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Abstract

Given the rapid growth and high demand in the entertainment industry, it is crucial to implement best practices
in digital game project management to ensure successful projects within the Triple Constraint of costs, time, and
scope. This study aims to provide a valuable empirical reference for game project professionals and researchers by
identifying the primary methods, processes, and methodologies used in digital game project management. Using a
systematic literature review (SLR) approach, we analyzed 65 primary studies out of an initial pool of 6,658, covering
the period from 2010 to 2021. Our results reveal that the most frequently mentioned artifact groups were models
(34.1%) and processes (31.7%), and the majority of authors were from Brazil and Indonesia. Overall our findings
highlight the prevalence of game projects that do not adopt project management practices, particularly among indie

game teams.
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1 Introduction

Historically, at a North Atlantic Treaty Organization (NATO)
conference in 1968, where proposed Software Engineering
(SE). At that time, there was already the challenge of devel-
oping software in an organized way since the popularization
of modern computer systems made software anything much
more generalized within research centers, universities, and
companies.

Over time, the processes proposed in the literature for soft-
ware project management have been continuously created
and refined, enabling them to effectively handle an unprece-
dented range of software projects. However, despite these
improvements, challenges persist in adapting these processes
to the unique requirements of specialized areas of knowledge
when developing complex systems.

One specific field that has seen remarkable growth is
the creative industry of digital games. In his study, Amélio
(2018) sheds light on various aspects of the Brazilian sce-
nario that may appear to contradict an optimistic outlook, as
he notes a decline in investments and profits at the time of
his research. Despite these challenges, the author maintains
a positive outlook, envisioning various opportunities for re-
versing this trend.

Conversely, Xavier et al. (2021) emphasizes the impor-
tance of SE in supporting independent studios, which can
facilitate organized project development and foster better re-
lationships with consumers by creating high-quality artifacts.

Given the diverse range of proposals and challenges, the
creative industry has yet to reach a consensus on the standard
adopted for SE in game development since SE has not of-
ficially addressed this application area. However, academia
and the creative industry are working to bridge this gap by
generating solutions across various fronts of knowledge rel-
evant to game development.

Hence, the current research study conducted a Systematic
Literature Review (SLR) that searched various article digi-

tal libraries, yielding and obtaining a total of 3,734 studies
related to games. Subsequently, a thorough analysis of the
search results allowed the selection of 65 primary studies that
met the specific criteria established for this research project.

Building upon the work of Pieva and Bernardino (2022),
this study is a translated, extended, and revised version that
presents novel research inquiries and outcomes, as well as ad-
ditional insights into the protocol, potential validation issues,
and key takeaways.

To comprehensively elucidate the process entailing the cre-
ation, conduction, validation, and results of the systematic
literature review (SLR) conducted in this study, we have or-
ganized the paper as follows. In Section 2, we introduce the
relevant background and previous SLRs already published
in the games area. Section 3 explains all the steps that make
up the systematic mapping protocol. In Section 4, we outline
the findings resulting from the implementation of the review
process. In Section 5, we address potential limitations and
threats to the validity of the study. Finally, in Section 6, we
provide concluding remarks.

2 Related Work

The review carried out by Mizutani et al. (2021) aim to iden-
tify studies related to game mechanics development and an-
alyze the relationships between requirement surveys, prac-
tices, and limitations.

Trier and Treffers (2021) reveal studies that address the
extension of agile project management practices to various
areas of the creative industries, including music, cinema, an-
imation, and games.

Similarly, Kummer et al. (2017) investigate studies aimed
at understanding the life cycle of games to identify elements
that can enhance their longevity and engage players with spe-
cific profile traits.

Meanwhile, O’Hagan et al. (2014) propose a systematic re-
view of game development processes to identify adaptations
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Aspects Our SLR Mizutani Trier & Treffers Kummer O’Hagan
Publication x2022 2021 2021 2017 2014
Interval Jan/2010-Set/2021 Abr/2018-Ago/2019 1990-2020 1995-2017* 2004- 2012
Analyzed Studies 65 36 31 26 404
Scope Project Management Game Mechanics Agile Methods Usage ~ Game Development Life  Development  Pro-
Cycle cess
Contributions State of the art; Map-  State of the art; Anal-  Agile Framework; Ap-  Identifies lifecycle models =~ Methodologies used
ping of artifacts and  ysis and comparison  plicability Analysis and metrics; Engagement and associated risks
main authors of design and its prac- measurement in their choices
tice

Legend: * It does not textually present the acquisition period of the studies, based on the results, we observed studies between 1995 and 2017.

Table 1. Related Work in Digital Game.

and improvements that mitigate costs and enhance quality
requirements, highlighting changes in agile methods and hy-
brid methods such as reuse. The overall goal of the review is
to ensure the games have a longer useful life.

From our analysis of the reviewed systematic reviews, Ta-
ble 1 shows that while several SLRs cover various aspects of
game production, they fail to systematically investigate the
best practices, mainly due to a lack of artifacts that can aid
in implementing these practices. It is, therefore, pertinent to
evaluate the available practices and their corresponding arti-
facts to gain a deeper understanding of the most recent de-
velopments in game research. This SLR aims to provide an
empirical basis for future research by offering insights into
contemporary practices in the field.

3 SLR Protocol

We prepared this SLR according to the definitions of system-
atic reviews of the literature on Software Engineering pro-
posed by Kitchenham and Charters (2007).

3.1 Scope e Objectives

Our aim with this study is to provide an empirical refer-
ence for professionals and researchers who seek to manage
game projects, identifying the main methods, processes, and
methodologies adopted for this purpose existing in the scien-
tific literature. In addition, through this study, we identified
artifacts that support digital game projects.

To ensure the quality of the articles, we propose some as-
pects of the definition of the entry of articles in this SLR:
(1) Only studies classified as articles, book chapters, pro-
ceedings, or journals; (ii) Studies published in the IEEE €,
ACM €, Engineering Village E, and Scopus digi-
tal libraries; (iii) Are obtained by using the search term;
(iv) Match the selection criteria; (v) Do not match all exclu-
sion criteria.

3.2 Research Questions

To achieve the objectives, let us answer the following Re-
search Question (RQ):

RQ1. What is the current state of game project management
studies? We want to find out what methods, techniques,
guidelines, and so on are being researched and adopted
in the game development industry;

RQ2. What are the artifacts that support these studies?
Knowing the types of studies, we need to find out what
documents, models, software, and hardware are associ-
ated with studies performed.

