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Abstract

The field of game design patterns has grown up rapidly because of the necessity of tools supporting
game design process on video games, serious games, and education. However the field does not meet
criticism from academia and industry such as fragmentation, lack of collaboration, inconsistent
template, navigation and patterns contradiction which leads to incompatible pattern collections and
as a result to disparate application of game design patterns.

Despite the criticism of fragmentation of game design pattern collections, there is a lack of works
aimed at consolidation of game design patterns. The intention of this article is to contribute
to closing this gap by examining pattern collections, identifying their weaknesses and revealing prac-
tices that would compensate for those weaknesses and become a foundation for patterns consolida-
tion.

Using comparative analysis, the article reviews six works aimed at forming game design pattern
collections that behave like a “shared vocabulary” Each work is compared according to six criteria.

Based on this comparison the article presents three main findings: 1. Despite inconsistent pattern
template, existing pattern collections can extend each other without losing collection specific format.
2. Keywords are a reliable way for navigation in pattern collections. 3. “Related patterns” field could be
used for describing conflicting and complementing patterns.

According to those findings, a consolidated pattern template was suggested which can be used
for consolidation between collections of game design patterns.
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AHHOTaUA

O6sacTh MAaTTEPHOB refiMIu3aiiHa ObICTPO PA3BMBAETCSI M3-3a HEOOXOOMMOCTU B MHCTPYMEHTAX,
MOJJEPKUBAIOIIYX IPOLECC OM3aliHA B BUIEOUTPaX, CEPbE3HbIX Mrpax U obpasoBaHuU. OJHAKO
KOJLJIEKLIMY T1aTTEPHOB reliMIM3aiiHa He BbIIEP>KUBAIOT KPUTUKU CO CTOPOHbI aKaJIleMU4eCKOro CO00 -
IECTBA M WHAYCTPUM; 3TO, HANPUMEpP, OTHOCUTEJIbHAsi (parMeHTalysl KOJIJIEKLUM, OTCYTCTBUE
KOHCUCTEHTHOTO IIA0JIOHA, CJIOKHOCTb HABATAlMM U TPOTUBOPEYMS] MEXKAY IaTTEPHAMHU.
YTO NPUBOJUT K HECOBMECTHMMBIM KOJIJIEKLMSIM IATTEPHOB M, KaK CJeJCTBUE, K Pa3pO3HEHHOMY
MPUMEHEHMIO IIATTEPHOB Ha [IPAKTHKE.

HecmoTpss Ha KpUTHKy (parMeHTalyMy KOJUIEKLMI IAaTTEPHOB, CYLIECTBYeT HENOCTAaTOK pPabor,
HaIpPaBJIEHHBIX Ha KOHCOJIMAALMIO MEXIy dTUMM KOJUIeKUMSIMU. llenb NAaHHOW CTaTbu — BHECTU
BKJIAJI B YCTpaHEHHE 3TOro IIpoOesia, PacCMOTPEB pasHble KOJUIEKLMU IIaTTEPHOB, PACKPhIBas
UX cy1abble Y CUJIbHbIE CTOPOHBI, & TAKKE BBISIBUB MTPAKTHKY, KOTOPbIE MOIJIM Obl KOMIIEHCHPOBATh
HEJ0CTaTKU U CTaTb OCHOBOM [171s1 KOHCOJIUALMY TATTEPHOB.

Vcrionb3yst CpaBHUTEJIbHBIM aHaau3, B CTaTbe paccMaTpUBAIOTCSl INECTb PabOT, HalpaBEHHBIX
Ha GOpMUpOBaHKE KOJIJIEKLMH [TaTTEPHOB reliMIM3aiiHa, KOTOpble POPMUPYIOT «BOKAOYJIISIP refiMIIu -
3aiiHa». Kaxxpas paboTa aHaIM3UPYETCS 110 HIECTU KPUTEPUSIM.

Ha ocHOBaHMM CpaBHUTEJILHOTO aHaju3a MpefCcTaBjleHbl TPYU OCHOBHBIX BbiBoja: 1. HecmoTps
Ha HECOOTBETCTBUE 1IabJIOHOB, CYLECTBYIOIIME KOJIJIEKIUY [TATTEPHOB MOT'YT PaCLIMPSITh APYT APYra,
He Tepss mpu 3ToM crenududeckoro mjs koyuiekuyu dopmara. 2. KioueBble cioBa SIBJISIIOTCS
HaJeXXHbIM CIIOCOOOM HaBUTalIUU I10 KOJIJIEKUMSIM matrTtepHoB. 3. [lone «CBsi3aHHbIE NATTEPHBI»
MO>KET ObITh HCII0JIb30BAHO 17151 ONIMCAHUSI KOH(PIIMKTYIOIMX Y IOTIOHSIIOMIYX [IaTTEPHOB.

