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Abstract—Videogame designers use tips and tricks and tools of
the trade to design levels. Some of these tips are based on their
gut feeling and others have been known in the game industry
for the last 30 years. In this work, we discuss six of common
level design patterns present in 2D videogames. The patterns
under discussion are the product of an exploratory analysis of
over thirty 2D games. We choose to focus on patterns that are
both common and impactful for the overall player experience.
We discuss in detail the rationale for and advantages of each
pattern, showing examples of games that make use of such. We
conclude with a discussion of the usage and understanding of
these patterns from the perspective of level design and how other
technical approaches can benefit from them.

Index Terms—Design Patterns, Level Design, Analysis

I. INTRODUCTION

Many games depend on content variety to tailor their
gameplay experience. Having repetitive challenges can lead
to player boredom, so designers generally aim to create an
experience that is constantly engaging. Games usually consist
of many facets such as levels, mechanics, graphics, sounds, etc.
One of the most unique is level design. It does not introduce
a new dimension in the game, instead it is concerned with the
arrangement of the existing elements. With the high demand
of content in games, level design becomes a major task in
game design. Its role is of pivotal importance, to the extent
of being assigned to a different team than the one responsible
for game and mechanics design, for games with large scopes.

When creating levels, innovation and variation alone are
not enough to provide quality player experience. Having frus-
trating scenarios, unclear directions or unappealing challenges
are reasons that could lead a level to have negative impact
on players. When observing levels from existing games, it
is possible to highlight common patterns that play a part in
improving the quality of the design.

These patterns are simple conventions, meant to describe
common practices used in level design. Level design is a
subconcept of game design. As such, so are level design
pattern a subset of game design patterns. However, level design
presents many intricacies that standout inside the scope of
game design. The major role levels plays in the experience
of the game is reflected by the amount of resources put into
this facet of the design during production. Levels can highlight
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the story, create smaller short-term achievable goals and help
shape the player experience, with the objective of enhancing
player immersion. Level creation plays such an important part
in a game that sometimes developers provide their audience
with level design tools, so they can create and share new levels.

Although the level design patterns we present might be well
known to game designers, it is important to formally document
them. By doing such, we can facilitate communication be-
tween experienced and novice designers, ultimately contribut-
ing to the growth and sharing of level design practices. For
this purpose, this work aims at formalizing the concept of level
design patterns, providing not only valuable resource to novice
designers but also groundwork for future study and design of
such patterns. It is also our understanding that this work could
be beneficial to the research community, especially in the fields
of game design, game analytics, procedural content generation
and automated level design.

In this paper, we describe in detail six level design patterns.
These patterns are noticeable across a variety of 2D games. We
discuss the principles and motivation behind applying these
patterns and show examples of it being used across multiple
games. This work does not showcase all potential or even
existing level design patterns, choosing instead to focus on
some of the most common, with the intent of formalizing
the concept and laying the foundation for future research and
discussion to extend upon.

II. BACKGROUND

Design patterns date back to the seventies, with origins in
the work by architect Christopher Alexander [1]. Alexander
created these patterns to find a more formal language to
communicate with. The design patterns summarized recur-
rent problems that could be found in the environment and
their respective solutions. The solutions provided worked as
guidelines, and not as definitive answers, to the problems
shown. This idea was transferred to software engineering in the
nineties, when Erich Gamma, Richard Helm, Ralph Johnson
and John Vlissides published a book discussing software
design patterns [2]. Similar to Alexander, they summarized
recurrent problems in object oriented design and suggested
respective solutions to them. Kreimeier [3] introduced game
design patterns in a similar manner to software design patterns
as a way to solve recurrent problems. This definition has
changed to be less strict so it views the game design patterns



as a common reoccurring game design elements that affect
gameplay [4], [5].

Developers, designers, academics, game makers and critics
have been discussing design patterns for a long time. Often
they are not referred to as design patterns, but as tips, tricks,
guidelines, tools of the trade, etc. They usually refer to design
pattern concepts by analyzing a certain level or area [6], [7],
[7]-[9], game [10]-[22], genre [23]-[31], or being as general
as possible [3]-[5], [32]-[42]. That information is usually
based on their experiences from designing, developing and
playing games. Most notable are patterns that are recurrent
across multiple games. We list similarities between previous
attempts at cataloguing and classifying level design patterns
and our own work in the upcoming sections whenever relevant.

