompting us to prioritize responsible gaming.
In the research on Science, Technology, and Society (STS), | will explore the pressing issue of
game addiction. This involves an examination of the ethical responsibilities of contemporary

game developers in crafting experiences that entertain without causing harm.

Technical Topic:

In 2016 a capstone group under the direction of Professor Gavin Garner embarked on
creating a UVA themed pinball machine. This was an ambitious project for the accelerated
capstone and the group made it about a third of the way through. The current capstone class is
picking up the project with the goal of installing a functioning UV A pinball machine in 15-15
(student hangout spot with arcade on the corner) for students and members of the community to
enjoy. The goal is to provide students and the broader community with an enjoyable and

immersive UVA-themed pinball experience.



The project started where the 2016 capstone team left off. The team had a general design
and structure for the game as well as some parts already manufactured. Components like the
playing field, ramps for the ball, and flipper assemblies have already been made. This provided
us with the general framework of the playing field but left much of the game design up to us.
With the groundwork laid, our group's initial focus has been to chart the game's path and scoring
system. We have contemplated at length how to infuse UV A and Charlottesville unique themes
and characteristics into the game, ensuring that it offers players a personalized and captivating
experience. These design aspects are crucial in making the game resonate with its intended

audience, creating a connection between the player and the virtual world we are crafting.

Our group began by laying out the scoring and player path for the game. We
incorporated themes and traits specific to UVA and Charlottesville to create a personalized
experience that would provide players with a fun and interesting game. We will demonstrate how
responsible design can not only produce a captivating UVA-themed pinball machine but also

address the broader ethical concerns that contemporary game developers face.

Pinball Field Layout



After brainstorming and planning the group moved into the next phase of the project
involving mechanical design and manufacturing. This capstone group is challenged with building
and implementing the mechanical features a pinball game implores such as pop bumpers, vertical
up kickers, and drop targets. Drop targets are a feature of pinball machines in which the player
hits the ball into the target to achieve some objective and the target will fall indicating
achievement. In working with the team on the drop target design several considerations emerged
involving both the mechanical actions that need to be completed as well as the player experience
we hope to convey.

To begin laying out the general framework of the design I referenced the manual of
Jerseys Jacks, The Hobbit, pinball machine. This provided a technical look into a production

drop target design.

Drop Target Design Reference (Jersey Jacks 2018)
Our group initially considered three different methods of power for resetting the targets

including a solenoid, a linear actuator, and an electromagnet.



Drop Target Design Consideration

| explored the solenoids in the drop target design but we ultimately decided on a linear
actuator for its durability and functionality. The linear actuator provides us with the unique
ability to raise and even lower our targets on command allowing for the niche personalized

experience we hope to provide with our design.

STS Topic:

In the entertainment industry of today gaming has become one of the most popular
pastimes. The Entertainment Software Association estimates that around 60% of
Americans, around 145 million people in all, currently play some type of video game and though
this covers all age ranges, 30% of these Americans are youth and it is within the youth that the
danger lies (ESA 2018). When human brains are young and in development they are most
susceptible to influence from what happens in everyday life. Certain aspects of video games that
reach the youth including those that involve violence and other age inappropriate aspects are
likely to be associated with poor behavioral patterns (Kutner 2008). It has been argued that

videogames and slot machines have more inherent similarities than differences, (i.e.



conceptually, psychologically, behaviourally, etc.), and that videogame playing can be described
as a non-financial form of gambling, playing for points instead of money (Griffiths 1991, 2005).
When consumer goods that exhibit these qualities are made widely available, concerns arise
regarding the intent of developers. Are these games being made with the harmless fun that we all
imagine being the driving motivation or do developers intentionally add features to increase play
time and player spending?

Both driving themes are apparent in current on-shelf games and while some developers
certainly have the wrong intent, there are companies like Nintendo that design games with the
player’s health as a primary concern. With the Nintendo Wii (NW), the Nintendo company
aimed at creating a video game that had both mental and physical benefits. With cognitive games
that prioritize activities that involve attention, memory and movement skills and exergames
which are games that include a significant amount of exercise requiring physical movement from
the player, the NW has even gone as far as being used in neurocognitive rehabilitation (Pessoa
2014). The same cannot be said about several of Nintendo’s competitors. Activision and
Treyarch are two larger video game developers that collaborated on one of the most popular
video game series, Call of Duty. This is a first person shooter game that involves lots of violence,
frustrating endings, and is really fun to play - for the appropriate player. Features like game
modes that never end, lengthy in-game tasks, and pay to win themes encourage unhealthy player
habits such as overplaying.

The ethical considerations surrounding video game development are multifaceted. The
responsibility of game developers extends to the well-being of their players, particularly the
impressionable youth. While some developers may prioritize profit over player health, others like

Nintendo have demonstrated that games can promote cognitive and physical health. As the



gaming industry continues to evolve, it is crucial for developers to consider the potential

consequences of their creations on the mental and physical health of their audience.

Research and Analysis:

The driving question of our capstone design is how the best user experience can be
created. Our group will use this question as a goal for all design decisions to create a unique
finished product. With features like player decisions, balanced scoring, and multiball our pinball
machine implements an appealing layout. Our thematic design is catered toward the end user. In

finalizing the design our team will strive for an intuitive playing field with engaging gameplay.

Conclusion:

Games can be a fine source of entertainment when designed and applied appropriately.
With our capstone project our team hopes to provide an enjoyable entertainment platform that
encourages responsible gaming. The customized pinball machine will feature a unique player
progression with realistic score levels. In 15-15 the machine will provide entertainment to
students and faculty alike. There is much work to be done and many design decisions are yet to
be made. When they arise the team will be sure to consider the end user ensuring ethically
correct decisions. The end user is a fundamental consideration, one that all game developers
should heed, and responsible companies in the field, such as Nintendo, exemplify the way
forward with their innovative and interactive platforms.

In the gaming industry, it is essential to recognize the dual nature of its impact on
consumers' lives. Video games have become a widely embraced form of entertainment, skill

development, and cognitive stimulation to millions.However, there are concerns about the



potential adverse effects, particularly when it comes to the influence of violent content and the
design of games that encourage unhealthy gaming habits. Developers have a large responsibility
in shaping the ethical dimensions of this industry, and the case of Nintendo's Wii serves as a
testament to the positive potential of gaming. As the industry continues to push the boundaries of
technology, the welfare of the players, especially the younger generation, should remain at the
forefront of developers' intentions. Finding a balance between providing engaging entertainment
and fostering player well-being is not only ethical but also crucial for the lasting success of the

gaming landscape.
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