B cOOTBETCTBUM C 3TUMU BbIBOJJAMU CTaThd IMPENJIATAET 1a6J10H KOHCOJIMOVIPOBAHHOI'O IIATTEPHA,
KOTOprﬁ MOJKHO HMCITIOJIb3OBATh OJid O6’be,ILI/IHeHI/IH KOJ'IJ'[CKI.LHIZ INaTTEPHOB FeﬁM,ﬂHBaﬁHa.
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Introduction

This article attempts to address academia and industry criticism addressed
to game design pattern collections. Previous research focused on forming pattern
collections for game design, but our intention is to find a way for consolidation of
pattern collections. The article starts from a brief field review including definition,
history of game design patterns and criticism addressed to the field. Then comes
extraction of main issues that arise from criticism which are navigation problems,
conflicting patterns and an inconsistent pattern template. After that the article
identifies the research gap of the field: lack of work focused on game design
patterns consolidation. In the materials section it's selected works that are
attempting to create a “shared vocabulary” for game design. In the method section
the article describes the comparison method used for the research. The results
section provides a sum up table with results of the collections comparison.
The discussion section returns to issues that come from criticism and using
the comparison results attempts to resolve them, including suggestion of a pattern
template for consolidated collection and an example of pattern which uses
suggested template. It is worth noting that the article does not offer a consolidated
collection, but discusses approaches that would allow consolidation.

Game design, as a profession, required a set of theories and practices (often
called game design rules or tools) to extract, share and save knowledge between
game developers. This hunger of theories has been satisfied by game designers who
wrote books and articles in game design cites and journals. Ones of most known of
those works nowadays are Chrstopher Crowfords “The Art of Computer Game
Design” (1984), Doug Church's “Formal Abstract Design Tools” (1999), Hal Barwood's
“400 Design Rules” (2002), Raph Koster’s “Theory of Fun for Game Design” (2004),
Jesse Schell’s “The Art of Game Design” (2008). This list is not complete, there are
many more books, conference papers and articles about game design.

Video game designers and researchers such as Gonsalo Frasca (1999) and
Bernd Kreimer (2002) set out to create a language that would allow them to intro-
duce a set of terms and theories that could be used jointly by developers, critics,
journalists, and researchers working in various genres. While Frasca’s intention is
more focused on games academic discipline, called ludology, Kreimer's work is
focused on game design theory. His idea was to introduce a consistent and formal
documentation of game design theories, insights and ideas (2002, p. 1). Kreimer
called this a shared vocabulary of game design: “Game design needs a shared vocab-
ulary to name the objects and structures we are creating and shaping, and a set of
rules to express how these building blocks fit together” (2002, p. 1). The foundation
for forming such a vocabulary for Kreimer (2002, p. 1) is the Pattern Language of
architect and urban planner Christopher Alexander et. al. (1977).
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What is a pattern?

Alexander's book “A Pattern Language” describes a language containing
253 patterns which follow a strict order from more general to more specific, from
urban design to individual interior design details (Alexander et. al, 1977, p. x-xi).
According to Alexander's work a design pattern in the essence is a description of
a design problem and then a description of a solution of the problem (1977, p. x).
Kreimer via Gamma et. al (2002, p. 2), Bjork & Holopainen (2003a, p. 4) quote
Alexander’s definition of design pattern in their works: “Each pattern describes
a problem which occurs over and over again in our environment, and then
describes the core of a solution to that problem, in such a way that you can use this
solution a million times over, without ever doing it the same way twice.” (Alexander
et al,1977, p. x). The concept of a design pattern is so simple that it may seem as if
there should be something else in it. However, it's nothing else, just a problem and
solution. Design pattern structure is following: if problem A exists then solution
B can be applied to solve it.

Often the term pattern is rephrased as a tool or a rule. For instance, Cermak-
Sassenrath in his work says “Following Alexander, patterns are seen here as rules of
thumb?” (2012, p. 1). This rephrasing leads to problems with understanding of game
design patterns. The reason why tools or rules are overlapping in meaning with
patterns is that design patterns were introduced for game developers by Kreimer
only in 2002. Before that there have been only game design rules and tools.
In his article Kreimer says: “Alexandrian patterns are simple collections of reusable
solutions to solve recurring problems. Doug Church's “Formal Abstract Design
Tools” or Hal Barwood's “400 Design Rules” have the same objective: to establish
a formal means of describing, sharing and expanding knowledge about game
design?” (Kreimer, 2002, 1). Kreimer’s intention was to join several knowledge struc-
tures, like rules and tools into a single — pattern language. Kreimer says that
patterns are a type of documentation organization in canonical format (2002, p. 11).
His work is not about forming new theories, but about converting existing theories
at that moment into patterns as it demonstrated on Figure 1. As a consequence,
there still exists an understanding of a game design pattern as a rule or a tool which
they were before.

Game designers, inspired by the ideas of pattern language, began forming
a pattern language for game design. Extensive work was done documenting and
formalizing theories and rules in game design using the concept of pattern language
including Kreimer (2002), Barwood & Falstein (2002), Bjork & Holopainen (2003a),
Barney (2020a). There are a lot of works focused on forming patterns for specific
game genres such as RPG (Kirk et. al, 2006), oldschool action games (Cermak-
Sassenrath, 2012), multiplayer games (Olof, 2002), stealth games (Hu, 2014), coopera-
tive games (Rocha et. al, 2008). Some works are describing patterns for specific
fields such as sound design (Alves & Roque, 2010), level design for first person
shooters (Hullett & Whitehead, 2010), level design for 2d games (Khalifa et. al, 2019),
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game dialogs (Brusk & Bjork, 2009), weapons (Giusti et. al, 2012), non-playable char-
acters (Lankoski & Bjork, 2007). Other works are focused on patterns in field of
serious games and gamification (ASeriskis & Damasevicius, 2014; Huynh-Kim-Bang
et. al, 2010; Reichart & Bruegge, 2015).

