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ABSTRACT 
 

The video game industry today provides many facilities to micro and small 

businesses to create and publish their games, this thanks to the opening of 

new markets, mainly the social networking and mobile technology. 

These emerging companies do not always have the knowledge and 

experience in game development and must rely on tools that facilitate and 

guide the process of game development. While the market has a number of 

tools, there is little to support the design of a video game. In literature you can 

find books on game design, but the level of detail is insufficient, and none of 

them relate the desired experiences that the game should evoke on the 

player and how to design the game according to these experiences. 

The objective of this research is to provide a method that allows the use of 

the desired experiences to develop a video game with an agile approach, 

whose design is properly structured and have an appropriate level of detail for 

implementation. Achieving this objective will reduce rework while developing 

a game and help the final product to evoke the desired experiences in the 

player. 

This research is motivated by the need of a method to create game design 

that can be used to implement the game and the need to take into account 

the experience that the player should have to create this design.  

This research produced a method to transform the idea of a video game on a 

concept, define the experiences you want the game evoke on the player 

based on this concept and from these experiences guide the design and 

development of the game for better compliance of its objectives. 
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During testing it was found that the use of the proposed method reduces 

rework occasioned by poorly detailed descriptions and badly structured game 

design elements, also shown promising results in improving experiences that 

the players have while playing the game. 

 

Keywords: Agile Development, Agile Game Development, Computer Game, 

Game Design, Game Design Document, Game Development, GDD, Human-

Computer Interaction, HCI, Playability, Player Experience, Player Experience 

Evaluation, Px, Quality Attribute, Requirements Engineer, Rework, Software 

Engineer, Software Requirements, User Experience, User Experience 

Evaluation, Ux, Video Game. 
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CHAPTER 1  
INTRODUCTION 
This chapter provides a summary of the entire dissertation. Additionally, this 

chapter includes the motivation behind this research effort, a description of 

the problem addressed, and an overview of the proposed solution, results, 

and future research works. 

1.1 Motivation 

This section starts by discussing the relevance of video game industry as the 

main entertainment industry and as an important research area. Next, the 

new markets that mobile device and social networks open is presented. 

Finally, the complexity involving game development is discussed. 

1.1.1 Importance of Video Games 

Video games are important economically, as innovative leaders and as an 

alternative to resolve issues outside the entertainment arena. Video games 

constitute the main entertainment industry, with continuous growth since their 

appearance and billions of dollars in sales and revenues (Essential Facts 

about the Computer and Video Game Indsutry, 2015).  Since its inception 

video games have evolved with technology, with every new generation of 

consoles bringing innovations. The search to generate new and better 

experience for gamers has created new ways of perceiving and interacting 

with games. Consoles like WII™, or the X-Box 360 Kinect™, have opened a 

new range of possibilities for interacting with a game, causing players to take 

a more active role by making them move more than their fingers to control the 

game. This technology has proven useful outside of the gaming area too, with 

applications in areas such as architecture, modeling or 3d modeling (“Top 10 

Best Kinect Hacks,” 2011). Video games have proven useful outside the 

entertainment area. Serious games have shown good results solving 

problems, training, diagnosing, predicting, and teaching among others 

(Jason, 2013). 

The video game domain as a research topic is growing too. Video games are 

a relatively new field, and at the moment there are no standards even in for a 

definition of what is a video game. But there is some common agreement in 

the use of some terms, from software engineering or other domains like the 

movie industry. Table 1-1 shows that in the last decade the number of 

published papers on ACM, IEEE, Springer and Elsevier related to video 

games has grown from 4 in 2003 to 20 in 2009. Table 1-2 shows the area in 
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which this research has focused. The areas of interest for this research 

proposal are D.2.1 Requirements/specification and D.2.2 Design tools and 

techniques. 

 
Table 1-1 Research Activity per Year and Citation Type(Ampatzoglou & Stamelos, 2010) 

 
 
 

Table 1-2 Software Engineering in Games Research Topics (Ampatzoglou & Stamelos, 2010) 

 

1.1.2 Video Games and New Markets 

The rise of social networks and mobile devices have opened new markets for 

the gaming industry (Essential Facts about the Computer and Video Game 

Indsutry, 2015, “Infographic: Mobile Gaming Statistics 2011,” 2011). Today it 

has become easier to sell video games digital copies via Internet; online 

stores allow independent developers to sells their apps without the need of 

belonging to a company. This has encouraged the emergence of new 

companies and independent developers trying to compete in these markets. 

Even companies like Sony™ and Microsoft™ have favored the publication of 

independent developers for their consoles. Despite this boom, a lot of games 

have problems that make the games unsuccessful or even unfinished 

(Carless, 2009). These problems can be described as challenges that can be 

addressed by software engineering in the field of game development (Kanode 

& Haddad, 2009). 
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1.1.3 Video Games Complexity 

 Game development has unique features that make it complex. While sharing 

many similarities with traditional software development, its ludic and multi-

disciplinary nature hinders game development. Creating better experiences 

for gamers has become an important topic of research in recent years for 

both fields the human computer interaction and the requirements engineering 

(Ampatzoglou & Stamelos, 2010; Evaluating User Experience in Games: 

Concepts and Methods (Human-Computer Interaction Series), 2010; J. 

González, Padilla, & Gutiérrez, 2009; Korhonen, Paavilainen, & Saarenpää, 

2009; Nacke, Drachen, Kuikkaniemi, & Kort, 2009). Of the three major phases 

in game development (pre-production, production and post-production), it is in 

pre-production where the main challenges and unique characteristics 

emerge. This has resulted in most research on game development focusing 

on pre-production (Ampatzoglou & Stamelos, 2010). 