RQ3. Which phases of the Game Development Life Cycle
(GDLC) does the study cover?

RQA4. In which countries are these studies being conducted?
In which countries are there active research groups pro-
ducing studies that are part of this SLR?

3.3 Search Strategy

To identify appropriate search terms and possible synonyms
for the current SLR, we first reviewed search terms used in
other SLRs in the same field.

Through extensive research, reading, and synthesis of
the methods and results obtained, we classified Nishida
and Braga (2015), Oliveira and Paula (2021), Jiménez-
Hernandez et al. (2017) and Souza et al. (2017) as reliable
studies that served as a seed for the elaboration of keywords
and synonyms, even though they do not have common objec-
tives with our RQs, these studies seck to assess issues related
to game development.

Scope
Population |

Keywords (Terms in Bold + Synonyms)
Game OR Indie OR Gaming OR Gamification

AND
Methodology OR Workflow OR Process OR Method OR Guide-
line, Heuristic OR Engineering OR Management OR Quality OR
Requirement

Intervention

AND

Comparison | —

AND
“Game Project” OR “Game Development” OR “Game Design”,
“Game Modeling” OR “Game Prototyping” OR “Project Man-
agement” OR “Game Design Document” OR GDD OR “Game
Management”

Outcome

AND
Project OR Design OR Development OR Prototype OR Model-
ing OR Analysis OR Test OR Verification OR Validation

Table 2. Search string based on PICOC Petticrew and Roberts
(2008).

Context

We adopted PICOC (Population, Intervention, Compar-
ison, Outcome, Context) Petticrew and Roberts (2008) to
structure these verbs to build a search string, presented in
Table 2. Defining the domain and expected terms not only
clarifies the scope of the studies but also establishes a spe-
cific framework that is essential for conducting relevant and
compatible research. Merely relying on the domain alone
has proved inadequate in delimiting an appropriate research
base for this work. Therefore, we chose the digital libraries
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ACM €, Engineering Village E, IEEE €, and Scopus B8 for
the application of searches for relevant studies based on key-
words and defined meanings.

To apply our formulated search string, we used two clas-
sification criteria - title and abstract of studies. First, we de-
fined a closed search scope, requiring the terms of the string
must have included in both the title and the abstract. Next, we
carried out the same search using an open scope, allowing the
terms to appear in either the title or the abstract. By running
the search strings across multiple digital libraries, we were
able to retrieve a total of 6,658 studies. Notably, there was
a significant difference in the number of studies obtained be-
tween the closed and open scope strings, as shown in Table 3.

Digital Libraries Closed Scope  Opened Scope
@ ACM 23 (6,3%) 640 (9,6%)
E ENGINEERING VILLAGE 127 (34,8%) 2.343 (35,2%)
4 IEEE 50 (13,7%) 690 (10,4%)
B SCOPUS 165 (45,2%) 2.985 (44,8%)

Totals 365 (100%)

Table 3. Studies by Digital Libraries.

6.658 (100%)

3.4 Selection Process

This section presents the definition and results of the study
selection stage, including the inclusion and exclusion criteria
used in selecting each study.

Inclusion Criteria (CI): we aimed to obtain articles
that focus on the fundamental aspects of game project de-
velopment, and included all relevant synonyms. As such,
we defined the inclusion criteria as follows: IC1. The pri-
mary study must propose a workflow, methodology, process,
method, guideline, heuristic, engineering, management, or
quality framework for a game project.

Exclusion Criteria (EC): To remove studies that are out-
side the scope of the review, therefore, we defined the fol-
lowing exclusion criteria:

EC1. Duplicate primary studies; EC2. Studies that are not
in English. The result of searching the digital libraries for
other languages represents a small proportion of studies that
are in the official language of scientific production, namely
English; EC3. Studies that do not have full access; EC4.
Studies that do not meet the inclusion criteria; EC5. Sec-
ondary or tertiary studies; EC6. Studies with less than five
pages; EC7. Studies with more than ten years of publication.

Selection Result: After reading each of the studies ob-
tained based on the search strings applied and using the ex-
clusion and inclusion criteria defined, we retrieved the results
shown in Table 4.

States Closed Scope  Opened Scope  #Total Studies
RETURNED 365 (5,5%) 6.293 (94,5%) 6.658
DUPLICATED 136  (4,7%) 2.788 (95,3%) 2.924
REMOVED 182 (5,4%) 3.178 (94,6%) 3.360
INCLUDED 47 (12,6%) 327 (87,4%) 374

Table 4. Classified Studies by State.

While we acknowledge that the duplication of studies is an
exclusion criterion, we include this information in Table 4 to
demonstrate the frequency of articles published across multi-
ple digital libraries. The methodology used to classify the 374
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studies selected in the previous stage includes a set of rules
and questions designed to identify potential studies that can
address the research questions of this work.

Quality Assessment Criteria (QA): We proposed some
questions to assess the quality of each study, for which we
assign scores, and even minimum requirements for some of
the RQs, to identify, through the complete reading of each
study, the potential condition to answer one or more RQs of
this work.

QAIl. Does the study present any workflow, methodol-
ogy, process, method, guideline, heuristics, engineering,
management, or quality for a game project? (Weight
1.5); Possible Answers (PA): Yes (100%), Partially
(50%), No (0%). Minimum Requirement (MR): Par-
tially;

QAZ2. Does the study present the complete development
cycle of a game project? (Weight 1.5); PA: Complete
(100%), Partially (65%), Little (35%), Not at all (0%).
RM: Little;

QAZ3. Does the study present a practice based on the reality
of the creative industry? (Weight 1); PA: Specifically
(100%), Superficially (50%), No (0%);

QAA4. Does the study present the implementation of the
game project management methodology? (Weight 1);
PA: Yes (100%), Partially (50%), No (0%).

We used a rating scale from 0 to 5 to assess the relevance
of each study to this review. A score of 0 represents the low-
est relevance, while a score of 5 corresponds to the highest
score, representing 100% of the weight of all quality assess-
ments. We considered relevant those studies that obtained a
score greater than 2.0 in the quality assessments and met the
minimum requirements of this SLR to address the research
questions.