Formal Abstract 400 Game Other theories

Design Tools Desing Rules . of game design
Pattern Pattern Other Pattern

Collection #1 Collection #2 § Collections

Figure 1. Kreimer's conversion from tools, rules and other game design theories
into pattern collections

Criticism of game design patterns

Criticism of game design patterns demonstrates that despite the work done,
it can be observed some problems that make game design patterns difficult to apply
in practice or education process due to low formality level. Pattern application diffi-
culty is criticised by Dormans (2013) and Barney (2021, p. 3). Moreover, Barney in his
work states that novice designers who learn patterns are given too many tools
(Barney, 2020a, p. xviii) that it becomes hard to navigate, organize and apply them.
Additionally, some authors highlight that patterns belonging to the same collection
can contradict or weaken each other, for instance Barney calls them subtractive
patterns (2020, p. 7). Barwood says that some of his rules can also contradict each
other (2001, p. 92, 105, 112), obviously those rules will continue contradicting
in a shape of pattern. Finally, although the authors of collections refer to each
other’s work, they are developing their own pattern templates and conventions
to describe patterns. According to the taxonomy of pattern collections by
Liukkonen et. al (2015, p. 4), that leads to overlapping patterns, incompatible pattern
templates and fragmentation of the field of game design patterns.

According to Alexander et al., “Each pattern can exist in the world only if it is
supported by other patterns — larger ones, [..], as well as smaller patterns
embedded in it” (1977, p. xiii). This way patterns form a network of connections
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which could be called a pattern language. In Alexander’s work each pattern refer-
ences other patterns that complement it. Alexander insists that this is necessary
for the user of the language to perceive the language as a whole. This explicit
pattern relationship is omitted by Kreimer when he introduced pattern language
to game designers. On pages 2-3 of Kreimer’s work (2002) he suggests a pattern
template without “related patterns” field while this field exists in each work he
reference as an examples on page 3, i.e. Gamma et al. (1994), Meszaros & Doble
(1997), Alexander et al (1977). The lack of “related patterns” field leads to game design
patterns fragmentation. Different pattern collections don't reference each other and
don’t avoid overlapping patterns.

As it’s outlined above pattern collections which have low continuity between
each other. Each of those collections could contain patterns which are useful
for some game project and designers would like to apply patterns from different
collections to their game, meaning to use them as a single pattern language. There-
fore, fragmentation of game design patterns prevents patterns complementing each
other, which breaks the whole idea of pattern language.

However, the lack of “related patterns” field is not the only problem leading
to fragmentation. Another problem is template inconsistency — every work is using
its own conventions to describe patterns. Thus they can't be used as a single pattern
language, but only as many small ones which have overlapping and contradicting
patterns.

According to the criticism, issues that should be addressed for game design
patterns field are as follows:

«  What is the approach for navigation in pattern collection?

«  What is the approach for contradiction resolution or avoidance between
patterns?

«  What pattern template should be used?

Despite the above criticism of fragmentation of game design patterns, there is
a lack of works aimed at consolidation of game design patterns. The intention of this
article is to contribute to closing this gap by examining pattern collections, identi-
fying their weaknesses and revealing practices that would compensate for those
weaknesses and become a foundation for patterns consolidation.

What is pattern consolidation?

Game design patterns consolidation is a process where different pattern
collections are joined into a single with a consistent template, naming and collection
structure, as it demonstrated on Figure 2. However, consolidation is hard due
to several reasons: collections use different pattern templates, patterns in several
collections could contradict or overlap with each other, united patterns collection
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could become too large for navigation as it noted by Liukkonen et. al (2015, p. 4)
and Bjork & Holopainen (2003a, p. 10).

Pattern Pattern Other pattern Other theories
Collection #1 Collection #2 i collections § i of game design

Consolidated Collection of
Game Design Patterns

Figure 2. Consolidation of game design patterns

The article’s intention is to step towards consolidation of game design
patterns. It highly relies on Kreimer’s work (2002). Kreimer’s idea, to wrap game
design theories into a shape of game design patterns, seems valuable since it intro-
duces a single approach to documentation insight and best practices for general
game design theory. In contrast to Kreimer’s work, this article is aimed at consolida-
tion of different, inconsistent collections of game design patterns into a single
collection taking into account issues of navigation, contradiction and pattern
template. This step seems important because without such a consolidation, the field
of game design pattern will keep fragmented and hard to use. Consolidation should
allow collections of game design patterns to behave like a single pattern language as
it was supposed by Alexander et al. (1977, p. xiii). By its intention, a consolidated
collection of game design patterns is just a shape to represent game design theories
which should make it easier for novice designers or game design students to orient
within different game design theories and their relations to each other. The goal of
consolidated collection — to make it easier to find game design theories or to navi-
gate across them.