Video games have evolved since their popularization in the seventies. Now 

we have many different games and many different platforms. Figure 1-1 

presents the evolution of video games delineating the different trends that 

video games have had over time. This evolution has not only been in types of 

games or platforms but in complexity too. The time to produce a game, the 

number of people with in different disciplines needed and the number of work 

products needed have increased also. What one programmer could do in a 

couple of months in the past now may require years and hundreds of people. 

The complexity it is not only because the games are larger, but also because 

the different disciplines involved in producing a game have evolved. Table 1-1 

can help illustrate how complex a game can be. Every choice of genre, 

number of players, platform, etc., can be combined bringing different 

disciplines needed. As example, a Role Playing Game (RPG) may need a 

professional writer. If multiple players on a Local Area Network (LAN) can 

play the game, it may need some network expertise. If its graphics will be in a 

3-Dimensional environment it may need a 3D modeling expert. And so on. 

The problems emerging from this complexity lead to new opportunities for 

research topics. 
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Figure 1-1 Video Games Evolution (Adams, 2003) 
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Table 1-3 Video game complexity 

 
 

 

1.2 Problem Description and Research Questions 
This section begins by defining the basic concepts used in all the chapters. 

The research context, the problem description, and the research significance 

of this work are discussed. 

1.2.1 Basic Definitions 

A video game is a software created to entertain, with a specific set of rules, 

based on the interaction between one or more persons and an electronic 

device associated with the software (Tavinor, 2008). 

Pre-production is the stage in video game development mainly focusing on 

creating the game concept and game design (Bethke, 2002) . 

Production is the stage in video game development that sets its sights on 

software creation and validation of all the game details defined in the pre-

production stage. Work products such as sounds, music, cinematic, need to 

be integrated in a video game product which is later tested (Bethke, 2002). 

Post-production is the stage in video game development focusing on video 

game distribution, maintenance and feedback management coming from 

different sources, like specialized video game reviewers, and video game 

forums. Sometimes an analysis called a postmortem is performed in order to 

determine the do´s and don'ts during game development (Bethke, 2002). 

User Experience (Ux) is "every aspect of the user's interaction with a product, 

service, or company that makes up the user's perceptions of the whole. User 

experience design as a discipline is concerned with all the elements that 

together make up that interface, including layout, visual design, text, brand, 

sound, and interaction. UE works to coordinate these elements to allow for 
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the best possible interaction by users" (The User Experience Professionals’ 

Association (UXPA), 2012). 

Player's Experience (Px) is the sensations experienced by a player while 

playing a video game (J. González & Padilla, 2008). 

Gameplay is the degree and nature of the interactivity that the game includes. 

It describes how the players interact with the game and how the game 

responds to them. The gameplay is not influenced by the story or the setting 

in which the game take place (Rouse, 2004). 

Playability is "a set of properties that describe the Px using a specific game 

system whose main objective is to provide enjoyment and entertainment, by 

being credible and satisfying, when the player plays alone or in company" (J. 

González & Padilla, 2008). 

A game design driver is high-level property that the game should have in 

order to generate the intended experience in the player. 

A game design guideline is a description of how game elements need to be 

created in order to achieve the intended experience established in the game 

design drivers. 

Game mechanics is the description of the game elements and the rules by 

which they interact. 

Game dynamics is the description of the challenges, goals, rewards, and 

interfaces among others that define the possible interaction of the player with 

the game. 

Game aesthetics is the description of what the player perceives with his 

senses, especially visual and auditory aspects. 

1.2.2 Context 

The work proposed targeted mainly the pre-production stage, where goals 

and game design is produced. 

The work proposed is best suited for: 

 Creating video games that have a progression path with a beginning 

and end, divided by levels, missions or chapters.  

 Small teams that create games with a high level of uncertainty in the 

development process.  
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 Emerging video game companies or software companies interested in 

video game development, with little experience in game design.  

1.2.3 Problem Statement and Research Questions 

The problem addressed by this dissertation is the lack of formal and detailed 

documentation and the lack of Px handling in game design in the pre-

production stage.  

The first part of the problem is the lack of formal and detailed documentation, 

pointed out by Callele et al. in his work " Requirements engineering and the 

creative process in the video game industry " (Callele, Neufeld, & Schneider, 

2005) and later confirmed in " A report on select research opportunities in 

requirements engineering for videogame development" (Callele, Neufeld, & 

Schneider, 2011) where they indicate the need of a way to describe the game 

design with enough formality and detail so it can be used as an Software 

Requirements Specification (SRS) document to implement the software part 

of the game. Petrillo et al. expose similar problems in "Houston, we have a 

problem...: A Survey of Actual Problems in Computer Games Development " 

and “What Went Wrong? A Survey of Problems in Game Development" 

(Fabio Petrillo & Pimenta, 2009; Fábio Petrillo & Pimenta, 2008) where they 

analyze game post mortems and find that 65% of them report game design 

problems  related to unspecified or ambiguous requirements in game design. 

When this problem appears in the production stage the developers have two 

options: ask the game designer for clarification of the missing information or 

make his or her best assumption and implement based on that. Either way 

necessitates rework by defining again the requirement to be implemented or 

by finding in latter stages that the assumptions about the requirements were 

wrong and the necessity of having to make changes.   

