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Games are an incredibly intricate media that is digested
differently by different people, and can take a lot of
work to design intuitive and fun systems. There are a
myriad of considerations to have, especially with the
increased fidelity of graphics that newer technologies
have afforded to game developers. This can cause
developers to forego some design implementations in
favor of higher resolution graphics. By using
think-aloud methods By using think-aloud methods we
are hoping to gain insights into the player’s experience
and build a model through the participant feedback
while they livestream their thoughts, feelings and
emotions. With the participants playing 6XSHJO DUR
(1996) we want to compare their experience to modern
games experience to give more Quality of Life (QoL)
improvements for the game design of 3D platformers to
enhance the player’s experience and satisfaction.
Because older games had to work with more limitations
in terms of technology, a lot of their workarounds can
be adapted into modern games to make considerable
improvements to the user experience.
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Players' interactions with the world and environment
have transformed noticeably as games have progressed
from simple 2D designs to immersive 3D worlds. When
talking about 3D platformers, usability plays an
important aspect as players need to manage movement,
camera angles, and complex navigation within a layered
space. Good usability enhances gameplay and makes
the experience more enjoyable, guiding players in a
way that feels intuitive without compromising on
challenge or engagement.
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Various studies have explored what makes games
usable, focusing on controls, interface, and overall
player experience. Researchers have proposed models
beyond traditional usability measures that emphasize
playability and immersion as critical components.
Unlike modern games today, early 3D games relied on
more subtle cues, such as visual landmarks and
environmental design, rather than structured tutorials
and adaptive controls to enhance usability. This
difference provides a unique chance to study how early
designs managed to engage players without the
usability tools standard in today's games and to see
which elements still appeal to or challenge
contemporary audiences.

This study examines the usability of classic 3D
platformers, focusing on how players navigate, interact,
and respond to crucial game mechanics and design
choices. This research uses a think-aloud method to
capture real-time player feedback to identify which
aspects of early 3D games remain accessible and
enjoyable and where modern usability standards might
enhance the experience without affecting the original
design's charm.

Through this analysis, the study will offer insights into
the essentials of engaging game design in classic and
current contexts. These findings will contribute to the
ongoing conversation about game usability, suggesting
ways to adapt older mechanics to meet current
standards while preserving the appeal of these early
classics. With worse technology, developers came up
with interesting and intuitive ways of designing these
older 3D worlds, which can be learned from to aid in



future designs as well. Making sure that a game is
intuitive and usable allows the player to have more fun
with the game and feel like they are playing a game
rather than fighting it.
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6XSHJO DUR , released in 1996 for the Nintendo 64,
is a landmark title in the gaming industry because it was
the first 3D platformer video game to make the leap
from classic 2D platforming to a 3D environment
allowing players full control over Mario's movement
and an adjustable camera for the player to view their
surroundings. The game follows Mario as he navigates
various worlds within Princess Peach's castle, using his
signature moves to explore open-ended levels, defeat
enemies, and solve puzzles. What makes 6XSHJO DUR
fascinating is how it balances the novelty of 3D
gameplay with challenges that feel both rewarding and
intuitive—elements that remain crucial in game design.

6XSHJ 0 DUR introduced a level design with
non-linear exploration where the player could obtain
Stars by fulfilling a specific objective or condition in
any order. The Stars are the main item to be collected to
open more levels and beat the game. Each level is a
self-contained course that encourages exploration, using
environmental cues and distinct landmarks to help
players find their way without heavy-handed
instructions. Players are guided by things they
recognize like signs, slopes, ledges, stairs and
noticeable landmarks, rather than explicit tutorials or
on-screen markers, which is a standard rule in now-day
games. The basic controls for Mario in this game are to
move, jump, kick and crouch. There are also more
advanced controls which are triple jump, ground pound,
long jump, back-flip, wall-jump and side-somersault,
where the player uses a combination of the basic
controls to perform them. The User Interface (UI) of
6XSU 0 DUR
stars, with a circular health bar divided into 8 parts, as
shown in Figure 1.

consists of Mario's lives, coins and
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However, despite its innovative design, 6XSHJO DUR
had limitations, especially regarding usability. While
impressive for its time, the game's free-moving camera
required constant manual adjustment, often leaving
players to struggle with their view of the action. On top
of that, the advanced controls demanded practice and
precision, which could be tricky for players new to 3D
gaming. However, instead of pushing players away,
these mechanics challenged them to master Mario's
movement, creating a sense of accomplishment once
they did.