Materials and method

Materials under consideration should demonstrate the evolution of game
design practices collections which are relative to the field of game patterns. Since
the article is addressing issues of consolidation, it is going to examine collections
that behave like a shared vocabulary (in definition by Kreimer, 2002, p. 2) for profes-
sionals from different fields. Thus, game design patterns collection must include
patterns related to game design in general, not only genre or field specific patterns.
According to Liukkonen et. al. (2015, p. 3-4) taxonomy of game design pattern
collections, “Game(Play) Design Patterns” are going to be studied, which are
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The Case for Game Design Patterns (Kreimer, 2002), Game Design Patterns (Bjork
& Holopainen, 2003), Pattern Language for Game Design (Barney, 2020a).
Thus, this research would not include pattern collections which are, in terms of
Liukkonen et al., guidelines for intention, guidelines for implementation or game
type specific. This article is criticising an absence of “related pattern” field
in Kreimer’s template, which calls in doubt Kreimer’s results of converting Formal
Abstract Design Tools (Church, 1999) and The 400 Project (Barwood & Falstein,
2002) into patterns. For this reason those works are included into analysis. More -
over, Jesse Schell's book of lenses (2008) seems to have the same intention to form
a “shared vocabulary”, but in the shape of lenses. Schell doesn’t describe why he is
not using patterns formalism in his work, because his lenses seem to be easily
converted into game design patterns. Schell work is also included into analysis
because it seems very important and related to game design pattern’s field. Article’s
materials selection seems to be pretty intuitive which is an obvious limitation of this
work. However, the advantages of the intuitive selection seems to be higher,
because it will demonstrate development of works which are related to game design
patterns theory in game design since 1999. While Formal Abstract Design Tools and
The 400 Projects inclusion is based on Kreimer’s intuition, Jesse Schell's Book of
Lenses inclusion is based on the authors of this article intuition about importance of
Schell's work for game design theory and a correspondence between Schell’s lens
and pattern.

Therefore, comparative analysis would include following works: Formal
Abstract Design Tools (Church, 1999), The Case for Game Design Patterns (Kreimer,
2002), The 400 Project (Barwood & Falstein, 2002), Game Design Patterns (Bjork &
Holopainen, 2003), Book of Lenses (Schell, 2008), Pattern Language for Game
Design (Barney, 2020a). All of these works represent the concept of shared vocabu-
lary and problem-solution couples for game designers and could become a basis
for consolidated game design pattern language.

The method of the article is to conduct a comparative analysis of several game
design pattern collections and highlight how different works could address criti-
cism in order to find out the most suitable approaches addressing the highlighted
issues.

The method of the research is comparative analysis which is based
on “keyhole” comparison (Walk, 1998). Six sections have been selected to represent
different aspects of the works:

1) Template. This section demonstrates a pattern template with a pattern
example from the work, which helps the reader to understand a context of
work under discussion. Moreover, the section provides us a way to compare
different pattern templates.

2) Game structure. Game structure presents a set of elements that a game or
a developing process can consist of. While designing a pattern, authors can
describe which game elements or parts of a development process are
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affected by the pattern. Game structure is usually represented as keywords
or a fixed structure. A fixed game structure can be described in a work,
and each pattern is related to the element from the described game struc-
ture. Keywords are usually not fixed, everyone can introduce keywords and
each pattern can relate to several keywords if it's required.

3) Navigation. This section demonstrates which tools the collection provides
for users to navigate across patterns.

4) Contradiction. This section is going to review how different works avoid
or handle contradictions between patterns. Usually, when the authors
suppose that patterns may contradict each other, they explicitly describe
it in a special section.

5) Cooperation. This section provides an observation on how different works
propose to expand the collection of patterns via cooperation with other
contributors.

6) Collection structure: This section describes how the author of the specific
work organizes pattern collection. There are two types of collections proper
to game design patterns: list and network. List is just a plain set of patterns,
while a network assumes relationships between patterns.

The comparison analysis is chosen as methodology because it can demon-
strate one aspect of the collection affects others. For instance, how absence of
“‘related pattern” field would affect collection structure, or how approach for navi-
gation effects suggested game structure. To demonstrate the development and
inheritance of concepts, works would be examined text-by-text, historically
ordered in the results section.

The limitation of the chosen methodology is that it only allows to take a look at
best practices within existing pattern collections, while probably it is worth trying
to gather best practices and solutions from other fields using patterns concept,
such as software engineering. Nevertheless, it seems logical to first analyze collec-
tions within game design theory and, if results would be insufficient, to move
beyond this field.

Comparative analysis on game design pattern collections has been
conducted before by Liukkonen et. al (2015). However Liukkonen et. al's work
focuses on the taxonomy of game design patterns.

Results

Formal Abstract Design Tools (1999)

The first move in forming such a language for video games in this area is made
by game designer and programmer Doug Church. He argues that game designers
need a method to communicate with each other and collect knowledge about their
observations, successful and unsuccessful decisions, available to everyone, regard-
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less of the game genre they are developing (Church, 1999). Church suggested his
own approach to solve these problems called Formal Abstract Design Tools (FADT).

Template: Church's tool consists of a name and a brief description.

“PERCEIVABLE CONSEQUENCE: A clear reaction from the game world
to the action of the player”” (Church, 1999)

Game structure: “Abstract tools are not bricks to build a game out of.
You don't build a house out of tools; you build it with tools.” (Church, 1999, no page).
FADT does not aim to describe what elements a game can consist of; it aims
to describe how some elements can interact with each other. Since Church doesn't
have an equally formal abstract list of elements, FADT doesn't have a game structure
to rely on.

Navigation: Since Doug Church describes only a few tools in his work, he does
not address the issue of navigating these tools.

Contradiction: According to Church, some of the abstract tools may contra-
dict each other. Church writes that game design tools should not be applied
to every game but should be selected by the game designer depending
on the game's vision, meaning the choice of tools depends on which game design
elements are key (1999, no page). Thus, FADT doesn't have an embedded tool for
pattern contradiction resolution.

