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ABSTRACT

Varying methods to support the game design process exist.
Researchers of game design have worked on formalizing the
experience-based craft by creating game design patterns.
However, these patterns are incompatible in their creation,
presentation, and usage. They also have strayed away from
their original roots. In this paper, we suggest a taxonomy of
game design patterns based on their usage during the game
design and implementation. Our proposal is based on the
literature research on the history of the game design patterns,
and analysis of the existing game design patterns and
collections of them.

INTRODUCTION

Gaming industry has become one of the largest branches of
the entertainment industry, sales worth being over 15 billion
dollars in the USA alone during year 2014 (ESA, 2015).
Budgets for the large game productions regularly go over
100 million dollars, which makes their production a high-risk
endeavor. In the market, the shelf time of a game is short and
competition for sales is fierce. During this time, the game
competes with experiences aimed to generate gratification in
players. These experiences are created by the video game
designer.

The art of video game design is a young discipline which has
drawn many of its tools from the related fields that are also
partly participating in the design and implementation process
of the game artifact, e.g. graphical artists with their tools and
background knowledge of their craft. Many of the other
disciplines participating in this creative process have more
formal and mature means of relaying their ideas from person
and group to another, e.g. programmers have derived their
design tools and methods from the applicable domains of
software engineering.

The game designer is responsible for creating the overall
structure of the game, planning the player’s progression
through the game, activities available during the game, and
the experience the player has during the gameplay.
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Designers’ means to achieve these goals are the rules,
mechanics, and story. (Smith, 2012) For game designers,
movie industry and other entertainment branches have been
the source of common tools such as storyboards and scripts,
but the tools used in these other branches have been
developed for creating passive forms of media. Games are
inherently interactive, and thus require elements that the
passive media like movies do not offer.

Alongside the growth and maturation of the gaming industry,
also the path to become a game designer has been under a
change. Schools and institutions on different levels of the
education system offer courses and diploma studies for
aspiring game designers. Traditionally, game designers
learned their craft through personal experience (playing
games and analyzing existing games) and experimentation
(designing games).

These changes are also reflected on the published game
design related literature. In 1984, book by Chris Crawford
started the still on-going trend of the game design literature
which concentrates on sharing of the wisdom of the experts
in the form of experiences, guidelines and taxonomies (e.g.
Rollings & Morris, 2003; Rollings & Adams, 2003;
Zimmerman & Salen, 2004; Barwood & Falstein, 2006;
Schell, 2008). Crawford’s book also serves as an example of
game design knowledge moving to more formal direction
from the roots of self-learning and expertise gained in
practice. A decade after Crawford, Costikyan (1994; updated
2002) started work on shared vocabulary for game designers
as he saw this as a basic requirement for the analysis and
understanding what kind of game design choices work and
makes games interesting.

The developmental branch for the game design patterns was
started by Kreimeier (2002a), and Bjork and Holopainen
(2002). Game design patterns are game design tools, but they
can also be used as tool for communication between different
parties, documentation of the game design, and as a source
for automatic code generation from the pattern model in
some cases.

In this paper we continue from the work of Almeida et al.

(2013), who reviewed systematically the tools and methods
developed for game design, by expanding the branch
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containing the game design patterns. In the next section we
shortly describe the method used to find the key literature
and how the material was analyzed. The following section
represents the birth and history of game design patterns.
After that, we present the current state of the field in a form
of a simplified taxonomy and describe its contents to the
readers. Then, in the final section we discuss the
shortcomings, strengths, and future directions of game design
patterns. We conclude the paper with a call for the game
design pattern language, which could unify the field, further
advancing its maturation as a usable design tool.

METHODOLOGY

Methodology behind this work is a literature review in the
form of a systematic mapping of the literature (Grant et al.,
2009). The systematic mapping was done by searching
databases (e.g. ACM, IEEE, and Web of Science) with the
search string “game design pattern”. Literature was also
searched from game industry sites (e.g. Gamasutra), industry
events (e.g. Game Developers Conference) and from known
game-related academic conferences (e.g. GameOn,
International Workshop on Games and Software Engineering
(GAS) at International Conference on Software Engineering
(ICSE), and Foundations of Digital Games).