The second part of the problem is the lack of Px handling in early stages in 

game development. There are some efforts related to evaluating the Ux in 

games, in works like the one by González Sánchez et al. (J. L. González, 

Montero, Padilla, & Guitiérez, 2009) where the authors use the playability 

concept to characterize the Px in different attributes and for each attribute 

they define a set of metrics in order to extend the concept of quality in use to 

integrate playability, or by Takatalo et al. (Takatalo, Häkkinen, Kaistinen, & 

Nyman, 2010) where they breakdown the concepts of presence, involvement 

and flow into smaller concepts that are evaluated by the EVEQ-GP 

(Experimental Virtual Environment Experience Questionnaire-Game), which 

needs to be applied in a final or semi-final stage of the game. Most of the 

work related to Px or Ux in games is focus on evaluating the experience and 
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in many cases this evaluation occurs when the game is final or semi-final, 

which means that changing the game at this point to improve the experience 

is more expensive than doing it in early stages. This problem has been 

identified by McAllister and White (McAllister & White, 2010) where the 

authors point out that there is a need for handling Ux in early stages in game 

development. Evaluating experience is not enough; it is necessary to manage 

the experience that the developer wants the game to bring to the player and 

design the game taking into account these desired experiences.  Callele et al. 

(Callele et al., 2011) has identified this problem as a research opportunity in 

the field of requirements engineering in video games.  

The main research questions derived from the previous problem are stated as 

follows: 

1. Is it possible to decrease rework while developing a game, by 

formalizing the design with a Game Design Document (GDD) that has 

a clearly defined structure, relations and details, and incorporates the 

SRS best practice? 

2. Is it possible to improve the player experience that the game brings by 

managing, handling and tracking the desired player experiences in 

early stages of game development?   

To answer these questions this dissertation aims to create a solution that can 

be integrated into the game development process that can be useful to small 

and emerging game development teams that need guidance in creating a 

video game while avoiding the problem mentioned in this section. 

1.3 Structured Video Game Design Based on Player's 
Experience 

This section describes an overview of the solution proposed to answer the 

research questions stated in Section 1.2.3. First, the assumptions about the 

context where the solution can be used are described. This information is 

complemented with a description about the scope of this work and the 

rationale behind the proposal. Next, an overview of the proposal is described. 

Finally, it is shown how the proposal can be used to improve quality, 

usefulness and Px in game design. 

1.3.1 General Assumptions and Scope 

The assumptions and constraints defined for this work are classified into two 

groups: information about the development team and information about the 

game to be created. 
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The assumption about the development team is: 

 There is a complete game development team that can fulfill the roles 

required to create the game. 

The assumption about the game to be created: 

 The gameplay of the game can be described at least in terms of 

challenges and objectives. A game without one of these elements may 

be hard to design with the proposal.  

The scope of this research focuses on providing a guide for creating the 

game design and handling the desired experiences that the game brings to 

the player. The following are out of scope: 

 Provide a specific tool to measure the experience. Since the ways to 

measure the experience can vary depending on many variables such 

as the type of game, the experience to be evaluated, the resources of 

the team, to mention a few. It is better to let the team to choose their 

own Px evaluation tool. 

 Evaluate non-player experience related areas. The proposal does not 

provide support for evaluating other areas related to quality assurance, 

which means that it cannot replace important activities like the testing 

phases (unit test, integration test, alpha and beta test). 

These are the general assumptions and scope. Other specific assumptions 

and restrictions are discussed as required in each chapter. 

1.3.2 Rationale 

The game designs is reflected in the GDD, but despite the large amount of 

information that exists on game design, is not easy to find examples or 

templates of this document and the few templates that exist are very different 

from each other. These GDDs do not satisfy the formality and structure 

needed to implement the game in the production stage. 

A GDD based on a taxonomy that integrates the key practices in game 

design and complements it with proven practices from requirements 

engineering, can help solve the problem of informality and structure that 

exists in the game design. 

The current practice is to test the Px at the end of production or in post-

production and they focus on evaluating whether or not the experience is 

positive or negative. Learning that the Px that the game brings is not the 
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desired one when the game is finished may result in further expense and 

prove hard to fix. 

The creation of a method that is able to manage the desired experiences that 

the designer wants the player to have while playing the game, a method 

which is capable of tracking and validating them through the game elements 

in the game development process and shape the game design to bring these 

experiences in early stages of game development, can help to solve the 

problem of difficulty and cost when the game does not generate the desired 

experiences. 

The ideas described in this section represent a novel strategy for addressing 

the problem described in Section 1.2.3. Just as requirements engineering has 

tools to handle quality attributes to handle requirements, this work proposes 

the use of a methodology that can handle Px and then shape the game 

design into a structured GDD so the game can bring the desired experiences. 

1.3.3 The Structured Video Game Design Based on Player's 
Experience Overview 

The elements of our proposal have the following relationship:  

 The development of a game is done hoping to achieve certain goals.  

 These goals should help determine which is the desired Px that is 

reflected in game design drivers as properties of the game.  

 These drivers are detailed in guidelines that describe how specific 

parts of the game should be created in order to achieve the driver 

property.  

 The guidelines are related directly to parts of the GDD in order to track 

them when the related game elements are created and validate them 

when the game elements are finished. 

 The player experiences are evaluated with different test cases in 

different stages to confirm that the game is achieving the goals, 

desired experiences and the guidelines are helping to achieve this 

end. 