Quality Assessment Result: Among the 327 selected pri-
mary studies (Section 3.4), we applied the QAs and delim-
ited this review with an evaluative score greater than 2 points
among the assigned weights. The result obtained was 65 pri-
mary studies accepted in Table 5'.

Figure 1 shows the steps of the selection process when
searching interactions in opened scope (A) and when search-
ing in closed scope (B). In Step 1, we applied the search string
in the digital libraries and eliminated duplicate studies in Step
2. Step 3 was to apply the CIs and ECs to identify potential
studies to answer the RQs. In Step 4, we used the quality as-
sessment results to refine these studies and find out if there
are studies that could answer the RQs. Finally, in Step 5, we
reassessed each study. We uncovered duplicate studies be-
tween A and B interactions and subsequently deleted 12 stud-
ies. We excluded a study from A interaction that shared sig-
nificant similarities with other studies authored by the same
individual but was comparatively older.

We completed the selection process with 65 studies that
could respond to our RQs. We observed that the closed scope,
with 24 studies, represents 37% of the total, while the open
scope, with 41 studies, represents 63%. However, the accu-
racy in using the search string in the closed scope represents

! Additional information and the complete protocol of this SLR can be
found in the open science Zenodo E= repository available at: https://doi.
org/10.5281/zenodo . 7657389
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(A)
Closed
Scope  Step 1 Step 4 Step 5
365 25 24
(B)
Opened
Scope  Step 1 Step 4 Step 5
6293 53 41

Figure 1. Steps in Selection Process

only 6.57% of the 365 studies collected, whereas in the open
scope, it represents only 0.65% of the initial 6293 studies.
This demonstrates that a well-designed search strategy can
generate more precise results.

4 Result Analysis

In this section, we present the results of our SLR, answer
the RQs, and use graphs and infographics to help interpret
the information. The definition of terminology used in the
study types and supporting artifacts is specific to the selected
studies, as it is a direct transcription of the data and concepts
obtained from them.
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Figure 2. Infographic of the Distribution of the Artifacts vs Study Types.

4.1 RQI1. What is the current state of game
project management studies?

Figure 2 identifies different works regarding the practice of
management and development of a game. Among the 25 stud-
ies that present methods, which is 38.4% of the total number
of this SLR, studies Al-azawi et al. (2014) [S05], Kristiadi
et al. (2019) [S08], Peres et al. (2011) [S15], Schild et al.
(2010) [S24], Maksoud (2020) [S38], Al-Azawi et al. (2014)
[S41], Mitre-Hernandez et al. (2016b) [S49], and Glossner
et al. (2015) [S50] point to adaptations of the Scrum agile
method as a solution. Among the 20 studies that present pro-
cesses (30.7%), studies Pavapootanont and Prompoon (2015)
[S17], Fernandez et al. (2012) [S35], Calderon et al. (2017)
[S39], and Calderon and Ruiz (2016) [S52] apply and mod-
ify ISO/IEC standards. And studies Guo et al. (2015b) [S04],
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Zhu et al. (2016) [S22], Guo et al. (2015a) [S33], Fernandez
etal. (2012) [S35], and Albaghajati and Hassine (2021) [S45]
present model-driven development in the game development
process, but they are distributed among different types of
studies.

4.1.1 Scrum Results

We can observe that the majority of the articles adapt, apply,
and integrate the Scrum methodology with other practices.
Below, we present a brief summary of these studies.

Al-azawi et al. (2014) [S05] and Al-Azawi et al. (2014)
[S41] propose integrating Agent-Oriented Software Engi-
neering (AOSE) with the Scrum methodology. One of the
modifications is replacing the standard Scrum Sprint cycle
with the Multi-Agent Systems (MaSE) Engineering Life Cy-
cle while maintaining the Scrum Meetings. The total dura-
tion of each Sprint is set to 2 to 4 weeks. Additionally, these
studies suggest replacing the Product Backlog with the Game
Development Document (GDD) for digital game projects.

The study of Kristiadi et al. (2019) [S08] is supported
by other authors in adopting Alpha, Beta, and Completion
Sprints (ABC-Sprint), Software Development Project Pat-
tern (sdPP), and Improved Game Design Document (iGDD)
to create a customized Scrum approach that aligns with dif-
ferent project stages. However, the study’s brief nature limits
its effectiveness, as it dedicates only one page to presenting
its contributions and conclusions. Moreover, the conclusions
lack detailed information about the results obtained.

Peres et al. (2011) [S15] present an experience report on
the utilization of the Scrum methodology in a distributed en-
vironment for a digital game project. Drawing inspiration
from the methodology outlined in the book “Game Devel-
opment with Scrum”, the study explores the project’s con-
text, team dynamics, and the adaptation of Scrum princi-
ples for game development. It delves into aspects such as
methods, process definition, and tools employed through-
out the project lifecycle, including conception, project def-
inition, backlog item prioritization, requirement monitoring,
and quality assurance.

Schild et al. (2010) [S24] focus on the implementation of
Alpha, Beta, and Completion Sprint (ABC-Sprint) within the
curriculum of a game design course. The study’s findings pro-
vide support for the adoption of this Scrum variation, backed
by solid comparisons of student outcomes before and after
the application of this adaptation. The results demonstrate
significant improvements in the quality of games produced
during the course disciplines.

Study S38 introduces a framework for teaching Scrum for
Games in software engineering disciplines, although it lacks
practical applications. The framework involves adapting the
Software Development Life Cycle (SDLC) to key software
game artifacts such as the Game Design Document (GDD)
and Test-Driven Development (TDD). It incorporates proto-
types and customized sprints (Alpha, Beta, and Gold Sprint)
for the development stage. While each stage of the frame-
work is well-described, the research falls short in terms of
application and validation, as there is a lack of results in this
regard.

Research [S49] introduces an agile development process
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Primary Studies (ID: + Authors name + (Year) + Title

: Salazar et al. (2012). Proposal of game design document from software engineering requirements perspective.

: Pandey et al. (2018). Proposing a Hybrid Methodology for Game Development.

: Luhova et al. (2019). The Canvas-Oriented Formalization of the Game Design Processes.

: Guo et al. (2015b). A Workflow for Model Driven Game Development.

: Al-azawi et al. (2014). Towards Agent-based Agile approach for Game Development Methodology.

: Fatima et al. (2018). GDGSE: Game Development with Global Software Engineering.