Cooperation: As a source for finding tools, Church suggests researching and
analyzing video games (1999, no page). However, he does not discuss how different
researchers can combine their findings.

Collection structure: Tools are similar to patterns, however they omit
a network structure of pattern language. They are using list structure instead.

The 400 Project (2001-2006)

In 2002, at the GDC, Noah Falstein with Hal Barwood announced the intention
to compile a list of 400 game design rules. Initially, Noah Falstein stated that he did
not know how many game design rules actually exist, and the number 400 was
taken arbitrarily (Barwood, 2001, p. 17). Over five years, the authors managed
to collect 112 rules (Barwood & Falstein, The 400 Project, n.d.).

Despite Church using the word “tool” and Falstein and Barwood using
the word “rule”, these are similar concepts. The description of The 400 Project
mentions that rules are tools (2002, p. 32), and the principles of using and properties
of rules and tools are identical.

Template: A rule in The 400 Project consists of an identifier, title, brief
description, the domain to which the rule applies, and the rule's contributor.

“ID: 3

Imperative Statement: Immersion is easily disturbed -- don't make the player re-cali-
brate his “suspension of disbelief” and lose touch with your game

Explanation in 250 words or less: Immersion is easily disturbed -- don't make the
player re-calibrate his “suspension of disbelief” and lose touch with your game
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Domain: Psych

Contributors: Hal Barwood” (Barwood & Falstein, The 400 Project. Rules List, n.d.)

Game structure: The rules are divided into domains: basic, psychology,
simplicity, flow, variability, meta, balance, story, localization, and others. It is worth
noting that many rules remained without domains, while others belong to several
domains. Essentially, a domain is the area to which the rule applies which makes
domains similar to keywords.

Navigation: Initially, by adding domains, the authors aimed to facilitate quick
navigation through the rules: if it's needed to find rules related to the game's world
story, users can look among the rules in the Story domain.

Contradictions: In their GDC presentation, they mention that game design
ideas are like language rules: they can be broken, contain exceptions, and
completely contradict each other (2001, p. 92). However, The 400 project doesn't
have tools to resolve pattern contradictions.

Cooperation: Falstein and Barwood created conditions for anyone
to contribute to the project. In 2002, they announced that rules could be sent
to them by email. As a result, developers and video game researchers like Jesse
Schell, Raph Koster, Warren Spector, Bernd Kreimeier, and others participated
in compiling the list of rules (Barwood & Falstein, The 400 Project. Rules List, n.d.).
Thus, Falstein and Barwood propose using collaborative knowledge to collect rules.

Collection structure: Unlike Alexander's patterns, organized as a network,
Falstein and Barwood organize their collection as a list.

The Case for Game Design Patterns (2002)

Game programmer and designer Bernd Kreimeier published his text “The case
for game design patterns” on gamasutra.com in 2002. Kreimer's work contains
7 patterns.

Template: The pattern template by Kreimer consists of Name, Problem, Solu-
tion, Consequences and sometimes References.

“PAPER-ROCK-SCISSORS
Problem: Avoid a dominant strategy that makes player decisions a trivial choice.

Solution: Introduce nontransitive relationships within a set of alternatives, as in the
game of paper-rock- scissors.

Consequence: The player is no longer able to find a single strategy that will be
optimal in all situations and under all circumstances. She has to revisit her decisions,
and, depending on the constraints imposed by the game, adjust to changing situa-
tions, or suffer the consequences of an earlier decision.

Examples: The example given by Andrew Rollings is the set of warrior-barbarian-
archer from the Dave and Barry Murray game The Ancient Art of War. He also
describes Quake's weapon/monster relations in similar terms: Nailgun beats sham-
bler, shambler beats rocket launcher, rocket launcher beats zombie, zombie beats
nailgun.
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References: Chris Crawford provided the first explicit description of the use of
nontransitive relationships. Andrew Rollings' discussion of examples uses game
theory including detailed payoff, as well as informal fictional designer dialogs”
(Kreimer, 2002, p. 6)

Game structure: Kreimer does not discuss game structure.

Navigation: Kreimer says that game design pattern collection should be a kind
of documentation which is navigable via special software (2002, p. 11). He compared
game design pattern collection to a scriptwriting document and outlined that
important thing is a formal standard for describing patterns and software that
supports editing and search facilities within game design pattern collection. There-
fore, Kreimer believes that the solution for the navigation issue is a software that
can perform search over pattern collection.

Contradiction: Kreimer claims that designers could have different opinions of
pattern’s quality and it's not a problem. As he says: “One person's pattern might well
be another's anti-pattern” (2002, p. 10). Then Kreimer says that pattern descriptions
should contain only a cause and effect (2002, p. 10). And disagreements on results
should be outside of a pattern’s scope.

Cooperation: Kreimer states that pattern candidates can be harvested from
such sources as lectures, postmortems, discussions (2002, p. 10). The author
demonstrates as an example how FADTs can be expressed as patterns (p. 5).
Also Kreimer supports collaboration via using an optional section called references
to put there information about pattern sources.

Collection structure: Kreimer's collection organized as a list.

Game Design Patterns (2003)

In 2003, Staffan Bjork and Jussi Holopainen published two paired articles,
one dedicated to game design patterns (2003a), and the other to an Interaction-
Centric Structural Framework (2003b). Bjork and Holopainen have compiled
a collection of 296 game design patterns (Bjork & Holopainen, 2024).

