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Abstract—Player paths are a central design paradigm game
designers use for video games. However, keeping track of all
designed player paths during development is difficult. This paper
proposes a framework that supports developers who use player
paths as a central design paradigm. To do so, we look at the
definitions of common terms regarding player paths and analyze
current workflows used in the video game industry by analyzing
presentations at game development conferences. By doing so, we
can ensure that our proposed framework uses knowledge from
both practitioners and scholars to bridge the gap between them.
The framework is based on the usage of graphs and is entirely
independent of the functionality of the graph in the video game,
ensuring maximal flexibility for the developers. The framework
uses features available in game engines, making it possible to use
in any development environment. Last, we also demonstrate the
tool’s functionality via a prototype of the framework in Unity.

Index Terms—Editor tool, framework, game design, game
development, game engineering, player paths, space, video games

I. INTRODUCTION

One of the main differences between traditional media—
like movies and music—and video games stems from the
interaction between the medium and the user [1]. A movie
watcher can not influence the movie’s ending. The linearity
allows the movie creator to directly influence the movie
watcher’s experience. With video games, the player’s actions
are vital to how the game proceeds and the player’s experience.
If a player does not give any input when playing a game, the
game might not progress or end with the player losing. The
player’s experience shaped by the game and the player’s past
experiences [2] influences these actions.

The non-linearity of games is represented as a space of
possibility for the player [3]. This possibility space is what
game designers can design through rules and structures [4],
and the player performs actions and takes a path through
it. However, it is the goal of game designers to create an
experience for the player—in this relationship, the game is just
a secondary artifact [3]. This problem is known as the second-
order design problem [4]. As the possibility space allows for
multiple outcomes depending on the player’s input on a given
game state [5], it is even more important for game designers
to focus on the experience they want to create. Following
Totten’s perspective that rewards and narratives are spatially
embedded [3], we argue that choice is spatially embedded in
the game’s environment. We also see that many video games

support different paths for players to approach the same goal—
the game’s possibility space reflects those paths. For instance,
if the objective is to retrieve an item from a guarded spot,
the player might be able to take the direct route protected by
enemies, resulting in combat. In contrast, another player might
try to find hidden paths and reach the item undetected.

Based on the interaction from the player, game developers
need an overview of their planned player paths and how they
support them in the game itself. This paper aims to propose a
framework that directly supports a design philosophy around
planned paths. We want to contribute to the field of game
design by showing what tools and methods the game devel-
opment industry uses and propose how game developers can
use game engines’ features to design with player paths as a
central design philosophy.

To do this, we

• investigate the meaning of choice, possibility space, and
player paths in game development,

• give an overview of which methods and tools the video
games industry currently uses, and

• propose how designers can use graphs and player paths
in additional ways during the development and design
process.

We chose these points to investigate and understand the
tools currently used and allow for a comparison between them.
Furthermore, we can draw informed conclusions on why game
developers chose them in the first place which will allow us
to propose extensions of existing methods to enable a more
player path-centric design philosophy. The paper focuses on
literature work on level design, choice in video games, and
different player playstyles. We use talks from level designers
in the industry as they give a more detailed insight into the
processes in game development companies. By incorporating
perspectives from academia and industry in our proposed
framework, we want to bridge the gap between academia and
industry, as both sides could benefit from each other [6].

II. TERMINOLOGY

Before analyzing ways of developing video games with
player paths in mind, looking at terms relevant to the topic
is necessary.
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A. Choice

Salen and Zimmerman [4] introduce two levels of choices:
micro andmacro. They describe the difference in the follow-
ing way: “The micro level represents the small, moment-to-
moment choices a player is confronted with during a game.
The macro level of choice represents the way these micro-
choices join together like a chain to form a larger trajectory
of experience” [4, p. 61]. It is interesting to note that they
use experience in connection to the choices on the macro
level. Furthermore, they also introduce the term meaningful
play, where they mention an additional property of choice and
play—meaningfulness [4]. Considering choices on both the
micro and macro level is not feasible for a game designer,
as that would include all button presses, whenever the player
picks something up, or when the player uses the settings menu.
Instead, choices on the macro level, which are meaningful
and intentionally designed, must be considered and planned
around.