Studying 6XSHJO DUR  offers a unique look into the
principles that make 3D platformers work well,
especially at a time when technical limitations require
clever design solutions. By looking at how players
today react to its controls, levels, and visual cues, we
can learn how to update those classic mechanics to suit
modern players better. The goal is to understand how to
keep the charm of these early games alive while making
them more accessible, ensuring that the magic of 6XSHJ
O DUR can still resonate with new generations.

K\ 6 XSBDULR
6XSHJO DUR  set standards that still influence game
design today. It was a masterclass in 3D design that
redefined both technical standards and gameplay
expectations, leaving a lasting impact on game
development practices and shaping genres that continue
to evolve today. We found the relevance in this game
because it has been re-released in different ways giving
new players the opportunity to play them. One way is
using the 1LQMIR 1IQMIR 6ZMWK 2 QXH

application included in the expansion pack of the



Nintendo Switch Online subscription. Another way was
the limited-time collection of 6XSHJO DUR ' $@6MBLY
(2020), which includes the 6XSHUODUR , 6XSHJ
0 DUR 6XQKI(Hand 6XSHJ 0 DUR * DOJ\ All the
games of this collection come from the same
product-line of Mario's 3D platformer games in
different generations.

According to Bradley Plummer, one view into how
satisfying experiences from the past, or what we long
for from the past, can provide insights into the affective
wants and needs of users, which in turn can inform
future designs and lead to the creation of pleasurable
and satisfying experiences in the future [3]. This is
important to this research because being 6XSHJ0 DUR
an old game it revolutionized the industry and we
can still learn from it. Being this the first 3D platformer
it created a genre where many other games were to
appear. David Pinelle et al. did research about how
genre similarities can be used to help organize usability
evaluations for video games. They believe that game
genres can be used to provide general guidance during
usability evaluations, but that designers must also
consider usability in a more comprehensive way to
safeguard against missing important usability problems
[4]. Plummer also suggests that
nostalgic feelings can transfer across experiences and
designs, as one participant of their study felt nostalgia
because of her strong associations with other games of
the same series [3].
This research paper helps in understanding and creating
guidelines for the genre of 3D platformer using 6XSHJ
O DUR  to bring the mental model of new players and
what they are expecting, what they need and how the
usability could enhance the experience.
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How to define usability in Video Games has been
highly debated between different authors. Meanwhile
the usability in a system is easier to measure with tasks,
in video games it affects more the controls, immersion
and flow of the experience than the experience and
satisfaction of the Ul. Sanchez et al. comment that it is
the recreational nature of video games that sets them
apart from other traditional interactive systems, such as
‘Desktop System’, which is designed to perform a
specific task [5]. While the modern definition of

Usability has included satisfaction as one of its
characteristics, Plummer mentions that satisfaction is
more akin to the prevention of pain, which in his words
is a “dated and limited view of enjoyability and
pleasure”. There is more to usability than the
prevention of error, and says that satisfaction, pleasure,
and enjoyability are key components of the user
experience and user needs [3].

Pinelle et al. mentions that game usability refers to the
degree to which a player can learn, control, and
understand a game. They also mention how the notion
of task sequences is not necessarily useful in games
since people play them differently depending on their
strategy or motivation. Some games are designed to
promote unstructured exploration, which means that
significant variability can be seen in how people choose
to interact with game interfaces and in the in-world
game [4]. Being Super Mairo 64 a video game that has
more open-world levels which encourages exploration,
having the player do tasks is not enough to understand
the usability but also having them explore the world
and observing how the players interact with it. This is
an approach we did in our research paper to better grasp
the mental model of our participants. While having the
participants engage in the exploration however they
want, Raphael Leroy’s research paper proposes that
usability was positively correlated with fluency of
performance, and that low usability could lead to
frustration [2]. If the user can’t find the objective or the
correct path the experience will degrade and it will
break them from the immersion and flow they were
feeling. Bringing this insight helps us understand how
usability works in game in contrast to other types of
systems.