Template: The pattern template by Bjork and Holopainen consists of
the following fields: name, description, consequence, example of application, rela-
tionship to other patterns.

“Excluding Goals

Completing an Excluding Goal makes the completion of other goals in the game
meaningless or impossible.

Example: Star Wars: Knights of the Old Republic is a single player adventure game,
where finishing certain goals exclude other possible goals as the player character
moves towards being good or evil.

Instantiates: Conflict, Competition, Incompatible Goals, Closure Points Modulates:
Hierarchy of Goals

Instantiated by: Overcome, Race, Preventing Goals, Tiebreakers Modulated by:
Selectable Sets of Goals, Dynamic Goal Characteristics Potentially conflicting with:
Tied Results, Shared Rewards” (Bjork & Holopainen, 2024, p. 23)
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Game structure: Bjork and Holopainen describe not only game design
patterns but also a structural model of video games (2003b). They insist that they
can be used separately or jointly. From their perspective, patterns form some
connections between elements of the structural framework. Bjork and Holopainen
work consists of two layers: game design patterns and structural framework.

“The difference between the two is that the design patterns are higher level, hierar-
chical conceptual models of the possible designs of games which manifest them-
selves in the structural framework by defining the logical, physical and temporal
relations of the elements in the framework.”” (Bjork & Holopainen, 2003b, p. 2).

Thus, the authors see the possibility of relating patterns and the structural
framework while structural framework represents fixed game structure suggested
by the authors. Structural framework is a fixed game structure suggested by Bjork
and Holopainen.

Navigation: According to the authors, the task of names is not to provide
an intuitive understanding of what pattern is hidden under it but to provide
a mnemonic hint after the pattern has been read (Bjork & Holopainen, 2003a, p. 10).
This decision is dictated by the problem the authors emphasize: a large number of
patterns make it difficult to navigate them, and finding the necessary pattern takes
too much time. “With over 200 pattern candidates identified, we have already iden-
tified the problem of finding the relevant patterns for any given situation” (Bjork &
Holopainen, 2003a, p. 10).

Contradiction: In the pattern template it can be seen that the authors are
providing a “potentially conflicting” section which describes patterns that could
lead to contradiction. The section allows designers to explicitly analyze possible
contradictions and avoid them if it's needed. Thus Bjork and Holopainen are
suggesting an approach for pattern contradictions resolution.

Cooperation: Bjork and Holopainen identified the problem of validating
patterns during collection gathering (2003, p. 9). Which patterns are less applicable,
which are widely applicable, who should determine the importance of a pattern, and
how to avoid subjective decisions. The authors believe that the importance of
patterns can only be determined in practice. For this, they publish the patterns
online, to put them in use. However, they do not propose an explicit method for
assessing the value of a pattern or cooperation between designers.

Collection structure: Instead of organizing patterns as a list, the authors
followed Alexander's approach by organizing them into a network. Each pattern,
except for a few base ones, relies on other patterns, complementing and specifying
them. “The structure of the pattern collection is not a strict hierarchy but a network
with several base nodes”” (Bjork & Holopainen, 2003a, p. 9)

An important step in their work was the appearance of a structural framework
supporting the patterns and organizing patterns into a network where one pattern
can refer to others.
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Book of Lenses (2008)

In 2008, game designer Jesse Schell published a book on game design where
he describes 113 lenses of game design (Schell, 2008).

Template: Lens template consists of identifier, title, description and set of
questions.

“Lens #2: The Lens of Surprise

Surprise is so basic that we can easily forget about it. Use this lens to remind yourself
to fill your game with interesting surprises. Ask yourself these questions: What will
surprise players when they play my game? Does the story in my game have surprises?
Do the game rules? Does the artwork? The technology?” (Schell, 2008, p. 26)

Game structure: As a game structure Shell offers a map (2008, p. 463).
“For this book, I have created a map that shows the web of game design relation-
ships” (Schell, 2008, p. xxvii). The map is closely tied to the lenses and shows
the connections between them. Each element of the map corresponds to a section
of the book and the lenses described in it and demonstrates the game's structure
and its elements. The map is a fixed game structure suggested by Shell.

Navigation: Schell suggests that readers purchase a deck of cards with
the game design lenses to work with them more easily (p. xxvi). A physical deck of
cards with lenses allows the user to lay them out on a surface, sort them into cate-
gories, simplifying navigation. Of course this will only work after reading the book,
as the reader needs to understand the context, but it is a clear method that can help
in working with the lenses.

Contradiction: Schell states that each lens is a perspective on the game
(p. xxvi). The lens is a short set of questions the game designer should answer
to look at their game from a certain perspective. Schell insists that lenses are not
rules or recipes but tools that allow users to check their design. This is what distin-
guishes this approach; previous authors described a solution to a problem, whereas
Schell does not offer a solution but proposes thinking about whether there is
a problem at all. It is important to note that by refraining from offering solutions
within the lens, Schell solves the problem of contradictory patterns. By refusing
affirmative judgments and shifting the dialogue about game design into questions,
Schell places the responsibility for the final decision on the game designer.
This allows lenses to avoid contradictions between each other, however it partly
breaks a concept of pattern that should describe a problem and a possible solution.

Cooperation: Schell does not describe specific methods for expanding
the collection of lenses.

Collection structure: Schell's lenses are organized into a list with a rare decla-
ration of connections/relations between lenses if the connection between lenses is
crucial, such as in lens #11 (p. 60).