Figure 1-2 shows these relations between concepts. 
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Figure 1-2 Main Concepts Relationship 

Doing an analysis of several available GDDs found in the literature, which 

were contrasted with the Software Requirements Specification (SRS) best 

practices, created the GDD. The improved GDD incorporates a common 

understanding of terms, quality assurance, decision-making, traceability, 

definition of relations, boundaries, limitations and knowledge of game 

elements. Finally, to validate the proposal: the improved GDD was put side by 

side with a commercial GDD to be compared, tested by representing all game 

design elements of an existing video game and tested by creating a game 

using the proposed GDD and other well know GDD template and comparing 

them. 

The game experience proposal was created by analyzing and comparing 

different proposals of Px in video games and identifying relevant quality 

attribute handling proposals. The proposal details the Px to a level, which can 

be directly related to game elements. We propose a method to manage, track 

and measure user experience through the game development process. 

Finally the proposal was tested by creating a game using it and comparing it 

with other Px handling proposal. 

To make the proposal more feasible, an agile development methodology was 

adapted, which has proven useful in the context to which the proposal is 

directed. The scrum pattern Software Development Project Patterns (SDPP) 

was adapted for game development and to describe the proposal use in each 

phase described in the pattern. 
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1.4 Discussion and Conclusions 

The previous section describes how the proposal addresses the research 

questions stated in Section 1.2.3.  A more detailed experimentation is 

described in chapter 7. 

The main contributions derived from answering the research questions are: 

 A game design taxonomy, based on an analysis on GDDs proposal 

and requirements engineering best practices. 

 A GDD template with instructions and an example of its use, based on 

an analysis on GDDs proposal and requirements engineering best 

practices.   

 A method to manage, track and validate Px, based on analyzing and 

comparing different proposals of Px in video games and identifying 

relevant quality attribute handling proposals.   

 A software development Project Pattern (sdPP) that adapts and 

integrates the previous template and method in to the Scrum 

framework, to do agile games development.  

 Two international publications: at the 17th International Conference on 

Computer Games (CGAMES) in 2012 (Gonzalez, Mitre, Lemus, & 

Gonzalez, 2012) and the 4th International Conference on Software 

Process (CIMPS) in 2015 (Mitre-Hernández, Lara-Alvarez, González-

Salazar, & Martín, 2015). 

 A prototype of a software tool to improve the use of the method 

proposed by this thesis. 

Future research will address the following areas:  

 game design ontology,  

 relationship between game design and software architecture,  

 Player-centric practices in the Px evaluation mainly in defining the 

player profile, 

 evaluating how an educational model can be integrated in the 

mechanics and dynamics in game design, 

 investigating the different data sources that can be used to evaluate 

the Px and identify the advantages and disadvantages of each one, 

 Extending the proposal in order to use the Px to create video games 

that dynamically adapt to the player. 

The results from evaluating the proposal help to confirm that it reduces 

rework while creating a game. The results also show promising data in 
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improving the Px that a game brings, while comparing it against the 

counterproposal, where there was a significant improvement in several areas 

related to the Px.  

This proposal is unique in that it addresses the problem of the lack of formal 

and structured documentation and Px handling in early stages in game 

development, by analyzing current practices and supplementing its 

deficiencies with proven tools in other areas, such as requirements 

engineering, and adapting the proposal to current game development 

practices such as Scrum. 

The proposal provides the foundations for creating a software tool that 

enables a better application and validation of game design guided by desired 

Px. 

1.5 Dissertation Structure 

The dissertation is organized into seven chapters. Chapter 2 presents an 

overview of the state of the art work related to the problem addressed in this 

dissertation. Chapter 3 presents the details on how the improved GDD was 

created. Chapter 4 presents the details of how the Px handling proposal was 

created. Chapter 5 presents the integration of the proposal with Scrum. 

Chapter 6 validates the entire proposal by describing the experiment 

performed. Finally Chapter 7 presents the conclusions and future work. 

To provide a guide on how to read the rest of this dissertation, Figure 1-3 

shows the structure and how each chapter is connected. The connections 

can be described as follow: Chapter 2, sets the basis on which the proposal is 

created; Chapter 3 proposes a GDD to address the problem of lack of 

formality in game design; Chapter 4 provides a method for guiding the GDD 

creation based on handling the desired player experiences; Chapter 5 

integrates the GDD and the player experience handling method with current 

game development models; Chapter 6 evaluates and validates the proposal 

and Chapter 7 shows the conclusions for future research areas resulting from 

this work.  
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Figure 1-3 Chapter Structure 
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CHAPTER 2  
STATE OF THE ART 
This chapter describes the state of the art work related to the problem 

addressed in this dissertation. The organization of this chapter is as follows: 

First, we give an introduction of game development, its process and roles.  

Second, we analyze work about game design, its key elements, its relation 

with requirements engineering, where game design is documented and the 

problems of structure, formality and relations when documenting the game 

design. Third, works about Player Experience (Px) are described, and we 

analyze different proposals on how to address player experience and point 

out the flaws and benefits of each one. Fourth, works about game 

development and agile game development are explored. Fifth, work about 

process patterns is presented. Finally, a summary of the most relevant 

discoveries is presented. 

2.1 Introduction 
This section describes the process, and main roles of game development. 

These concepts are basic to understand the rest of the document.  