While the tasks help us structure the playtesting session
with the user, the think-aloud technique is important to
better understand what is the player experience.
Pellicone et al. mentions that the think-alouds methods
allow them to understand key moments that work in
terms of triggering presence, and strive to recreate those
experiences as they continue the game design and
development [1]. Sanchez et al. also brings a definition
of all the experiences that a player may feel when
interacting with a game system. Traditional analysis
techniques for measuring UX, such as usability, are not
sufficient to analyze the experience in a gaming system
[5]. A different model to understand the usability of the



game, calling it the ‘Playability Model’, which includes
effectiveness, learnability, immersion, satisfaction,
motivation, emotion and socialization. This helps
understand better how the emotional aspect affects the
player's experience.
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This study used a qualitative think-aloud method to
capture player experiences and identify potential
usability enhancements in classic 3D platformer games,
explicitly using 6XSHJO DUR  as a case study. The
aim was to assess how players interact with older game
mechanics, level design, and controls and to analyze
how design improvements can enhance intuitiveness
and accessibility for modern players.
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Participants were selected based on various gaming
experience levels to gather a broad range of insights.
Each participant was given a brief overview of the
study's purpose, emphasizing their natural interactions
with the game rather than performance outcomes.
Before starting, participants were encouraged to
verbalize their thoughts, observations, and emotions as
they played. The participants had never played 6XSHJ
ODUR  before, ensuring that they will not view the
game through a lens of nostalgia, and had varying
experience with games of a similar genre, from none to
played a similar game in the same series. In Plummer’s
research paper about nostalgia, he mentions when
asking the participants what they thought about the
gameplay, nostalgic participants only provided positive
feedback whereas non-nostalgic participants provided
both positive feedback and criticism [3]. There were 5
participants. 4 males and 1 female. The age range was
21-24 years old. We found that younger people around
this age would not have played 6XSHJO DUR
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To conduct the study, we utilized the PC port of 6XSHJ
ODUR  to provide participants with an accessible
platform for gameplay. Each participant used a
Nintendo Switch Pro Controller, selected for its
ergonomic design and compatibility with the game,
ensuring a consistent control experience across all
sessions. The gameplay was recorded using Open
Broadcaster Software (OBS) for post-session analysis,
with an external microphone capturing audio for

high-quality think-aloud recordings. In Figure 2 you
can see an example of the recording we capture.
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Each participant engaged in a 30-minute gameplay
session, during which they were assigned a set of
specific tasks designed to explore various elements of
the game's mechanics, levels, and usability. These tasks
included learning advanced controls (such as the triple
jump), entering the first level, locating and activating a
Dark Red Switch, and obtaining the first star. Some
hints were prepared and provided periodically if players
spent excessive time on particular tasks to mitigate
frustration and maintain consistent pacing across
participants. Each hint was designed to preserve natural
gameplay flow while offering minimal guidance to
maintain the authenticity of participants' experiences.
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Think-aloud recordings paired with gameplay footage
were analyzed to identify patterns in participants'
interactions with the game's mechanics and design
elements. Key observations focused on verbalized
frustrations, successes, and moments of hesitation,
which helped pinpoint areas where usability could be
improved. By capturing participants' real-time
feedback, we aimed to uncover insights into the
usability of classic game design elements in 6XSHJ
0 DUR
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From the data collected, we have uncovered several
insights into what aided the player and what inhibited the
player in terms of design. We have compiled the data and
organized the findings into 5 distinct categories.
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One of the main grievances most of the players expressed

were comments about the camera controls. With 6XSHJ

ODUR being a pioneer in 3D games, the designers had
not much precedence with which to design their camera
controls around. As such, the controls were designed
using an inverted control scheme which was common in
previous games and real world analogs.