It also has to be noted that an action alone is not enough
to determine whether the choice made by the player is
meaningful or not—the context around the action also has
to be considered. For example, suppose the player stands in
front of a quest item and interacts with it. In that case, this
action progresses their current mission, while interacting with
a simple collectible on the ground might have a limited impact
on that quest's progress. With this, we decide to focus on the
macro-level choices to be considered for the rest of the paper,
unless stated explicitly otherwise, due to the practicality and
importance of those choices in the game.

B. Space of Possibility

Salen and Zimmerman [4] introduce the space of possibility
after quoting Sudnow'sPilgrim in the Microworld [7]. They
argue that Sudnow's description of his actions while watching
TV gives an important insight for game developers: game
developers have to look at the game from the player's perspec-
tive, not just by watching someone else play the game. This
ties into their de�nition of the space of possibility. They argue
that the space of possibility encompasses all actions a player
can perform in the game system in the future. They conclude
their de�nition of the space of possibility by stating that this
space can not be designed directly by the game developer as
game developers can design the meaning of actions but cannot
predict the meaning the player draws from that action.

In a general sense, whenever a human acts, they do so after
forming a goal—and forming a goal is making a choice [8].
Taking an action in a game inherently requires the player to
have made a choice based on the current game state. Therefore,
the space of possibility can also be described by and contains
all the choices a player can make given any game state.

This paper adopts the �rst de�nition of the space of pos-
sibility based on actions. However, the following approaches
will not be able to take all the actions of the player at any time
into account because that is simply not feasible. Instead, we
argue that while it is important to look at the complete space of
possibility for designing video games, reducing the actions in

the space of possibility to the actions that have a designed and
meaningful outcome covers the most important cases that have
to be looked at by game developers. This approach is suitable
for visualization during development because it reduces the
number of possible actions while considering those with a
meaningful outcome in the game.

C. Player Paths

While the space of possibility describes all possible actions,
a player path contains the actions the player took to progress in
the game. While the possibility space is non-linear, the player
path is the linear sequence of events a player takes. Often,
these actions are embedded in the game's virtual world, as
space of possibility also suggests.

One de�nition from level designer Tommy Norberg [9]
revolves around the level designer's intention for a path. He
calls the path intended by the game's designer to be taken by
most playersmain path. To give the player agency, a level
can include multiplesecondary paths, allowing for multiple
approaches to the same goal. He also mentions parts of paths,
such asdesired pathsthat players traverse to cut corners,
detours, or exploration pathsfor players who want to explore
the game's world. Considering the player's perception of paths,
the perceived pathis the path players think they should take.
He embeds his model for paths in the game's space. All these
paths need to be carefully designed by game designers.

Per our de�nition of player paths based on the player's
actions and choices, they also re�ect different playstyle prefer-
ences. It follows that player motivation and goal analysis can
also be an approach to de�ne player paths. A vast array of past
studies puts players into different categories according to their
goals and behaviors in video games with video game-speci�c
distinct groups [10]–[12], which can also include aspects from
the psychological �eld like BrainHex [13]. Another approach
comes from Kahilaet al. [14], who group players based on
their metagaming activities, i.e., activities beyond what they
do while playing the video game [4]. In a meta-synthesis by
Hamari and Tuunanen [15], they conclude their analysis of
14 works on player types in video games by proposing �ve
main player motivations—achievement, exploration, sociabil-
ity, domination, andimmersion.

In the scope of this paper, we refer to player paths as
designed ways to complete an objective, similar to Norberg's
de�nition [9]. We do not look at the micro level of a player
path, which includes the concrete 2D or 3D movement through
a level, but instead at the macro level, which includes designed
elements from the game developer. We propose this more
zoomed-out view due to feasibility during game development
and the diminishing returns of inspecting player paths that
only differ in their movement. Instead, our work gives game
developers tools and methods to visualize how players can
interact within the designed game space and objectives. Still,
the motivations found by the aforementioned works should
play an important role in designing player paths.
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III. PROBLEM STATEMENT

Instead of designing levels with a speci�c type of player in
mind, designers use the concept of choice [16]. As a result
of those choices, which are game-speci�c and rely on the
available actions to a player, the game designers can assign
those actions to a speci�c playstyle, such as a stealth or
confrontational approach, tying into the experience [16]. This
is represented in the player paths. Designing a level becomes
more complex, as levels might support multiple player paths,
and game designers need to be aware of the relationships
between different player paths instead of tracking one path.
Keeping track of those player paths can become dif�cult for
game developers and designers without the required knowl-
edge and tools [17]. Therefore, this paper aims to make
player paths a more attractive design paradigm by presenting
solutions already used in the video game industry to this prob-
lem and proposing a framework that assists designers while
planning a level to support multiple player paths embedded in
the game's space simultaneously.