From these sources the relevant articles were identified,
based on their content. Content of the articles had to describe
game design patterns, either relating to general gameplay or
some specific are of game design. The results were further
complemented by following the references in these papers.
Also, a freeform search were conducted on the popular web
search engine Google and its academic counterpart Google
Scholar to find out about other potential sources, especially
from the practical side of the game design world. This left us
with 52 relevant sources for the game design patterns.

The collected material was then analyzed by going through
their content. From the content their references to earlier
work done on the field was noted with their stated goals and
the discipline from where the work originated from. This
information was then synthesized to the historical timeline
and family tree of game design patterns, and the game design
patterns presented in these studies were categorized based on
their descriptions and features to form our simplified
taxonomy of game design patterns. Other observations
relevant to the history, evolution and creation of the game
design patters done during this process are stated at the
relevants parts of this paper.

BIRTH AND EVOLUTION OF GAME DESIGN
PATTERNS

The idea of design patterns came to light in the year 1977
when Alexander et al. published their series of books
concerning the architectural design. Especially the volume
called 4 Pattern Language: Towns, Buildings, Construction
(Alexander et al., 1977) which described 253 “good design
practices” that conveyed the common wisdom gathered from
the field of architecture has been influential also on other
domains. Design patterns were applied on software

engineering by Beck and Cunningham (1987), but were
popularized on the 1990s when Gamma et al. published their
influential Design Patterns: Elements of Reusable Object-
Oriented Software (1994). Since then design patterns have
been applied on a diverse set of aspects in the field of
software engineering. These uses range from general
software design to games (e.g. Chowdhury and Katchabaw,
2012).

Video game design is a relatively young discipline, and its
methods and tools have been drawing influence from other
similar fields such as books, movies, and web design. Since
the field started to become more formalized, and recognized
its own need for maturation, the tools and methods have been
surveyed several times (e.g. Kreimeier, 2003; Lindley, 2007;
Neil, 2012; Almeida, 2013).

The maturation itself begun by the call for shared and critical
language by Costikyan in 1994 (1994; updated 2002).
Church (1999) continued this by calling for “Formal
Abstract Design Tools”. Taxonomies (e.g. Lindley, 2003),
game design patterns (e.g. Kreimeier, 2002), frameworks
(e.g. LeBlanc, 2004) and ontologies (e.g. Zagal, 2005) soon
followed this call. This development has also led to several
taxonomies and models which represent different aspects of
game design.

One of these is Lindley & Sennersten’s (2007) meta-model
describing and interrelating different approaches and
methodologies for game design. This meta-model has five
levels on which different design methodologies are placed
depending on their maturity level. Meta-model is presented
on the following Figure 1.

Reflexive Design

Theoretically
Motivated Design

Game Taxonomies and Ontologies

Design 'Cookbooks’

Implicit Design

Figure 1. Game Design Meta-Model

On the lowest level of this model are the game design
practices based on Implicit Design. At this level the game
designs are based on the experience of the designers, which
is cumulated from past experiences and from bits of
knowledge shared by the peers (e.g. Crawford, 1984). On the
second level, the experience is shared in the forms of
guidelines, checklists and rules. These collections of
knowledge are called Design Cookbooks and they are the
simplest form of organization for the cumulative knowledge
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present on the craft. (e.g. “The 400 rules project” by Falstein
& Barwood, 2002)

Third level includes ontologies, taxonomies and game design
patterns which describe game elements and design concepts
used in games in a structured manner. But they do not
explain why specific design choices are made. This is a
requirement for the fourth level, where design tools have to
be able to explain why the design choices were made and
how effective they might be compared to other choices. The
fifth stage is meant for design tools and ideas that potentially
allow the designers to create experimental and unique games
exploring the nature of games as a medium (Lindley &
Sennersten, 2007). In this paper, we concentrate on the third
level, and especially on the game design patterns.

In 2002 Bernd Kreimeier called for more formal design
methods, namely game design patterns, at the Game
Developer Conference 2002 roundtable event in March 2002
(2002a) and in a Gamasutra article on the same month
(2002b). These patterns have their roots in Alexander et al.'s
(1977) architectural design patterns, and Kreimeier called his
patterns “Alexandrian patterns”, which were noted to be
“simple collections of reusable solutions to solve recurring
problems”.