Because of these controls, many players expressed
frustration at different points of play that they could not
control the camera how they wanted to. [Quote here]. This
also relates to section 5.4, as many players have
experienced other modern 3D games which have
influenced their preferences. Because of how the camera
is positioned in certain areas, such right when the player
enters the castle, players sometimes struggle to navigate
properly. Oftentimes players would get stuck for a bit here
due to not being able to see the path or move the camera
to see it. Some players kept going into the first person
camera, which let them see where to go, but not let them
move where they wanted to.
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Another factor that affected user satisfaction was the
many text boxes featured in the game. As an older game,
reading manuals and other sources of text were the usual
methods of learning how to play a game. Because of this,
a lot of the text boxes in game provide valuable
information to the player as to how to play the game, but
most of these are optional and require the player to
intentionally interact with the objects to see the text
boxes.

The usability of the text in 6XSHJO DUR  generally falls
under 2 categories that the data highlights. The first is
with the text itself, with many players skimming over the
text and missing key points. This game has many text
boxes that essentially have the same content, which acts
as a failsafe if a player misses some of the text boxes.
This was shown in the data as most players encountered
some text boxes that contained hints to the tasks, but even
if they read the text they oftentimes missed the key words
or sentences that are the important ones. It also acts as a
potential deterrent to reading text, with players making
comments such as “there's too much text to read” often.
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The second category is with the usability of the text boxes
themselves. One player said “I hit A too fast and I didn’t
read what that said”. The button to advance the text is the
same as very commonly pressed buttons (A and B),
players often accidentally mashed through dialog or text
without even having the chance to read them. This is also
compounded by the low latency of the inputs affecting the
text boxes, where there is essentially no delay from when
the text box appears to when a button press can close
them. While they could go back to read the text in most
cases, because of the previous category as well as section
5.4, players decided they would not go back to read the
text most of the time.
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A less common usability issue was in relation to the
textures in the game. While not every participant
mentioned this, it still affected participants that did
comment on this issue. An example of this is with the
fence textures in the first level, Bob-omb’s Battlefield.
One player commented “Barbed wires on the fence... so I
shouldn’t touch it” (Figure 4). In reality, the fence is
harmless and only blocks the player, not damaging them.
While this may seem like a benign example, from the
video the player had to play avoiding the fence which
added to their cognitive load.
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Due to the sample of the players in this study, many of
them have prior gaming knowledge which has influenced
some aspect of their play, as briefly touched upon in
previous sections. This relates to section 5.1 heavily as
modern games feature a continuous camera, while the
camera in 6XSHJO DUR  has discrete settings that the
player manipulates. Not only that, but the camera is
locked under certain conditions which some players
pointed out. While this did have feedback player’s still
found it jarring that they could not move the camera the
way they wanted to.

This also aided the player in certain situations, such as
with the basic controls, many players were able to pick up
without reading that the A button was jump from past
gaming experiences. For the more advanced controls, it
ran counter to the player’s expectations. One example of
this is with long jumping, a player had expected to be able
to long jump because of prior experience with the game
series (a participant had played 6XSHJO DUR* DOJ\ a
more modern sequel to 6XSHJO DUR ), however, the
button to press it was different between the games. “I just
tried to do Mario Galaxy controls... I keep on hitting R to
crouch...”. In reality, for 6XSHJO DUR the control to
crouch and subsequently long jump is using the L button.