Pattern Language for Game Design (2020)
In 2020, game designer Chris Barney published a book on game design
patterns where he described his original approach (Barney, 2020a). Barney
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supposed that every designer should create his own pattern language observing
games and suggested exercises that help students to extract patterns from their
play experience. Additionally, Barney launched a website with a pattern library
containing more than 450 patterns (Barney, 2020a).

Template: Barney’s pattern template consists of title, image, authors, groups,
confidence, creation and editing dates, seed, keywords, design problem, descrip-
tion, example games, related patterns, suggested exercises (Barney, 2021, p. 5-7).

Example pattern “We're Going to a Dark Place Together” (Barney, n.d.) is avail -
able online.

Game structure: Barney doesn't directly touch upon game structure
in his works. However, according to Barney’s template each pattern has a set of
keywords. Keywords are forming a game structure for Barney's design patterns
as domains do the same in The 400 Project.

Navigation: To resolve the navigation issue Banrey has launched a website
with pattern search facilities, as it was suggested by Kreimer (2002). On the website
patterns can be searched and filtered by authors, pattern name, keywords or group.
Site behaves like a hypertext for patterns: users can easily jump to related patterns,
patterns with the same keyword, author or group. Additionally, the pattern template
contains an image which helps users to memorize the pattern.

Contradiction: There are four pattern relation types described by Barney:
parent, child, additive, subtractive (Barney, 2020b). According to Barney, subtractive
patterns are those which mitigate another pattern effect. In other words subtractive
patterns are patterns which contradict each other. This is similar to what Bjork and
Holopainen call conflicting patterns.

Cooperation: Barney’s website also supports cooperation since every person
can participate and write his own patterns. Moreover, every user can compile his
own pattern language from existing patterns to use it in his company or personally.
Compiled pattern languages can be private or public. A user creating a pattern can
omit such fields as example games, related patterns, an image and suggested exer-
cises from the pattern template.

Every user-suggested pattern should pass the review process before becoming
visible to other users. That partly addresses the problem of pattern validation
touched upon by Bjork and Holopainen. Additionally, inheriting Alexander’s concept
(Alexander et. al, 1977, p. x), every pattern has a confidence field that demonstrates
how much a user trusts in the suggested pattern. That also partly addresses
the validation issue.
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Table 1. Results of comparison

Game L. .. . Collection
Template Structure Navigation Contradiction Cooperation Structure
FADT Tide, - - - - List
Description
ID, Title,
Thg » Descrlpgon, Keywo‘r ds Domains — Via e-mail List
Project Domain, (Domains)
Contributor
The Case Title, Problem, N - Different Sg
i . . pattern
or game Solution, Via search .
; ies collections
design Consequence, facilities
atterns References can reference
p ’ each other
Game Title, Supported
Design Description, Fixed via “conflict”
Patterns Consequence, (Interaction . field
. Mnemonic
Example, -Centric hint - Network
Children, Structural
Parents, framework)
Conflict
Fixed (Map) Supported - List
Book of ID, r[.‘1t1.e, Deck of via omitting
Description, problem
Lenses . cards .
Questions solution
couple
Title, Image,
élit(:fr:’ Via search
Pattern Ps, facilities: .
Confidence, Supported via . .
Language by author, w . Via public
Keywords, Keywords subtractive . Network
for Game keywords, o website
) Problem, relation” field
Design . group or
Description, .
title.
Example,
Related
Discussion

The section is going to analyze and discuss the results given in table 1
to address the issues of consolidation.

What is the approach for navigation in consolidated pattern collection?

According to table 1, some approach for navigation is offered in each collection
except FADT (Church, 1999), most of theme doesn’'t seem to be reliable in consoli-
dated collection. The Case For Game Design Patterns (Kreimer, 2002) only offers
an idea of software, that should help with navigation, however he is not descring,
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what exactly search could be based on, so it's only an idea, without practical
proposal. Bjork & Holopajnen’s (2003a) suggested a mnemonic hint within a name of
pattern, however it doesn't seems to be reliable approach due to number of
expected patterns, and furthermore they do not describe how exactly the hint
works. Schell's deck of physical cards (2008) could work only with limited collection
wich is not extend over time, otherwise users would be needed to print or buy addi-
tional cards regularly. Schell does not suppose his collection to be extended, since
his collection doesn't support cooperation (Table 1), thus his deck of cards approach
could work for him, but it does for consolidated patterns collection which is
supposed to be extended over time. Keywords game structure are proper
to The 400 Project and Pattern Language For Game Design. As was mentioned
in the results section, there is no valuable difference between concepts of keywords
and domains. Both of them follow an intention to shortly describe content of
the pattern and parts of a game the attributed pattern could be applied to.
Only these two collections have a wide amount of patterns and support cooperation
at the same time. Moreover, those two collections propose the same approach
for navigation which is based on keywords (or domains).

According to those observations, the keywords approach is the most suitable
to structure the game that helps for navigation.

What is the approach for contradiction resolution or avoidance

between patterns?