: Ramadan and Widyani (2013). Game development life cycle guidelines.

: Kristiadi et al. (2019). Game Development with Scrum methodology.

: Desurvire and El-Nasr (2013). Methods for Game User Research: Studying Player Behavior to Enhance Game Design.

: de Oliveira et al. (2011). Game modeling using WorkFlow nets.

: Hetherinton (2014). SysML requirements for training game design.

: Politowski et al. (2016). Are the Old Days Gone? A Survey on Actual Software Engineering Processes in Video Game Industry.

: Al-Azawi et al. (2013). A generic framework for evaluation phase in games development methodologies.

: Améndola et al. (2015). GLIESE — A Framework for Experimental Game Development.

: Peres et al. (2011). Methods and Processes Definitions for Multiplatform Social Network Games Development with Distributed Teams.
: Dirgantara et al. (2019). Development of Android-Based Quiz Video Game: Mathventure.

: Pavapootanont and Prompoon (2015). Defining usability quality metric for mobile game prototype using software attributes.

: Furtado et al. (2011). Improving Digital Game Development with Software Product Lines.

: Passos et al. (2011). Turning Real-World Software Development into a Game.

: Pizzi et al. (2010). Automatic Generation of Game Level Solutions as Storyboards.

: McKenzie et al. (2021). Is Agile Not Agile Enough? A Study on How Agile is Applied and Misapplied in the Video Game Development Industry.
: Zhu et al. (2016). Engine Cooperative Game Modeling (ECGM): Bridge Model-Driven Game Development and Game Engine Tool-Chains.
: Hernandez and Ortega (2010). Eberos GML2D: A Graphical Domain-Specific Language for Modeling 2D Video Games.

: Schild et al. (2010). ABC-Sprints: Adapting Scrum to Academic Game Development Courses.

: Winget and Sampson (2011). Game Development Documentation and Institutional Collection Development Policy.

: Petrillo and Pimenta (2010). Is Agility out There?’ Agile Practices in Game Development.

: Mozgovoy and Pyshkin (2018). A Comprehensive Approach to Quality Assurance in a Mobile Game Project.

: Desurvire and Wixon (2013). Game Principles: Choice, Change & Creativity: Making Better Games.

: Zamora and Villalobos (2019). Integrated Framework for Game Design.

: Smith and Graham (2010). Raptor: Sketching Games with a Tabletop Computer.

: Arguson and Aldea (2017). Development of Encantasya: War of the Four Kingdoms.

: Kriglstein et al. (2014). Workflow patterns as a means to model task succession in games: A preliminary case study.

: Guo et al. (2015a). Realcoins: A case study of enhanced model driven development for pervasive games.

: Guevara-Villalobos (2011). Cultures of independent game production: Examining the relationship between community and labour.

: Fernandez et al. (2012). Integrating usability evaluation into model-driven video game development.

: Musil et al. (2010). Improving video game development: Facilitating heterogeneous team collaboration through flexible software processes.
: De Macedo and Rodrigues (2011). Experiences with rapid mobile game development using unity engine.

: Maksoud (2020). Scrum Based Framework for Teaching Software Engineering for Game Development.

: Calderon et al. (2017). Coverage of ISO/IEC 29110 project management process of basic profile by a serious game.

: Aslan and Balci (2015). GAMED: Digital educational game development methodology.

: Al-Azawi et al. (2014). Multi Agent Software Engineering (MaSE) and agile methodology for game development.

: Mitre-Hernandez et al. (2016a). User eXperience Management from Early Stages of Computer Game Development.

: Kasurinen et al. (2014). Is requirements engineering useless in game development?

: Baharom et al. (2014). Emotional design for games: A framework for player-centric approach in the game design process.

: Albaghajati and Hassine (2021). A use case driven approach to game modeling.

: de Oliveira et al. (2018). Game design tools for maximum effectiveness.

: Marbach et al. (2019). Optimization of Project Management Processes Using the A* Project Management System (AStarPM): A Prototypical Implementation and

Evaluation.

S48:
S49:
S50:
S51:
S52:
S53:
S54:

Al-Azawi and Ayesli (2015). A simulation based game approach for test drive exam.

Mitre-Hernandez et al. (2016b). Decreasing rework in video games development from a software engineering perspective.
Glossner et al. (2015). Game design and development capstone project assessment using scrum.

Aleem et al. (2016). A Digital Game Maturity Model (DGMM).

Calderon and Ruiz (2016). Coverage of ISO/IEC 12207 software lifecycle process by a simulation-based serious game.
Paschali et al. (2018). Tool-assisted game scenario representation through flow charts.

Pendleton and Okolica (2019). Creating serious games with the game design matrix.

: Athavale and Mohan (2018). Understanding game ideation through the lens of creativity model.

: Warmelink et al. (2016). Get it right! Introducing a framework for integrating validation in applied game design.
: Signoretti et al. (2016). Services & Products Gamified Design (SPGD) a methodology for game thinking design.
: Ollsson et al. (2015). Evolution and Evaluation of the Model-View-Controller Architecture in Games.

: Braad et al. (2016). Processes and models for serious game design and development.

: Atmaja et al. (2016). Game design document format for video games with passive dynamic difficulty adjustment.
: Inam et al. (2017). Improving the process for mobile games development.

: Ahmad et al. (2017). How to launch a successful video game: A framework.

: Mylly et al. (2020). The quest for usable usability heuristics for game developers.

: Jonasdottir and Miiller (2020). Theorizing affordance actualization in digital innovation from a socio-technical perspective.
: Tap et al. (2021). Creativity Training Model for Game Design.

Table 5. Selected Primary Studies.

that combines Scrum with the software development Project
Pattern (sdPP) and an improved Game Design Document
(iGDD). In order to define the abstraction levels of the iGDD,
the author incorporates a traditional GDD into the MDA
framework. The author establishes an association between
the sdPP workflow and the iGDD product flow, adapting,
adding, and eliminating certain Scrum tasks to create their
customized process. While the description of the process
steps is concise, the study provides references to other arti-
cles by the same authors and includes sections dedicated to
results, discussion, conclusion, and future works, indicating
the rigorous nature of the research.

Study [S50] examines the process and outcomes of re-
placing the traditional waterfall methodology with Scrum in
a senior game design and development course. The study
presents results that would benefit from further investiga-
tion due to the limited number of students from project man-
agement disciplines who participated in the application of
Scrum.