He defined game design patterns as follows: “In a nutshell,
patterns are simply conventions for describing and
documenting recurring design decisions within a given
context, be it game design or software engineering ”. He also
classified his patterns as content patterns, differentiating
them from the software engineering patterns which are used
to describe the structure of the software, not the content.

Simultaneously and independently to the work of Kreimeier,
Bjork and Holopainen (2002) had started their work on game
design patterns, and held the first workshop on them at
Computer Games & Digital Cultures 2002 conference in the
beginning of June 2002 (personal correspondence with
Holopainen, 27.8.2015). To Bjork and Holopainen the
patterns were “commonly recurring parts of the design of a
game that concern gameplay” (2004).

As a historical side note, the first identified usage of
Kreimeier’s pattern style was Ekstrom (2002) who used them
to sketch out multiplayer design patterns for his personal
massively multiplayer online game (MMOG) -project. This
project has been dormant since 2002.

Kreimeier, Holopainen, and Bjork combined their efforts,
and held a game design pattern lecture at the GDC 2003
(Kreimeier et al., 2003). Since this, Kreimeier has been
concentrating on other topics related to his work as a
programmer and software engineer in game industry. From
these early steps the work continued, and new authors
diversified game design patterns from general gameplay
patterns to new directions. This development will be
described in the following chapter where different game
design pattern collections are presented and classified.

TAXONOMY OF GAME DESIGN PATTERNS

We group the separate game design pattern collections to
three main groups, based on the analysis of their descriptions
and where they fit on the simplified model of game design
process. In this paper, the game design process has been
simplified to three aspects, Guidelines for Intent which sets
the limits and goals of the game development process which
steers the Guidelines for Design. Guidelines for Design, in
turn, provides the groundwork for the activities and
experiences offered to the player. Guidelines for
Implementation contains the game design patterns that have
the closest resemblance to the Alexandrian patters as they
describe the audiovisual and concrete story related assets
(e.g. level design, dialogues, and non-player characters) that
converts the design to artefact.

These three aspects are not separate from each other, instead
they influence each other during the game design and
implementation further complicating the overall process. In
the following chapters we keep them separate from each
other to simplify the taxonomy.

Guidelines for Intent

These patterns act as guides for the design work and steer the
decisions specific to certain types of games and goals that the
game design process has.

Patterns belonging to the groups Design Intent and Dark
Patterns (Zagal et al., 2013) have many common features.
Both contain intents that game developers want to achieve
with the game, be it motivating them in learning a new skill
(Kiili, 2010; Kelle, 2012; Dormann et al., 2013), use serious
games for education (Plass & Homer, 2009; Hyunh-Kim-
Bang et al., 2010; Plass et al., 2010; Ibrahim et al., 2011), or
change their behavior in some way (Holopainen & Bjork,
2008; Lewis et al, 2012; Lewis, 2013; ASeriskis &
Damasevicius, 2014). Patterns belonging to the Dark Patterns
are considered to be ethically problematic. They are defined
by Zagal et al. (2013) to be “a pattern used intentionally by
a game creator to cause negative experiences for players
which are against their best interest and likely to happen
without their consent.” Also, game project might have
Economical patterns (Zagal et al., 2013) to guide the
economic aspects of game design.

Guidelines for Design

Game Type specific patterns are mostly relevant with some
types of games, which has led to the development of highly
specialized genre-specific patterns. Representative of these
are the patterns for stealth games (Hu, 2014) that concentrate
solely on the aspects of how to create games to use stealth as
a game mechanic. Cermak-Sassenrath has been working on
patterns that are derived from popular games from the 1980's
(Cermak-Sassenrath 2012a, 2012b, 2012c). Also, some
platform specific patterns have been developed, e.g. for
mobile games (Davidsson et al., 2004).