IV. RELATED WORK

The previous sections provide an academic overview of the
topic. To assist in bridging the gap between academia and
industry [6], for this section, we analyzed various talks at
video game conferences. We read interviews in media outlets
focusing on video games to understand how game designers
think and discuss spatial choice and player paths. We did this
to gather information on recent developments in the video
game industry. Awareness of recent developments is especially
important because the video game industry changes rapidly,
and our proposed framework should accommodate the current
industry practice. We try to merge concepts from both parties
to create an approach that both practitioners and researchers
can use.

A. Path Visualization

In a talk at devcom2023, level designer Pears [18] talks
about a game he worked at while highlighting one concrete
example of how he designed one game's level. He mentions a
major challenge for level designers when supporting multiple
player paths: leading all the players to the same objective. This
is especially important because the objective is the point where
the game's story progresses. Designers need tools that also
show the points of key actions and choices of a level with an
adequate symbol. During his presentation, he shows multiple
pictures of the level, similar to Fig. 1, with paths drawn as lines
and symbols for objectives. We cannot determine whether the
game engine directly shows these lines and symbols during de-
velopment or whether they are just added for the presentation.
Tools showing planned paths for different playstyles might
bene�t the work�ow as it allows designers to illustrate the
planned paths intuitively [17]. Furthermore, actively marking
points where paths converge or separate allows designers to
design more consciously around such points to better grasp
how different players progress in a level, even if they switch
between playstyles.

B. Pacing Graphs

Level designer Ellis [19] describes one way to plan a level
based on its gameplay beats and pacing. Gameplay beats refer
to “the main events and activities that the player will undertake
and how these are spaced out and timed in your level” [19, Ch.
Gameplay Beats]. Pacing represents intensity throughout the
game based on the player's planned experience. Interestingly,
he mentions different playstyles and how they affect the pacing
of a level. While he does not propose having different pacing
graphs for different player paths, he instead talks about a way
to keep a level's tempo similar independent of the player's
actions if the designer wants it that way.

We can apply this concept to designing levels with multiple
paths. This approach might be bene�cial in terms of seeing
how different types of players might experience the level.
Different players' experiences can be mapped by creating
versions of this timeline graph based on the players' actions
during the level, as demonstrated by the tool PaceMaker [20].
For instance, a player with a primary focus on achievement
might spend more time carefully investigating every room
to �nd hidden secrets [13]. The speci�c pacing graph can
specify the beats in more detail by setting up pacing graphs
for different player paths. This results in a more accurate
prediction of the perceived intensity.

C. Quest Systems

Game developer Szczepanski [21] discusses his experience
with quest systems in Horizon Zero Dawn [22]. He mentions
two kinds of systems—strict systems with a centralized system
managing all quests and their interactions and relaxed systems
where the quests directly interact with each other. The main
�nding for our paper's framework is that tool developers for
quests often de�ne speci�c keywords for the quest design-
ers. These restrict what a quest can do. He also mentions
that graphs are suitable for such quest systems, and edges
connecting nodes can be more meaningful than simple cause-
and-effect relationships.

Game programmer Iwański [23] supports our �nding that
graphs represent quest systems in video games. The project
he worked on,Cinematic Feel[24], uses prede�ned nodes for
both their quest and scene graphs. Both these systems control
the game's output. Scene graphs have a bigger scope and can
contain quest graphs. Additionally, quest systems follow an
event-based approach, while scene systems follow a tick-based
approach. One key takeaway from this talk was the simulator
view, where game developers can test speci�c sequences of
graph nodes starting with a selected node. However, these tests
require a manual setup and can not cover all player cases due
to the complexity of some of the scene or quest graphs.

D. Playing with Certain Playstyle Preferences

Vandenberghe [25] proposes the 5 Domains of Play model
that allows game developers to play video games like another
type of player. The model closely derives from the Five-
Factor Model, which describes people's personalities based on
their motivations [26]. As the model could not �nd a speci�c
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