Pavapootanont and Prompoon (2015) [S17] present an ap-
proach to establish an internal usability quality metric specif-
ically for mobile game prototypes during the design phase.
The proposed metric is derived from the general usability
metric category recommended in the ISO/IEC 9126-3 stan-
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dard and follows the principles of the Goal Question Metrics
(GQM) method. The structure and elements of the metric de-
scription are based on the ISO/IEC 15939 standard.

To conduct the quality metric assessment, a process is out-
lined based on evaluating the objectives of Content, Device,
and Gameplay. Each of these assessment elements is further
categorized into five attributes: Understandability, Learnabil-
ity, Operability, Attractiveness, and Compliance. For each
attribute, relevant questions are formulated to gauge the pro-
totype’s satisfaction in achieving its objectives. The evalua-
tion is carried out using the proposed metric, and a process
based on activities outlined in the ISO/IEC 15939 standard
guides the execution of the evaluation. However, the study
falls short in concluding without presenting practical results
obtained through the application of the metric in a real-world
environment.

4.1.2 ISO/IEC Results

The articles that mention the utilization of ISO/IEC stan-
dards, excluding S39 and S52, authored by the same authors,
present distinct approaches as they employ different stan-
dards for their proposed solutions.

Pavapootanont and Prompoon (2015) [S17] utilize the
ISO/IEC 9126-3 standard to develop a metric for assessing
the usability of mobile game prototypes. Additionally, the
ISO/IEC 15939 standard is employed to establish the stages
of the evaluation process.

Study S35 focuses on integrating usability evaluation into
model-driven video game development. The authors put
forth a usability inspection method that utilizes a Usabil-
ity Model aligned with the ISO/IEC 25010 standard. This
method enables the evaluation of video game usability within
a model-driven development process. By detecting and ad-
dressing usability issues at the model level, the method facil-
itates the automation of common usability evaluation tasks.
However, the authors acknowledge the necessity of further
comparison with users’ perceptions of video game usability
obtained through a model-driven development approach. In
summary, the study emphasizes the significance of consid-
ering usability in video game development and proposes an
effective method to accomplish this.

Studies S39 and S52 are similar articles that share some
sections and figures. However, study S39 focuses on demon-
strating the application of the ISO/IEC 29110 standard for
project management in the development of a serious game
called ProDe. On the other hand, study S52 showcases the uti-
lization of the ISO/IEC 12207 standard, which outlines the
life cycle processes for software development, in the same
game project. Although the articles overlap in certain aspects,
they provide distinct insights into the application of different
standards in the context of the ProDe game project.

We can demonstrate our concern because studies
Pavapootanont and Prompoon (2015) [S17] and Fernandez
et al. (2012) [S35] do not demonstrate the practical imple-
mentation of the proposed work, and their conclusions are
overly simplified, lacking empirical evidence.

Pieva and Bernardino 2023

4.1.3 Model-Driven Development Results

The purpose of study Luhova et al. (2019) [S03] is to explore
the feasibility of utilizing Domain Specific Modeling (DSM)
in conventional computer game development to enhance soft-
ware quality and reduce costs. The study introduces a work-
flow for DSM-based game development and assesses its ef-
fectiveness through a case study. The findings indicate that
the DSM-based workflow has the potential to enhance soft-
ware quality and decrease development costs, but it necessi-
tates a substantial initial investment in time and resources.

Zhu et al. (2016) [S22] propose a hybrid approach called
Engine-Cooperative Game Modeling (ECGM), which in-
tegrates Model-Driven Game Development (MDGD) with
game engine tool-chains to streamline and enhance game de-
velopment. The study presents a case study where ECGM
is employed to develop a 2D platformer game and assesses
the effectiveness of the approach. The results indicate that
ECGM can significantly reduce development time and effort,
improve game quality, and enhance collaboration between
game designers and developers. Overall, the study suggests
that ECGM holds great potential for enhancing the efficiency
and effectiveness of game development.

This study proposes a framework for enhanced Model-
Driven Development (MDD) in game development, encom-
passing domain analysis, Domain-Specific Modeling (DSM)
definition, and code generation. The authors present a case
study of a pervasive game called RealCoins to showcase the
effectiveness of their framework. The study identifies three
key challenges in employing MDD and DSM in game devel-
opment and offers solutions to address these challenges. The
results demonstrate that the proposed framework can sub-
stantially decrease development time and enhance the overall
quality of the resulting game.

Study S45 presents the use of the UML use case diagram
to guide the organization of stages and tasks associated with
digital game projects. For this purpose, it introduces its own
UML extension and a modeling software called GUCM tools
to integrate with this new specification. The study provides
several examples of its application and conducts an experi-
ment with 29 participants to validate their work. It is worth
mentioning that study S35, which has its results based on the
practice of ISO/IEC 25010, has already been presented in the
previous section.

s B

Summary of RQI1.

From the pool of 65 studies identified through the SLR,
we categorized them into 17 distinct types, each con-
tributing insights relevant to our RQ1. Each study was
assigned to a single category, with the majority falling
into the following classifications: 25 as Methodologies,
20 as Processes, 8 as Methods, 5 as Frameworks, 3 as
Heuristics, 2 as Guidelines, and 2 as Workflows.

For a more focused presentation of our findings, we
emphasize eight studies on Scrum adaptations, four
studies exploring alternative applications of ISO/IEC
standards, and an additional four studies investigating
model-driven development within game projects.
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4.2 RQ2. What are the artifacts that support
these studies?

Based on Figure 1, we identified 29 studies (44.6%) that
are based on models. Notably, studies Pandey et al. (2018)
[S02], Ramadan and Widyani (2013) [S07], and Dirgantara
et al. (2019) [S16] utilize the Game Development Life Cycle
(GDLC) as their software life cycle model. Furthermore, we
identified 27 studies (41.5%) that incorporate one or more
processes to support their proposals. Noteworthy examples
include Politowski et al. (2016) [S12] and Kriglstein et al.
(2014) [S32], which employ the Business Process Model
and Notation (BPMN) for process modeling. Additionally,
studies Zamora and Villalobos (2019) [S29], Pendleton and
Okolica (2019) [S54], and Signoretti et al. (2016) [S57]
align with the Mechanics, Dynamics, and Esthetics (MDA)
framework in their process descriptions. It is worth empha-
sizing that the Game Design Document (GDD) is the fo-
cal point of studies Salazar et al. (2012) [SO01], Winget and
Sampson (2011) [S25], Mitre-Hernandez et al. (2016a) [S42],
de Oliveira et al. (2018) [S46], Atmaja et al. (2016) [S60],
and Tap et al. (2021) [S65], while it is referenced in numer-
ous other studies as well.