© EUROSIS-ETI



Another interesting group of specialized patterns are for role
playing games (RPGs) by Kirk et al. (2006). As the name
states, these patterns describe how to create RPG type of
games. Their roots are in the board games, but are applicable
also to the computer RPGs. Interesting aspect of these
patterns is that they do not share the otherwise common roots
to Kreimeier, Bjork and Holopainen. Instead they are derived
straight from the works of Gamma et al. (1994), as their main
creator Kirk has background in programming and software
engineering.

Game(Play) design patterns were originally described to be
collections of shared design vocabulary. Aim of the shared
vocabulary is to enable the designers to communicate
efficiently with each other and document their experience in
written format for other game designers. Patterns also make it
possible to analyze existing games using this same
vocabulary, even if games were not designed by using them.
(Kreimeier, 2002a; Bjork et al., 2003)

Kreimeier created the first published patterns on 2002
(2002a). In this seminal work he describes seven patterns
concerning general game design, e.g. Predictable
Consequences. Bjork et al. published their work shortly after
Kreimeier (2003), in which they state that they had so far
found over 200 game design patterns. Currently this game
design pattern wiki contains 536 patterns and their
descriptions (Bjork, 2015).

Guidelines for Implementation

Patterns in this group are essentially level design patterns. In
this group the patterns range from the scale of the individual
objects sized from small rock to massive open worlds (Level
Design Patterns, 2015).

Environment patterns are closest to the original
Alexandrian patterns as they concern the architectural
features of the game’s graphical visualization of its world
(Hullett et al., 2010; Dahlskog et al., 2012; Dahlskog et al.,
2015). There are also sub patterns that aim to guide the
player’s movement (Milam et al., 2010; Lannigan, 2014)
and/or attention (Milam et al., 2012) to certain directions on
the game world with these features.

Patterns for Assets are about creating the artefacts that are
part of the game world that make the game world and story
more life-like, e.g. sounds (Alves & Roque, 2010; Sound
Design in Games, 2010), or artefacts that the player can use
e.g. weapons (Giusti et al., 2012), and potentially other
objects like vehicles (Level Design Patterns, 2015).

Interaction patterns differ from other two subgroups in the
sense that they are guidelines to design and implement non-
audiovisual elements of the game world that the players
experience. These patterns are applicable to quests (Smith et
al., 2011), conflicts (Lankoski and & Bjork, 2007; Lankoski
and & Bjork, 2008), dialogue (Brusk & Bjork, 2009), NPCs
(Lankoski & Bjork, 2007; Rivera et al., 2012), behavior
(Pellens et al., 2008), social networks in the game (Lankoski
and & Bjork, 2007), social interaction between player and

NPCs or other players (Bergstrom et al., 2010; Reichart &
Bruegge, 2014; Reichart &  Bruegge, 2015),
cooperation/collaboration (Rocha et al., 2008; Seif El-Nasr et
al., 2010; Reuter et al., 2014) and Als (Treanor et al., 2015).

Simplified Taxonomy of Game Design Patterns

In this simplified taxonomy, patterns in higher level are
grouped according to their role in the game design and
implementation process. Inside this broad grouping, there are
seven subgroups, based on the aspects of the game design
they are related to. This categorization is visualized in Figure
2.

Guidelinesfor
Intent
Guidelinesfor
Design
Guidelinesfor
Implementation

Figure 2: Categorization of game design pattern collections

Game(Play) Design pattern group, which originally started
the development of these patterns is the most difficult to
break in to smaller groups. Even the original authors have
adopted different classifications for the patterns depending
on their usage cases (more on these at Bjork (2015).

DISCUSSION

In this part we discuss some problems related to the game
design patterns that were identified during the search and
analysis phase. These problems relate to the fragmentation of
the patterns, their current usage, and their maturity in general.

It is cumbersome to go to more detailed level and to properly
form subgroups for all the available individual game design
patterns from different game design pattern collections. The
reason for this is that the authors of these collections do refer
to each other’s work but create their own separate collections
which use their own conventions to describe patterns. This
creates a highly fragmented field, leading to overlapping
patterns, incompatible naming and, more importantly,
incompatible pattern templates and creation styles — (ranging
from Alexander et al.’s (1977) notation to Kreimeier
(2002a), or Bjork & Holopainen (2003), UML based
(ASeriskis & Damasevicius, 2014), or some modified form of
Alexander et al. (Bjork & Holopainen, 2003) or Bjork &
Holopainen (Hu, 2014)).