In addition to finding and taxonomizing design patterns,
studies have investigated how to use such patterns in pro-
cedural content generation. Thus, design patterns have been
used for level generation [19], [25], [38], [43]-[48], but also
in attempts to generate game rules [49], [50]. A common
approach is to use design patterns as constraints during gener-
ation to limit the generative space to only include levels that
make use of them [38], [43], [44], [48], [49]; this is most
often seen in constructive generators [51]. Another approach
is to use design patterns in fitness functions for search-based
generators [52], to guide the search towards levels that utilize
these patterns [25], [38], [45], [46], [50], and yet another to
include patterns in a training set for a PCGML algorithm [53]
to help in generating new content [19], [47].

III. PATTERNS

The patterns we discuss are elements that are present in
levels across multiple games, rather than being a feature that
is recurrent on the same title. To this point, we choose to
showcase these with screenshots from different games. We
believe that having examples from different sources supports
our point that these are valuable concepts with longevity.

Patterns were chosen taking into account their relevancy (if
it is often discussed in the community or other works), their
recurrence (if they were observed in a substantial amount of
the games that were played) and their impact (how important
is the pattern in the games that have it). Over 30 Games
were chosen to form a representative set, mixing older titles
and new ones; published from large companies to indepen-
dent developers; different gameplaying experiences (such as
platforming, racing games, combat-based, puzzle-based, etc);
while prioritizing games that are relevant, either from being
popular, having a strong community (or cult following) or
being commonly referenced as a positive example.

Before presenting the patterns we observed, we identify
the vocabulary we are using throughout the paper. Such
vocabulary is listed in table I. This vocabulary is extracted
from Anthropy and Clark [35], Bjork and Holopainen [4] and
design pattern wiki [S]. It was then adapted to fit our work.

In this work, the patterns presented are the result of the
position of game elements in the level in relation to each other.
The reason we do not list checkpoints as a pattern, for instance,

(a) Hallway’s shape guides
players on where to go.

(b) Stacked platforms guide
the players upwards.

Fig. 1: The level shape used in Super Meat Boy and Super
Mario Word to guide players to specific directions.

to dive into what looks like a form that has the target they

bottomless pit ... have to hit to finish the level.

Fig. 2: Collectibles used in Donkey Kong Country 2 to guide
players to what looked like a dangerous path.

is that we frame it as a mechanic in the game. Nonetheless,
the checkpoint mechanic can be used in conjunction with the
patterns presented here. For instance, checkpoints are usually
present in Safe Zones and are a commonly associated with
Pace Breaking.

While the patterns are presented individually, they can be
combined or modified to provide a new and fresh experience.
It is recurrent that new design patterns can be generated from
the combination or variation of existing patterns. For example,
Thompson [30] showed that a pattern from New Super Mario
Bros U [61] is a combination of multiple known patterns. It
is also worth noting that the absence of a pattern does not
represent bad design. These are guidelines and ultimately it is
the designer’s decision to make use of such concepts.

Not all patterns are applicable to all games or levels, so we
choose to focus on those we believe to be the most common
across different games. In this work, we present six patterns:
Guidance, Foreshadowing, Safe Zone, Layering, Branching
and Pace Breaking. In the following subsections we discuss
each individually, and present examples of how games have
made use of them, by presenting screenshots as visual evidence
whenever possible or necessary.

A. Guidance

When playing a level, it is possible for players to lose track
of the path they need to take, especially when exploration
is an aspect of the design. The pattern we name Guidance
refers to the use of non-verbal game elements to guide players
in an intended direction. We rather classify verbal guidance
and tutorials (verbal or not), such as a non-playable character
giving instructions or tips, or a character showing you an



Name Definition

Avatar the game entity the players control inside the game. For instance, Mario and Luigi in Super Mario Bros [54].
Boss an enemy that poses a bigger threat than most. An example is Iceman from Megaman [55].

Collectible a game object that can be collected by the players. An example are the coins in Super Mario Bros [54].

Enemy a hazard that takes the persona of a character. Goombas from Super Mario Bros [54] are one example of enemies.
Environment Tile entities used to decorate the game, usually not interectable. Clouds in Super Mario Bros [54].

Hazard game entities that hinder the player from completing their goal. An example are spikes in /001 Spikes [56].