4.2.1 GDLC Results

Pandey et al. (2018) [S02] present a hybrid game develop-
ment methodology that combines the benefits of agile and
traditional approaches to address the challenges encountered
by game developers. This proposed methodology underwent
evaluation through a case study involving a game develop-
ment project. The results of the evaluation demonstrated that
the hybrid methodology facilitated the successful delivery of
a high-quality game within the specified time and budget lim-
itations.

Ramadan and Widyani (2013) [S07] introduces a novel
GDLC model and provides guidelines for delivering high-
quality games. This model incorporates various quality crite-
ria at each phase of the game development process. The ini-
tial prototype demonstrated that the game is both functional
and enjoyable, leading to further development. During the
third iteration, the game successfully passed internal quality
testing, ensuring it was balanced, functional, and internally
complete.

Dirgantara et al. (2019) [S16] provide a brief overview of
the game development process guided by the GDLC. As a
result, the study demonstrates the progression of the stages,
culminating in the creation of a multiplayer quiz game. The
game simulates a battle between two wizards, where each
question has only true or false answers.

4.2.2 BPMN Results

Politowski et al. (2016) [S12] utilize BPMN processes to ana-
lyze 20 postmortem projects in the video game industry, aim-
ing to assess the prevalence of traditional and Agile software
engineering processes. The objective was to determine the
extent to which the industry has adopted Agile methodolo-
gies. The findings revealed that although Agile practices are
increasingly prevalent, a significant portion of projects still
utilize the waterfall process.
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The S32 study is a preliminary case study that investigates
the potential use of workflow patterns for modeling task suc-
cession in games. The study indicates that workflow patterns
hold promise; however, certain limitations currently restrict
their application in games, particularly concerning the model-
ing of winning and losing conditions, as well as time aspects.

4.2.3 MDA Results

Zamora and Villalobos (2019) [S29] introduce a frame-
work that presents eight aesthetics aimed at assisting design-
ers in choosing suitable mechanics to achieve specific de-
sired effects. Additionally, the framework incorporates two
new tools: the 5-Part Model for mechanic design and the
Risk/Reward Model for difficulty balance. These tools aid
designers in developing cohesive products that align with the
intended design goals. The study aims to provide valuable in-
sights into the design process of certain games and explores
why certain mechanics are effective in specific contexts but
may not perform as well in different situations.

S54 introduces initial aspects of analyzing the gamifica-
tion process with the aim of constructing game dynamics and
mechanics aligned with defined learning needs. As a result,
the study presents a structured matrix with a step-by-step for-
mula for identifying the Mechanics, Dynamics, and Aesthet-
ics (MDA) oriented towards the learning process.

S59 introduces a methodology that expands upon the De-
sign Thinking Canvas (DTC) and incorporates MDA, Emo-
tions (OCC), Bartle’s Types of Players, and Fogg’s Behavior
Model (FBM). To demonstrate and test this methodology, a
card game for game design management was created. The re-
sults show that implementing this methodology can foster co-
hesive collaboration among developers, designers, and evalu-
ators, thereby enhancing the understanding of the necessary
steps to create a user experience with a positive emotional
response.

4.2.4 GDD Results

Salazar et al. (2012) (SO1) seeks to determine the essen-
tial characteristics that a Game Design Document (GDD)
should possess in order to prevent rework and minimize in-
vestment loss during the production stage. The authors con-
ducted a comprehensive literature review and compared their
enhanced GDD with a commercial GDD. The findings indi-
cate that a comprehensive GDD should incorporate sections
including an overview, game objectives, game justification,
initial scope, game balance, user experience, constraints, and
assumptions.

The purpose of the Winget and Sampson (2011) [S25]
study was to explore the documentation of the creative pro-
cess in game development. To achieve this, the researchers
conducted interviews with game developers and analyzed the
collected data to identify recurring patterns. The findings re-
vealed that game development documentation is largely sub-
jective in nature. As a result, the study suggests that future
research in this field should prioritize generating support and
involvement from the game development community and ex-
panding the sample size to encompass a larger number of par-
ticipants.
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S42 employs the iGDD as documentation to analyze the
User eXperience (UX) of games developed using the pro-
posed Game Experience Management (GEM) method in
comparison to a conventional approach. The analysis in-
volves 18 junior software engineers divided into six different
teams. The results demonstrate that the use of GEM led to
an improved UX, combining reduced rework and increased
productivity compared to the comparison approach. In con-
clusion, the study establishes GEM as an effective solution
for managing UX in game development.

S46 proposes a method that suggests replacing elements
of the GDD with analog prototyping, combining agile devel-
opment practices and performance analysis (benchmarking).
The justification lies in the absence of a single GDD model,
as well as the fact that this document often contains ambigu-
ous content. This work presents conclusions that are not very
practical, with methodology chapters and succinct and un-
clear results. Lastly, it reports that using analog materials in
definition meetings can provide greater clarity in understand-
ing the objectives of the sprints.

The purpose of the S60 study was to adapt the format of
the Game Design Document (GDD) to better accommodate
the development of video games with a passive Dynamic Dif-
ficulty Adjustment (DDA) mechanism. The modified format
was tested by five developers and 30 anonymous players. The
results indicated that the modified format improved the over-
all development process and led to higher-rated educational
video games. However, there was no significant difference in
scores between the games created using the old format and
those developed using the modified format.

Study S65 aims to identify and validate the creativity com-
ponents of game design and develop a Creativity Training
Model for Game Design (LK2RBPD Model) that is verified
through the prototype of the Game Design Document Tool
(GDD Tool). Both the model and the tool were developed and
evaluated using a mixed-method design approach. The study
found that the LK2RBPD model can be effectively used to
train creativity in game design, and the GDD tool prototype
was effective in implementing the model.

s B

Summary of RQ2.