Game design patterns have been criticized notably by Folmer
(2006), McGee (2007) and Dormans (2013). All of these
authors have critiqued game design patterns for including the
term “pattern”, but deviating from the Alexander et al.'s
(1977) and Gamma et al.'s (1994) problem - solution pairing
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principle, in which the pattern is known solution to a known
problem. For this reason, Folmer compares the game design
patterns to heuristics, and Dormans to design vocabularies
and taxonomies. In the words of McGee, “This expands the
original Alexander usage from just problem-solution pairs to
include patterns that are less precise or that support creative
experimentation”. In defense of patterns supporting creative
experimentation, Alexandrian patterns were not meant to be
strict rules, instead they are guidelines to be used when
designers encounter a problem.

As a reaction to respond to this criticism, game design
pattern creators could look back into the software design
patterns where their own roots are. Research of the software
design patterns include specific section devoted to the pattern
writing and creation (which was noted by Reichart &
Bruegge, 2015), e.g. Meszaros & Doble (1998) and
Wellhausen & Fieler (2011).

To properly address these problems, game design patterns
community should move towards the creation of game design
pattern language. Some parts of it have already done it, the
most comprehensive of them being the sound design for
games (Alves & Roque, 2010). In a smaller scale, Cerman-
Sassenrath (2012b) has done the same with “old school
action games”. In this move, the previous work done by the
software design patterns community could be a helpful
source. Another example is also the unification attempt
started by Zavcer et al. (2014) in the field of patterns for
serious games design.

In the issue of maturity, a game design pattern language and
unified creation templates for the patterns could be a
beginning for the move towards the fourth level of the
Lindley & Sennersten’s (2007) maturity model, Theoretically
Motivated Design. Game pattern language would make it
easier to create comprehensive theoretical background and
tests for the effectivity of the existing patterns. In this sense,
Milam & Seif El-Nasr (2010) and Milam et al. (2012) have
already begun this work by testing the effectivity of their
patterns.

CONCLUSION

In this paper, we looked at the development history of the
game design patterns and their current state. Our
methodology was the analysis of the material found on the
systematic mapping of the literature. We observed how game
design patterns originated from software design patterns, and
diversified to cover various aspects of the overall game
design.

Also, we observed how this diversification also led to a
fragmentation as authors on the different subfields modified
the pattern templates to their own needs and created patterns
that unnecessarily replicate patterns from other pattern
collections and are incompatible with them.

Based on our analysis of the game design patterns and game
design pattern collections, we recognized the need for
unification of game design patterns. Specifically this field of

research and practice as whole could benefit from a common
unified game design patterns language to amend the
problems created by the current state of fragmentation.

From the material we constructed the simplified taxonomy of
game design patterns. On the top level, this taxonomy
categorizes the patterns based on their role on the game
design process. These top level categories are Guidelines for
Intent, Guidelines for Design and Guidelines for
Implementation.

Inside these levels, the patterns are categorized based on
which aspect of the game design they influence during the
game design process. In the Guidelines for Intent, Design
Intent, Economical and Dark patterns steer the game design
to specific use when the game is created with other motives
than pure entertainment.

Guidelines for Design contains the main patterns used in the
game design process. Game(Play) Design patterns describe
the core mechanics, and goals of the game, while Game Type
specific patterns are used to supplement them when game
designers’ goals is to make a game for specific genre.

Patterns belonging to the Guidelines for Implementation are
used when game designers are creating the content for the
game world. The audiovisual and story related elements are
created with the of the Environment, Interaction and Assets
patterns. From the material we constructed the simplified
taxonomy of game design patterns. On the top level, this
taxonomy categorizes the patterns based on their role on the
game design process. Inside this level, the patterns are
categorized based on which aspect of the game design they
influence during the game design process.

The future work on this matter requires more concentration
on assorting the second level pattern taxonomy to more fine
grained groups. Currently some of these groups contain
diverse assortment of patterns, which might benefit from
clearer categorization.
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