Inaccessible Area

an area that players cannot reach, but later that might become accessible. For instance, dungeon rooms in The Legend
of Zelda [57] that require a key to enter.

Level section of the game, where players act towards winning the game. An example is World 1-1 from Super Mario Bros [54].
Mechanic an element in the game, visible or not, that enforces a rule. An example are the checkpoints in Sonic the Hedgehog [58].
Object any entity that appears in a game scene and can change state. It includes hazards, enemies, power-ups and etc.
Power-up a collectible that positively impacts the players. The mushroom in Super Mario Bros [54] is an example of power-up.
Projectiles moving entities projected from a hazard or avatar. Hammers thrown in Super Mario Bros [54] are an example.

Rule describes how the game is played and controlled. An example is the rule to collect all pellets to win in Pac-Man [59].
Scene a slice of a level/world that revolves around a concept, usually a challenge.

Screen the part of the game level/world that is currently visible to the players.

Solid Tile a game object that prevents the players from passing through it. An example is the floor in Super Mario Bros [54].
‘World a large game area that is built from multiple levels. For example, Brinstar in Super Metroid [60].

TABLE I: Game design vocabulary used in this work. Concepts are presented in alphabetical order.
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(a) Super Metroid uses ene-
mies to highlight the path the
game wants them to follow.

(b) Castlevania Legends uses
the enemies to guide the
player towards a trap.

Fig. 3: An example of how Super Metroid and Castlevania
Legends used enemies to guide players to specific areas.

action you can replicate, as a game design element of teaching
or narrative purpose. This pattern encompasses the concept of
guiding players both towards making direct progress in the
level, as well as in the direction of a secret or collectible.

The easiest way to guide the player is through the level
shape. In this pattern, designers uses solid tiles to guide the
player eyes towards the target direction. This pattern has been
discussed more often in 3D games [31], [32], [42], [62] than
2D ones [17], [36]. The main reason is in 3D games players
usually have more freedom of movement which require the
designers to have to push them towards the next location.
Figure 1 shows how Super Meat Boy [63] and Super Mario
World [64] use solid tiles to convey the direction the player
need to traverse the level.

One of the most common representation of Guidance is done
through the use of collectibles. It can indicate the main path,
as well as provide awareness to areas players are not able to
see yet. Developers can use this technique to guide players
away from “bad decisions” such as performing a blind jump,
because they cannot perceive the correct path through another
location. Collectibles can also be used to guide players into
exploring a path that initially looks “dangerous” or incorrect,
or to steer them into a safe location or target area when
they cannot see ahead of them. An example can be seen in
Figure 2. The figure shows two follow-up screens in Donkey
Kong Country 2 [65]. At the end of the second level of

(a) The cracked tile catches
the attention of the player for
its different texture.

(b) The cracked wall indi-
cates a passage that opens
when bombed.

Fig. 4: An example of how Super Metroid and The Legend of
Zelda: A Link to the Past, respectively, use different textured
tiles to have players searching for hidden paths.

the game, if players dive where the bananas are located, as
on figure 2a, in what looks like a bottomless pit, they will
be greeted with the platform below, shown in figure 2b.
This type of guidance has been mentioned in previous work
by Anthropy [36], Smith [24], Pugh [32], Koncewicz [23],
and Kremers [40]. The concept is referenced under multiple
names, such as breadcrumbing [32] and signifiers [36], but the
meaning remains the same.

Enemies can induce Guidance in a different fashion than
most hazards. Enemies can be used to attract players attention,
as they intend to fight them. This type of guidance has been
discussed in the Boss Key Series [15] during the analysis
of Super Metroid [60], it was discussed in the work Milam
and El Nasr [42] during analysis of pursue Al pattern in 3D
games, and in Hoeg’s work [22] during discussing the effect
of movement on player choices in FPS games. The presence
of enemies guides players towards their location. For instance,
enemies in seemingly inaccessible locations cause the players
to wonder how to reach such. Figure 3a shows how Super
Metroid [60] uses enemies to guide players into the intended
path. Figure 3b shows enemies being used to attract players
to a trap (where the floor collapses), rather than a rewarding
path, in Castlevania Legends [66].

Another common representation of Guidance is using envi-
ronmental cues such as highlighted tiles (changing the color