To align with the type of study for RQ1, we have identi-
fied a total of 10 distinct supporting artifacts. These in-
clude 29 models, 27 processes, 6 tables, 2 storyboards,
6 software implementations, 7 documentation sets, 4
methodologies, 2 cards, 1 metric, and 1 hardware com-
ponent. In order to underscore our key findings, we
spotlight 3 studies that employ the Game Development
Life Cycle, 2 that leverage BPMN processes, 3 studies
that utilize Model-Driven Architecture (MDA), and 6
studies that are underpinned by the Game Development
Document (GDD) framework.

4.3 RQ3. Which steps of the GDLC does the
study cover?

Among the steps of the GDLC presented in Table 6, it is no-
ticeable that most of the studies focus on solutions for require-
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ments analysis, development, or game design. Only studies
Peres et al. (2011) [S15], Schild et al. (2010) [S24], Musil
etal. (2010) [S36], Mitre-Hernandez et al. (2016b) [S49], and
Aleem et al. (2016) [S51] address all the main steps in the
cycle. Additionally, study Ahmad et al. (2017) [S62] stands
out as the only selected study that specifically addresses the
game launch phase by proposing a dedicated framework for
this stage.

4.3.1 Featured Studies in RQ3

The studies Peres et al. (2011) [S15], Schild et al. (2010)
[S24] and Mitre-Hernandez et al. (2016b) [S49] were previ-
ously presented in Section 4.1, so let’s focus on presenting
the other articles.

Study S36 proposes a flexible process approach based on
Scrum methodology with the aim of enhancing collabora-
tion among diverse disciplines involved in video game soft-
ware development. Through evaluation, the approach was
confirmed as both feasible and valuable for video game de-
velopment practices. Moreover, the study identifies the need
for further research to provide a more comprehensive explo-
ration of the proposed process approach. This includes con-
ducting evaluations in controlled environments and industry
settings, which will enable a deeper understanding of its ef-
fectiveness and potential improvements.

Study S51 employs the Digital Game Maturity Model
(DGMM) to assess the game development processes of two
game development organizations. Using a bottom-up ap-
proach and questionnaires, the study evaluates the organiza-
tions’ development practices based on specific dimensions
of digital game development. The findings demonstrate that
the DGMM is effective in assessing game development pro-
cesses, enabling organizations to identify gaps and bottle-
necks within their current practices. This assessment process
assists organizations in building the capability to improve
their processes and enhance overall game development ef-
ficiency.

Study S62 introduces a comprehensive framework for suc-
cessful video game development, covering the entire process
from conception to launch. The framework is built upon vari-
able assumptions and simulations, emphasizing the signifi-
cance of having clear direction right from the initial stages
of development. The study highlights the importance of both
developers and team leaders understanding the complete
video game development process in order to effectively pro-
duce high-quality video games. By following this framework,
game development teams can enhance their chances of deliv-
ering successful video game projects.

4.4 RQ4. In which countries are these studies
being conducted?

In our analysis of the selected primary studies in this system-
atic literature review, we observed that researchers from var-
ious continents, with the exception of Africa, have made sig-
nificant contributions to this research field. We determined
the origin of the studies based on the nationality of the first
author’s affiliation. This indicates that the research on this
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Testing

Validation
Prototyping

Primary Study

Others

Salazar et al. (2012)
Pandey et al. (2018)
Luhova et al. (2019)
Guo et al. (2015a)
Al-azawi et al. (2014)
Fatima et al. (2018)
Ramadan and Widyani (2013) 's
Kristiadi et al. (2019)

Desurvire and EI-Nasr (2013)

de Oliveira et al. (2011)

Hetherinton (2014)

Politowski et al. (2016)

Al-Azawi et al. (2013)

Améndola et al. (2015)

Peres et al. (2011)

Dirgantara et al. (2019)
Pavapootanont and Prompoon (2015)
Furtado et al. (2011)

Passos et al. (2011)

Pizzi et al. (2010)

McKenzie et al. (2021)

Zhu et al. (2016)

Hernandez and Ortega (2010)

Schild et al. (2010)

Winget and Sampson (2011)

Petrillo and Pimenta (2010)
Mozgovoy and Pyshkin (2018) v
Desurvire and Wixon (2013) v

Zamora and Villalobos (2019)
Smith and Graham (2010)
Arguson and Aldea (2017)
Kriglstein et al. (2014)

Guo et al. (2015b)
Guevara-Villalobos (2011)
Fernandez et al. (2012)

Musil et al. (2010)

De Macedo and Rodrigues (2011)
Maksoud (2020)

Calderon et al. (2017)

Aslan and Balci (2015)

Al-Azawi et al. (2014)
Mitre-Hernandez et al. (2016a)
Kasurinen et al. (2014)

Baharom et al. (2014)
Albaghajati and Hassine (2021)
de Oliveira et al. (2018)

Marbach et al. (2019)

Al-Azawi and Ayesli (2015)
Mitre-Hernandez et al. (2016a)
Glossner et al. (2015)

Aleem et al. (2016)

Calderon and Ruiz (2016)
Paschali et al. (2018)

Pendleton and Okolica (2019)
Athavale and Mohan (2018)
Warmelink et al. (2016)
Signoretti et al. (2016) v
Ollsson et al. (2015)
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Table 6. Primary Studies by Steps of the GDLC.
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Soon after, several researchers from Indonesia 10, Germany,
Spain, and the United Kingdom 8 and Australia, Canada,
United States, Malaysia, Mexico, Norway, and Pakistan 7.
Brazil, the United States, and the United Kingdom have each
produced four studies, while Canada, China, Spain, Indone-
sia, Norway, and Oman have produced three. Table 7 reveals
that the number of Brazilian researchers involved in the pro-
duction of the studies is not equal to the total number of stud-
ies produced due to collaborations with foreign universities.