According to table 1, there were two approaches to deal with pattern contra-
dictions. Book of Lenses (Schell, 2008) approach for contradiction violates
the concept of pattern described by Kreimer (2002), because Schell's contradiction
avoidance excludes clear problem-solution pairing. Another approach is provided
by Game Design Patterns (2003) and Pattern Language For Game Design (2020):
the field that explicitly says which patterns can conflict or weaken each other.
It is a clear and obvious approach for the final user. The reason for “contradicting
patterns” field appearance in Game Design Patterns and Pattern Language for Game
Design is that those works use network collection structure, not a list. Network
collection structure requires patterns to reference related ones. And contradiction
is just a type of relation between patterns. Therefore, “related patterns” field should
be used for describing conflicting and complementing patterns.

What pattern template should be used in a consolidated collection?

The first observation about pattern template is that all of the reviewed works
contain fields title and description. Kreimer's work doesn’t have a field called
description, however Kreimer's description field is intentionally splitted into
problem and solution fields to express a problem oriented thinking (2002, p. 2-3).
It can be noticed that the widest template introduced by Barney keeps an opportu-
nity to omit some fields if they are not necessary. That means that a consolidated
collection’s pattern template could have optional fields. Optionals fields would help
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to join different collections, while the main goal is to define mandatory fields
for each pattern.

According to the results summarized in table 1, each pattern collection struc-
tured as a network contains fields about pattern relationships, such as “child’,
“parent’, “conflicting”, “related”. Following Alexander's concept of pattern language,
a network structure should be followed so that patterns support each other.

The 400 Project, The Case For Game Design Patterns and Pattern Language
For Game Design are works that support cooperation and their templates have
an author field called -contributor, references and authors accordingly.
Since a consolidated collection concept highly relies on cooperation this field
should be mandatory.

This way a mandatory set of fields for pattern template can be proposed.

Name: Shortly describes the content of the pattern.

Keywords: Describes elements of the game related to that pattern. Used
for navigation.

Description: Describes a problem, solution and possible consequence
in a free form.

Related patterns: Contradicting and complementing patterns.

Reference: This field references the work or the author who suggested
the pattern.

This pattern template contains all important fields for consolidated game
design pattern collection. Every pattern can have any number of additional fields
such as image, confidence, example and so on. Thanks to additional fields every
pattern from any collection can be adapted to the provided template without
reduction.

To demonstrate the power of the suggested pattern template, the pattern
example provided.

Name:

Predictable Consequence

Keywords:

Feedback, Mental-Model, Psych, Meta
Description:

Problem is players can’'t understand why something is happening in the game world.
For instance, why they failed, why they can’t climb, why they have been catched and
so on. This breaks a player's planning and understanding of the game world.

Solution is making any game world reaction to player action homogeneous and
predictable. Homogeneous means that under the same conditions game world reac-
tions to player action should be the same. And every condition that can affect
the game world’s reaction should be noticeable and clearly perceived by the player.

Related Patterns:
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Since Predictable Consequence is required for planning, it is complementing to Inten-
tion pattern. Predictable Consequence reinforces Action and is supported by Rules.

Contradicting pattern to Predictable Consequence is Surprise since surprise is some-
thing unpredictable. Indirect-Control pattern can break Predictable Consequence.

References:

PREDICTABLE CONSEQUENCE (Church, 1999), Predictable consequence (Kreimer,
2002, p. 4-5), Lens #24: The Lens of Action and Lens #26: The Lens of Rules (Shell,
2008, p. 144, 150), Rule 96: Make Consequences of Actions Predictable and Rule 79:
Preserve Cause and Effect (Barwood & Falstein, The 400 Project, n.d.), Predictable
Consequence (Bjork & Holopainen, 2024).

Examples:

The actions in Chess and Go have totally Predictable Consequences, and skillful
playing of these games consists on being able to predict opponents' actions and plan-
ning many actions ahead. (Bjork & Holopainen, 2024)

As it can be noticed, the pattern adapted to the suggested template references
five of six reviewed pattern collections. Nevertheless, pattern fits into the suggested
template and absorbs properties from different pattern collections. Name is from
the original Church’s work. Keywords from The 400 Project domains. Related
patterns section is based on Game Design Patterns. Examples is an optional section
which is not required, but allows us to put additional information from Game
Design Patterns. References section gives a user of the pattern an opportunity
to search other pattern collections for any other required information. This pattern
resolves overlapping between collections and can be added to the consolidated
collection.

Conclusion

As a still growing industry, game design is looking for the best ways to share
knowledge and best practices and patterns is one of those approaches. However,
to become a sustainable game design patterns should address criticism. The article
compares and analyses the works on game design pattern language and tries to find
solutions for the weaknesses in these works.

Comparative analysis was conducted to find the most reliable approaches
to meet criticism. The comparison identified that keywords are a good way to solve
navigation issues, related patterns tracking is a good way to solve contradiction
issues and network structure is most suitable for consolidated pattern collection.
Moreover, the article proposes a pattern template for consolidated collection which
can express patterns from other pattern collections and suggested that each
pattern could have any number of additional fields to be more precise and detailed
than the provided template. Therere still some not answered questions such
as what is the best platform for consolidated collection and how to validate
patterns. However those questions are outside of this article’s scope and should
become a part of future research.
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In order to understand whether the result satisfies industry and academia,
consolidated pattern collection should be offered to them. The consolidated collec-
tion should be more compact than individual collections of game design patterns
in sum, so it could be offered to students in game design classes at universities.
Whether game design patterns are good for students is not a question. Patterns are
just a shape, while their content is actual theory of game design. The real question is
whether or not it’s easier for students and novice designers to examine a game
design theory in the shape of pattern language.
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