2.1.1 Game Development Process 

There are three main stages in game development: pre-production, 

production and post-production. The names come from the similarity with 

game development and the creation of a movie. Most authors agree on these 

three stages in the development of video games (Adams, 2003; Bates, 2004; 

Bethke, 2002; Brinkkemper, Weerd, & Weerd, 2007; Callele et al., 2005; 

Keith, 2010; Sanchez, 2010), and while the processes described are similar, 

the boundaries between the activities in each stage varies from one author to 

another. In this dissertation, game design is included in the pre-production 

stage, and testing in the production stage. Figures 2-1 to 2-4 show different 

representations of these stages. 
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Figure 2-1 Overlapping Game Development Stages (Keith, 2010) 

 

 
Figure 2-2 Game Development Stages (Adams, 2003) 
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Figure 2-3 Game Development Stages and Activities(Brinkkemper et al., 2007) 
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Figure 2-4 Game Development Stages and Activities (Sanchez, 2010) 

This difference between stages and activities is show in Table 2-1, the main 
differences are: the inclusion or exclusion of the creation of the concept 
activity in the pre-production stage and the inclusion of the testing activities in 
production or post-production. The next subsections will describe the way that 
each stage will be treated on this dissertation. 
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Table 2-1 Game Development Stages and Activities Comparison 

 
 
 
 

2.1.1.1 Pre-production 

The pre-production stage strives for detail in the game to be produced. How 

should it be seen? How should it sound? How should it be played? Why is the 

game entertaining? Which set of rules and goals will guide the interaction?  

The main work product resulting from this stage is the Game Design 

Document (GDD) that needs to answer the above questions by describing the 

behavior and environment of the game. An important activity in pre-

production is to describe user experience, which validates why someone 

wants to play the game. Pre-production should remove uncertainty from the 

video game development project by providing enough detail to create fairly 

accurate planning for the production stage. The detailed information should 

consider game mechanics (the elements of the game and the rules that guide 

the elements), game dynamics (the behavior of the game as a system), and 

game aesthetics (the intended experience on the user) as described in 

(Hunicke, LeBlanc, & Zubek, 2004). 

In this stage a game development team mainly works on: the concept of the 

game, the overall summary of the main features of the game, the game 

design and then usually creates a prototype that can test the main features of 

gameplay. A basic goal to be reached in pre-production is to find the fun in 

the game (Keith, 2010). 
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2.1.1.2 Production 

The production stage sets its sights on software creation and validation of all 

the game details defined on the pre-production stage. Work products such as 

sound effects, music, and cinematics, need to be integrated in a video game 

product, which is later tested.  

The main work product of this stage is the game itself. In video game industry 

jargon, the gold master is the version of the game ready to be released. In 

this stage a game development team mainly works on: software architecture 

and design, coding, alpha test (the game is tested with all its features 

included) and beta test (the game is tested with no known bugs) (Bethke, 

2002). 

2.1.1.3 Post-production 

The post-production stage focuses on the video game distribution, 

maintenance and feedback management coming from different sources, like 

specialized video game reviewers, and video game forums. Sometimes an 

analysis called postmortem is performed in order to determine the dos and 

don'ts learned from the game developed. 

The main objectives of this stage are: monitor the performance of the game, 

so that any error or problem that the game that might be present can be 

corrected, and review game sales. Other than these objectives, post-

production goals and activities can greatly vary, with a strong dependence on 

the platform for which this is developed. As an example there are many post-

production activities involved in creating a console or computer game that can 

be purchased physically, as opposed to publishing a game for mobile devices 

in digital media. The development team is not always involved in all post-

production activities in the case of a publisher; he undertakes many of these 

activities. 

2.1.2 Game Development Roles 

Roles in video game development can be categorized by discipline. Here we 

explain what the major disciplines are, and what kinds of role titles they hold. 

Aside from the main roles, the amount and variety of roles that a game can 

have is dependent on the size and type of game to be developed. Figure 2-5 

shows some areas and roles that a game can have in its development based 

on Bethke work (Bethke, 2002), there is a distinction in the areas and roles 

that are directly related with this dissertation. A game publisher can cover 

some areas and roles, but if the game development studio does not have a 

publisher the studio should cover those areas and roles. The main disciplines 
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in game development are: game designer, programmer, artist, producer, 

audio designer and quality assurance tester (Ferrier, 2008). 

The game designers are responsible for the detailed vision of the game in the 

GDD, so that the game can be constructed from the description made in the 

GDD. They are responsible for defining the elements of the game, their 

attributes and potential actions that can be taken, so as to identify possible 

actions for both the player and the game to take. They create the challenges 

and rewards of the game as well as the flow and development in history that 

this should have. 

The programmer or software engineers work at the coding level to make a 

game work. They’re responsible for implementing the details described in the 

GDD and integrating them with the assets provided by the artists. They patch 

together the individual pieces of the game into what will hopefully become a 

fully playable piece of software by the end of the production cycle. 

The artist brings to the players’ eyes the vision set out in the GDD. Some of 

the roles that an artist can take are character design artist, user interface 

artist, animation artist, concept artist, and environment artist. Depending on 

the size of the project, a single artist can assume several of these roles or the 

project can have an artist responsible for each role. 

The game producer is essentially the project manager of game making. Their 

job is to organize and facilitate the game’s production. Producers create and 

enforce schedules and budgets. They serve as mediators between 

departments, and sometimes also between the studio and the publisher. They 

assign tasks, make sure deadlines are adhered to, and generally make sure 

the team has everything it needs to make the game. 
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Figure 2-5 Game Development Areas and Roles 

The audio designer is responsible for creating the sounds and music to match 

the visuals of a game. The audio designer’s objective is to give the game a 

unique and distinct sound, like a game’s visual style. The job is one part 

creative aesthetic, and one part technical. Game audio people can also be 

composers, writing and recording original music for the projects they work on. 