Country Researchers Studies
flag-argentina Argentina 3 (1.8%) 1(1.5%)
flag-australia Australia 7 (4.3%) 2 (3.1%)
flag-brazil Brazil 16 (9.8%) 4 (6.2%)
flag-canada Canada 7 (4.3%) 3 (4.6%)
flag-china China 6 (3.7%) 3 (4.6%)
flag-costa-rica Costa Rica 2 (1.2%) 1 (1.5%)
flag-denmark Denmark 1 (0.6%) 1 (1.5%)
flag-finland Finland 3 (1.8%) 1 (1.5%)
flag-germany Germany 8 (4.9%) 3 (4.6%)
flag-greece Greece 5(3.1%) 2 (3.1%)
flag-india India 3(1.8%) 2(3.1%)
flag-indonesia Indonesia 10 (6.1%) 3 (4.6%)
flag-ireland Ireland 1 (0.6%) 1 (1.5%)
flag-japan Japan 2 (1.2%) 1 (1.5%)
flag-malaysia Malaysia 7 (4.3%) 3 (4.6%)
flag-mexico Mexico 7 (4.3%) 2 (3.1%)
flag-netherlands Netherlands 5(3.1%) 2 (3.1%)
flag-new-zealand New Zealand 5(3.1%) 2 (3.1%)
flag-norway Norway 7 (4.3%) 3 (4.6%)
flag-oman Oman 6 (3.7%) 3 (4.6%)
flag-pakistan Pakistan 7 (4.3%) 2 (3.1%)
flag-philippines Philippines 2 (1.2%) 1 (1.5%)
flag-portugal Portugal 2 (1.2%) 1 (1.5%)
flag-saudi-arabia Saudi Arabia 2 (1.2%) 1 (1.5%)
flag-slovenia Slovenia 1 (0.6%) 1 (1.5%)
flag-spain Spain 8 (4.9%) 3 (4.6%)
flag-switzerland Switzerland 4 (2.5%) 1(1.5%)
flag-thailand Thailand 3 (1.8%) 2 (3.1%)
flag-ukraine Ukraine 4(2.5%) 1 (1.5%)
flag-united-arab-emirates United Arab Emirates 4(2.5%) 1 (1.5%)
flag-united-states United States 7 (4.3%) 4 (6.2%)
flag-united-kingdom United Kingdom 8 (4.9%) 4 (6.2%)
Total 163 65

Summary of RQ3.

We have identified a total of 9 distinct steps within
the digital game development life cycle across the 65
studies. These steps encompass various aspects, with
36 studies addressing the game definition, 25 focusing

Table 7. Researchers and Studies by Country.

Summary of RQ4.

on documentation, 26 on pre-production, 42 on require-
ments analysis, 36 on documentation (reiterated), 28 on
testing, 32 on validation, and 24 on prototyping. For the
remaining 9 steps, we have combined their classifica-
tions due to their limited representation.

To emphasize our key findings, we have referenced the
6 studies that encompass multiple phases. Furthermore,
we have provided more detailed insights from 3 studies
that were not previously presented, thereby enhancing
the comprehensiveness of our results.

topic has garnered global interest and involvement from re-
searchers across different continents.

In Table 7, we observe that 16 researchers from Brazil
demonstrate the relevance of the research area in our country.

To address RQ4, our investigation revealed the partici-
pation of 32 different countries in contributing studies
to our Systematic Literature Review (SLR). This collab-
orative effort involved a total of 163 researchers hailing
from various parts of the world, spanning across almost
all continents except Africa.

One notable finding that underscores the global nature
of our research is that, despite one of our selection crite-
ria being studies conducted in English, Brazil emerges
as the most significant contributor to our SLR. Brazilian
researchers have played a substantial role, contributing
a total of 16 resources and 4 studies, highlighting the

country’s notable impact on our research.
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5 Threats to Validity

To address potential threats to the validity of this SLR, we
considered the main categories outlined by Wohlin et al.
(2012):

Construction Validity: which relates to the appropriate-
ness of the research design, is reinforced by us-
ing Kitchenham’s guidelines Kitchenham and Charters
(2007), a well-accepted resource in the software engi-
neering community for conducting SLRs. In addition,
we employed the Thoth Marchezan et al. (2019) soft-
ware tool to facilitate our study selection process and
selected search digital libraries that broadly index pub-
lications in the area, further strengthening the study’s
construction validity.

Internal Validity: To minimize potential bias and enhance
the process of curating and classifying studies, we con-
ducted the stages of study selection and data extraction
in two phases. We began with the most relevant stud-
ies in the first phase and then moved on to a range of
broader studies in the second phase, training and bal-
ancing the selection process.

External Validity: Since our review was based on a well-
established and validated protocol as described in Sec-
tion 3, any other researcher or research group can repli-
cate this study. For a more comprehensive overview
of all phases of this SLR, the Zenodo repository
is available at https://doi.org/10.5281/zenodo.
7657389.

Conclusion Validity: To address the subjectivity of study
analysis and selection, this SLR utilized objective mea-
sures and weight-based quantification for the quality
assessment and its answers. For RQI and RQ2, we
adopted the terminology used in the selected primary
studies to avoid any ambiguity in interpreting the study
objective or supporting artifacts. In RQ3, we deter-
mined the authors’ institutions based on the informa-
tion provided in the studies, which can be easily revised
without the need for human judgment regarding their
origin.

6 Final Remarks

There are particular challenges when proposing the develop-
ment of a game whose interdisciplinarity, techniques, and
creativity do not directly fit the content proposed in the spe-
cific literature of SE. Therefore, this SLR helps to identify
studies that present theoretical and practical solutions for the
management of game projects.

Following the guideline proposed by Kitchenham, our ini-
tial process began with 6,658 studies. After removing dupli-
cate studies, we were left with 3,734 unique studies. Through
the application of inclusion, exclusion, and quality selection
criteria, we further narrowed down the selection and obtained
65 primary studies that were deemed suitable for addressing
our research questions. Analyzing the results, we observed
that researchers from various countries have been actively
publishing studies to enhance the stages of game project man-
agement. Among these countries, Brazil and Indonesia stood
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out as significant contributors to the field. Their researchers
have made notable contributions to the body of knowledge
related to game project management, reflecting the global na-
ture of research in this area.

An essential part of these studies proposes adaptations and
improvements to the consolidated agile methods, with a fo-
cus on the Scrum method. In addition, there are also relevant
studies focused on models and applications of some standard-
ized ISO/IEC standards for software management and qual-
ity. Among software artifacts intended for project manage-
ment collaboration, researchers suggest the usage of UML
diagrams, models based on GDLC, and processes modeled
in BPMN. Among the essential structural documentation, the
studies prefer GDD, which is even the target in some of them.

Finally, this SLR represents work that is aware of possible
biases or limitations, but several measures and procedures
have been taken to mitigate any mistakes. Furthermore, all
steps and results can be publicly reviewed and replicated
from the Zenodo E= open data repository mentioned above.
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