Finally, because Mario is such a widely known video
game character, he has a lot of preconceived ideas about
what he can do. A participant mentioned “I know for sure
Mario hits [blocks]”, which is based on other titles he has
been featured in that are a separate genre from 6XSHJ
0 DUR
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The final category is about Consistency. We define

consistency here in terms of the design of systems or
levels. This data comes more from gameplay footage,
where many players were able to follow a basic path laid
out by the level design. This path features a brown dirt
path and a few wooden bridges in a similar but more
orange hue. However, later in the level, the path becomes
laid out with several signs with arrows on them. This
difference in how the path is hinted to the player caused a
lot of confusion and oftentimes players got lost when the
path changed, greatly increasing the time it took players
to complete the first level. When debriefed, many players
did not even realize that there was a continued path
because it lacked consistency.
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From the Results of this study, we were able to construct
several guidelines for improving the usability in similar
games or genres to 6XSHJO DUR . These guidelines
relate to 1 or more of the categories in Section 5.
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The heavy text-based tutorial is difficult for players to
grind through. So several features can be implemented to
improve the reading and overall gaming experiences. One
such fix is to adjust the choice of font and ensure the style
is as clear and simple as possible. Likely due to the
limitations of technology, when 6XSHJODUR  was
created, the pixelated text was rather difficult to decipher,
particularly for those who are not familiar with such a
style of writing. So for future games, we suggest picking
fonts that are more distinct with clean patterns and edges
so that players are not confused while reading in games.

Another technique that could be added to increase clarity
is by highlighting important texts. For instance, using the
case of 6X3HJUO DUR  where to enter a level, the player
must jump into paintings. Although the reference to
paintings appears several times on different signs, players
may struggle to make the connection between paintings
and entering levels or simply have missed this detail
while scrolling through the paragraphs. So highlighting
important text by either changing the colors or adding
animation will ensure players internalize critical messages
essential to gameplay.

Game designers should prioritize clarity over style when
crafting game text, especially in tutorials. In games like
6X3HJ O DUR , some instructions use flowery or



elaborate language that adds aesthetic appeal to the game
but can sometimes obstruct players who simply want to
focus on the rules. Clear, straightforward phrasing helps
players quickly understand essential mechanics without
having to sift through decorative writings.

Finally, the controls related to text reading should be
executed with more care. When the open textbox button is
pressed, for instance a “B” button, the game should pause
for a second to provide a small delay before allowing the
player to immediately close the textbox if the same “B”
button is pressed. Doing so will avoid players accidentally
pressing the same button multiple times hence closing the
textbox too early before they have a chance to finish
reading the paragraphs. In addition, some control-related
features, such as fail-safe checks for core gameplay
instructions - like strategies to defeat a boss - are
essential. These instructions should only disappear once
the player has confirmed understanding by pressing a
dedicated button. Leroy mentions how immersion and
flow are both impacted by the feeling of control and
attention which can be enhanced with good usability [2]
and this is important to this research to understand the
impact of well-designed controls and how it affects the
information the player gets.. Additionally, players should
have the option to revisit these messages later in the
game, allowing them to re-read important instructions
whenever they choose.
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Games of the same genre should function similarly to
create more smooth and comprehensive gaming
experiences. Many 3D platformers, for instance, feature
shared core mechanics such as jumping, dodging,
running, and direct attack. When maintaining consistency
across genres, players can easily draw from prior
knowledge to better understand and interact with new
games of the same category. Consistency within the genre
can be incorporated in different aspects such as how the
game’s camera view can be rotated and manipulated or
which keys correspond to which actions. Pinelle et al.
mention in his paper that while all games do not strictly
adhere to a fixed interaction style, some similarities are
pervasive in genres, so it is possible to make some
generalizations about common usability challenges faced
by designers [1] so it’s important to take this consistency
into account.

It is worth noting that 6XSHJO DUR is considered the
first 3D platformer and games within the genre have
changed over time. Designers should alter their designs
accordingly to ensure their games’ controls are consistent
with the current industry standards.
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In game-features and designs require consistency in order
to best guide the player. In the first level of 6XSHJO DUR