The quality assurance tester is responsible for playing the game or portions of 

the game while looking for and recording bugs, glitches, or other major 

problems. When they find a bug, they test to see if they can repeat it, and if 
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they can, they record their bugs in writing for the programmers or artists to fix 

later. 

2.1.3 Video Game Genres 

A video game genre is a classification based on their gameplay interaction. A 

video game genre is defined by a set of gameplay challenges. They are 

classified independent of their setting or game-world content, unlike other 

works of fiction such as films or books (Apperley, 2006). 

Using the game genre to create various tools to support the development of 

video games is an idea already explored in articles like "Using Genres to 

Customize Usability Evaluations of Video Games" (Pinelle, Wong, & Stach, 

2008b)or products as "RPG Maker™"(“RPG Maker,” n.d.). It is important to 

note that despite the widespread use of the classification by gender in video 

games, there is no standard classification; games have evolved with the 

creation of new peripherals like Kinect™, or multiple games with hybrid or 

unique classifications. This evolution makes it difficult to create a standard 

classification. Given this ambiguity we do not recommend the use of genre to 

create methodologies and tools for game development. Table 2-2 illustrates 

this ambiguity by showing how the game genres classification can vary 

depending on the author. 
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Table 2-2 Game Genres Classification 

 

2.1.4 Game Development Challenges  

Scacchi and Cooper do a review of studies, findings and practices that 

identify problems in the Computer Games and Software Engineering (CGSE) 

(Scacchi & Cooper, 2015). The authors present a list of challenges and 

problems in these areas: 

 Using games to solve challenge problems in large-scale software 

engineering 

 Game software requirements engineering 

 Game software design 

 Game software testing 

 Teamwork processes and game jams in CGSE 

 Global software development and global CGSE 

 Game-based software engineering education 
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They present other research areas not as challenges or problems, but as 

opportunities: 

 Automated generation of computer games 

 Cloud-based game software services 

 Game software repositories and data management services 

Some of these opportunities were reported on past studies, some new ones 

are the result of emerging technology and the evolution of the game industry. 

The proposal presented in this work aims to contribute in the game software 

requirements engineering, the game software design and the game software 

testing challenges and the game software repositories and data management 

services opportunity. 

2.2 Game Design Structure and Formality 
This section gives an overview of game design, its relation with requirements 

engineering, the relation between game experience and game design and 

where the game design is documented. 

2.2.1 Game Design Overview 

The game design is the central part in game development. This activity 

transforms an idea into a detailed description of the game to create. It is this 

design that serves as a blueprint for creating the different assets that make 

up the game. 

While there is no standard definition of game design, in this work, we use the 

following definition given by Ernest Adams and Rollings Andrew: 

 

"Game design is the process of imagining a game, defining the way it works, 

describing the elements that make up the game (conceptual, functional, 

artistic, and others), transmitting that information to the team that will build the 

game" (Rollings & Adams, 2003). 

Next relevant game design concepts are described. The concepts discussed 

are: gameplay, narrative, heuristics, balance and flow, and game design 

documentation. 

2.2.1.1 Gameplay 

There is no universally accepted definition of gameplay, for this dissertation 

the definition given by Rollings and Adams(Rollings & Adams, 2003) will be 

use as base to understand gameplay, they define gameplay as: 
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"One or more causally linked series of challenges in a simulated 

environment". 

The gameplay is the main differentiator of video games with other 

entertainment industries, since it describes the interaction that the player will 

have with the game on terms of challenges, making the player an active 

member in the course of the game unlike music or film where this interaction 

does not exist. Among the main works on video game design, there are 

differences regarding what they consider key elements of the game design, 

but the gameplay is a common element that is repeated in all. All authors 

agree that interaction defined by the gameplay, is key to a successful game 

design (Bates, 2004; Crawford, 2003; Oxland, 2004; Pedersen, 2009; 

Rogers, 2010; Rollings & Adams, 2003; Rouse, 2004; Schell, 2008).  

2.2.1.2 Narrative 

Another recurring theme is the narrative (Bates, 2004; Crawford, 2003; 

Oxland, 2004; Rogers, 2010; Rollings & Adams, 2003; Rouse, 2004; Schell, 

2008), it can be consider as the way the game and its history are presented 

to the player from beginning to end. Every game has a narrative and a story 

that can be either implicit or explicit. Implicit stories are simple and are usually 

present on games that don't use history as a main feature. An example is 

Tetris™ where the story tells how a person places figures of different shapes 

that are falling in a fixed space, and when they align horizontally, all sections 

of the aligned figures disappear. Explicit stories can go from simple to really 

complex, and they can be told by different means, like cinematic, audio 

narration or text dialogs. 

2.2.1.3 Heuristics 

The heuristics are elements often used to evaluate the design of video 

games. A heuristic can be defined as "a design guideline which serves as a 

useful evaluation tool" (Desurvire, Clapman, & Toth, 2004). The game 

heuristic can address general topics such as usability (Desurvire & Wiberg, 

2009; Pinelle, Wong, & Stach, 2008a; Pinelle et al., 2008b) and gameplay 

evaluation (Desurvire et al., 2004; Korhonen et al., 2009) or more specific 

issues such as heuristics for evaluating mobile games (Korhonen & Koivisto, 

2006, 2007). While heuristics are easy to apply and inexpensive, because of 

their generic nature, they may not always be appropriate to the game to be 

developed. Feedback from developers said many times the heuristics are not 

very useful because they are too generic (McAllister & White, 2010). The 

heuristics on gameplay should be treated with special care, and to apply 

these heuristics may be beneficial for certain games, but cannot contribute 



27 
 

much or even harm the gameplay in other games. For example, a heuristic 

like "Player's fatigue is minimized by varying activities and pacing During 

Game play"(Desurvire et al., 2004) is not applicable to games like Tetris™ or 

Bubbles IQ™, because in both games the type of activity does not change. 

We conclude game heuristics can be used to check for omissions and to look 

for areas of improvement in game design, but, given its generic nature is not 

advisable to use them as an evaluation tool in game design. 

2.2.1.4 Balance and Flow 

One key element in game design is the balance of the game. This means that 

the challenges of the game have the appropriate difficulty. To balance the 

game there is a concept in video games known as the flow (Chen, 2007), 

which says that the difficulty of the challenges and the skills of the player 

should grow at the same rate. If the challenges' difficulties grow faster than 

the players' skills, the player gets frustrated, but on the contrary if the players' 

skills grow faster than the challenges' difficulties, the player gets bored. 

Figure 2-6 illustrates this concept.  

 

Figure 2-6 Flow Concept (Chen, 2007) 

Other authors use the concept of flow in conjunction with other elements to 

evaluate player enjoyment (Sweetser & Wyeth, 2005). The problem with this 

model is that results may vary from one game genre to another. Some 

elements of the model may be relevant in some genres and less relevant in 

others.  

2.2.1.5 Game Design Documentation 

The game documentation mainly occurs in pre-production, which is reflected 

in the game design document, and the game designer is primarily responsible 
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for the documentation. The GDD can be considered the requirements 

document, since it is where most of the specifications of the game assets are 

obtained. The game designer should be concerned not only with the game 

features, but with the experience that the game will bring to the player. This 

experience arises from the interaction between the player and the game. 

Game design documentation will be covered in more detail in Section 2.2.2 

and 2.2.3, and player experience will be covered in Section 2.3. 

2.2.2 Requirements Engineering and Game Design 

In this section we talk about work on requirements engineering and its 

relation with game design. First, we present information on the growth in 

research in requirements specification in game development. Second, we talk 

about problems found when moving from pre-production to production from a 

requirements engineering perspective. Third, we analyze a proposal to 

incorporate player experience to quality models by characterizing it in to 

playability. Finally we talk about research opportunities found in the game 

development and requirements engineering area.  

The software engineering research focused on game development has 

increased in recent years, has been the requirement engineering on which 

most research has focused (Ampatzoglou & Stamelos, 2010) as shown on 

the previous chapter in Table 1-1 and 1-2.  

The Callele et al. proposal does an analysis of the creative process in 

games and the main challenges in requirements engineering (Callele et al., 

2005). In Callele's work they point out the difficulties of moving from pre-

production to production because the GDD fails to meet the formality, detail 

and an adequate structure that a Software Requirements Specification (SRS) 

document needs to be useful to the software engineers that create the 

software on production. Figure 2-7 illustrates this problem. Callele points out 

the need for a method that helps to solve this problem without hindering the 

creativity of the game designer. In the work the authors does not propose a 

solution, they just the problem and the need of research in the subject. 
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Figure 2-7Game Development (Callele et al., 2005) 

 

 

In their work on quality attributes on game development (J. L. González et al., 

2009) propose the incorporation of playability as an attribute of quality in use 

in the standard ISO/IEC 25010-3  (“ISO/IEC 25010-3: Systems and software 

engineering: Software product quality and system quality in use models.,” 

2009), since most of the standards and models that handle quality do not 

consider the ludic nature that a game brings to player experience. The model 

representation is shown in Figure 2-8. 
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Figure 2-8 Playability Quality Model 

The requirements engineering on game development have some promising 

research topics, as pointed out by (Callele et al., 2011). The problem that 

Callele et al. discussed in their previews article (Callele et al., 2005) still 

persist and is pointed as a research opportunity.  The research opportunities 

presented in this work are the following: 

 Process management 

 Requirements engineering in games 

 Experience requirements 
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 Experience requirements and interactions with other requirement types 

user experience design, game design 

 Film and other creative / media productions 

 Value and economic analysis 

 Language and ontology 

Guo et al. propose the Game Creation with Customized Tools (GCCT) based 

on the Model Driven Development (Guo, Gao, Krogstie, & Trætteberg, 2015). 

GCCT have four main tasks: the first three corresponding to the tools 

customization: game feature customization, game editor customization and 

game code generator customization; the last task is the Game creation. Each 

of these tasks is mapped to a MDD task. The author don´t explain in detail 

how these tasks adapt to create a game and there is no case of study or 

example to understand how the GCCT works. The evaluation of GCCT is 

based on a questionnaire to a group of people that after seen a video 

explaining how the GCCT works, they answer the questionnaire about their 

opinion on the usefulness of the GCCT. The authors’ proposal may be useful, 

but is hard to determinate whit out a case of study or an experiment that gives 

data on the use of the GCCT to create games. 

Kasurinen, Maglyas and Smolander conduct an investigation based on 

interview with game development professionals, their goals was to find out if 

Requirements Engineering (RE) was useful in game development and how 

industry was applying these SE practices. They interview companies with 

different maturity, size, and target platforms. They analyze the date and made 

the following findings: 

 Game developers need to manage plans and product requirements, as 

the product may vary greatly between the first design and release. 