, players follow a dirt path that leads them to the first
level but at some point the path ends, leaving the player
confused about which direction they should proceed.
Although signs with arrows should prompt the players to
move in a certain direction when the path ends, it is not
uncommon for players to find a sudden change of
guidance confusing and difficult to follow. The best way
to avoid such issues is by maintaining a consistent design,
in this case, the path as part of the guidance system.
Overall, objects and features that share the same
functionality should stay the same throughout the game
unless otherwise justified, requiring additional reminder
to the player. The advantage of employing consistency
within the game is that players will learn the game’s logic
and language quickly while mastering them with great
intuition, Pellicone mentions this understanding supports
better assimilation of the game’s various contents so that
the player needs successively less time to improve his
abilities to achieve the game’s objectives [5].
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In a game setting where players can wander through a
relatively open map, navigation could prove difficult.
Challenges appear when players cannot discern between
intractable versus non-interactable (e.g. backgrounds or
sprites) objects. The game could benefit from adding
additional features such as animation or coloring that
indicate which objects are interactable. Textures of
various in-game items and environments should be easily
unique and separable from each other to reduce visual
ambiguity. Pellicone mentions the use of different
channels, such as graphics to stimulate the player visually,
triggers a cognitive reaction in the player [5] and this will
help players recognize the important parts of the world
with clear objectives, mitigating confusion and
frustration.

Another method to ease guidance for the player is
signposting, which goes into the idea of having distinct



objects. Signposts are often large structures in a map that
act as an anchor point that players can look at to orient
themselves. For example, in Bob-omb’s Battlefield that
mountain acts as a signpost can be used to orient the
player. On a larger scale, the Erdtree in Elden Ring also
acts as a signpost.

Finally, it is important to consider the severity of players
potentially misinterpreting certain objects. From our
results, many of the misinterpretations were benign and
did not affect gameplay too drastically. However, if for
example a necessary collectible such as a key was hard to
identify, the player may be stuck and unable to figure out
how to progress. As such, more careful consideration
should be taken when designing objects or assets for a
game such that many of the potential interpretations of
what an object does do not affect gameplay that severely.
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The above mentioned serves as a guideline to improve the
overall gaming experiences but they are not essential nor
applicable to all games. Games designs should
fundamentally remain flexible for the creators and
developers who are free to implement their games in ways
they see fit. However, certain principles could be useful to
adopt based on the results of this current research and
several approaches can be used, including inspecting the
interface with a checklist or a list of guidelines that help
focus the designers’ [4].
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This study has limitations due to session length and
participant demographics, which may have influenced
the results. The 30-minute gameplay sessions, while
helpful for a preliminary understanding, might not fully
capture players’ natural interaction patterns and
adaptability to game mechanics over time. Extending
session length in future studies would allow participants
to explore the game world more freely, potentially
offering richer insights into usability and design
nuances across different levels.

The participant pool also represents an area for
expansion. Including a broader range of experience
levels and familiarity with 3D platformers could reveal
how players with different backgrounds engage with
classic titles like 6XSHJ 0 DUR A broader
demographic could provide a more comprehensive view

of usability challenges and preferences that might shape
more universally intuitive design improvements.

Finally, task design was essential in guiding participants
through gameplay, though specific tasks may have
added subtle constraints to player behavior. Instructions
like “learn advanced controls” or “find a dark red
switch” might not fully align with the natural way
players tend to approach or explore a game world.
Future work might focus on crafting more
user-language-friendly tasks that capture spontaneous
engagement. Updating the tasks could offer a more
transparent, relaxed view of participants’ authentic
gameplay experiences.

By addressing these areas, future studies can deepen the
understanding of how classic 3D platformers might
evolve to engage modern players while preserving the
timeless qualities that make them memorable.
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This paper highlights the enduring appeal and unique
challenges of early 3D platformers, using 6XSHJO DUR
as the primary example. In our usability research using a
think aloud method, we collected player data and studied
how players interact with different game elements such as
reading the tutorials, conducting certain movements, and
interacting with in-game objects.

The in-depth analysis of the collected data reveals insights
into how games of the same genre can be improved while
maintaining some of the classical, clever designs that
persisted over time. Our list of suggestions not only honor
the original gameplay experiences but also make it more
approachable to more players that are either unfamiliar
with the genre or are not accustomed to older games.

Future studies can expand on participants’ demographics
while extending the gameplay session to gain more
extensive, comprehensive knowledge of how players
interact with such games, hence providing us with more
valuable insights on creating high quality games within
the same category.
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