 Game products can be changed significantly based on the feedback 

from marketing and testing. 

 Requirement analysis is conducted mostly with user tests and usability 

testing. 

 Game developers try to minimize the amount of functional 

requirements that should be implemented. 

In addition to these main findings the authors discover seven main categories 

shown in Table 2-3 where the RE have relevance and concluded that using 

RE practices does not hinder creativity, but these practices should be used 

after the game concept has been defined because when the game idea 

hasn´t been conceptualized it can be a lot of changes. The proposal 
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presented on this work has influence on all the seven categories and is 

guided by the fun (Player Experience). 

Table 2-3 Requirements engineering relevance in game development categories (Kasurinen, 
Maglyas, & Smolander, 2014) 

 

Washburn et al. analyze post-mortem of published games where the 

developers put what went right and what went wrong while creating the game 

(Washburn Jr., Sathiyanarayanan, Nagappan, Zimmermann, & Bird, 2016).  

They divided the information in four main categories: product, development, 

resources and customer facing, from these categories they create sub-

categories and reviewed the post-mortems. Figure 2-9 show the percentage 

of incidence on what went right and Figure 2-10 show the same for what 

wrong. 
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Figure 2-9 What went tight on post-mortem (Washburn Jr. et al., 2016) 

 

Figure 2-10 What went wrong on post-mortem (Washburn Jr. et al., 2016) 
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Additionally they compare different criteria to see if there is a difference or 

coincidence in the rights and wrongs: small teams (twenty or less) and large 

teams, publisher and no publisher, and multiplatform and single platform.  On 

the small versus large team criteria they find out that small teams tends to 

encounter more unexpected obstacles than large teams. On the publisher 

versus no publisher they find out that teams that publish their own games 

may be affected more often by unexpected obstacles. On the multi versus 

single platform they find out that game with multiples platforms tends to have 

better marketing.  In this work proposal we contribute to the most frequent 

sub-category that went wrong on product: game design and to the second 

and third most frequent sub-categories that went wrong on development: 

development process and tools. 

The works previously analyzed presents the main problems to do 

requirements engineering in game development, proposed some solution to 

these problems and opens new research opportunities, to solve this 

problems. These opportunities especially focus on requirements 

communication between pre-production and production and handling the 

player experience.  

2.2.3 Game Design Documentation 

This section is about game design and how it is documented. First, work on 

different approaches to the structure suggested for a game design is 

presented. Second, proposals and advice given by different authors about the 

GDD content and structure is presented. Finally, the conclusions on the game 

design documentation problems and opportunities are discussed. 

Robin Hunicke et al.'s work on Mechanics, Dynamics and Aesthetics (MDA) 

framework (Hunicke et al., 2004) presents an iterative approach to design 

and tuning video games. The framework has three levels of abstraction. It 

starts by defining the aesthetics of the game, which are similar to the player's 

experience defined in this dissertation. Then, the intended game interaction is 

defined in dynamics trying to fulfill the aesthetics. Finally, the game elements 

that can bring the interaction are created. Figure 2-9 shows the three level, its 

base concept and how close the relation is with developers and players. 
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Figure 2-11 MDA Concept (Hunicke et al., 2004) 

We believe that the use of aesthetics to refer to player's experience may be 

confusing, since aesthetics is usually used to describe the look and feel of the 

game and it does not necessarily cover issues like challenges. The 

framework offers an interesting way to design and tune games, but does not 

provide the tools or methods to construct the details of such mechanics, 

dynamics and aesthetics. Dynamics and mechanics may require more 

information not only in its logic but in how they are related to the aesthetic 

part, such as how they should look, and how they should sound.  

Several authors talk about the GDD as the place where the game design is 

documented, but even if all agree in general, the details in the document 

content may differ or may not be detailed from author to author.  

Andrew Rollings and Ernest Adams mentioned three different documents to 

document the design of the game(Rollings & Adams, 2003). The first is called 

high concept and contains the main features of the game; it aims to sell the 

idea of the game. The second document is called game treatment and has a 

greater level of content which aims to give more detail to someone who is 

already interested in the game and wants to know more about it. The last 

document is called the script game, and is what we call in this work a GDD, 

which is the document that should specify extensively the detailed game, and 

which will serve as a reference for creating the game. They do not provide an 

example of a GDD, but make reference to Taylor's template (Taylor, 1999), 

which is one of the GDD templates analyzed later on chapter 3.   

Chris Crawford (Crawford, 2003) presents a series of lessons learned 

throughout his career as a game designer. While these lessons are based on 

a long career and the lessons listed are useful, there is no significant 

contribution on how to document the game design. The examples are simple 
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and they lack detail, and he does not provide an example or template of a 

GDD.  It is hard to document the design of a game by taking his work as a 

guide. 

Bob Bates (Bates, 2004) gives an introduction to game design, then 

describes game design from the perspective of the different roles, then 

describes the process and the documentation of the game design, finally 

analyzing game design from a business viewpoint. Bates describes game 

design documentation in a similar way as Rollings and Adams (Rollings & 

Adams, 2003), that is, different documents with different purposes, but they 

agree in that the document that contains the details of the game design is the 

GDD. Bates uses game genres to explain different styles in game design, he 

gives a template of a GDD for an action genre so it can be used to document 

an action game or be adapted to document other genres. He recognizes the 

GDD as a vital asset in game development and suggests creating it online in 

a similar fashion as a wiki. This can help to keep the document updated 

easier than a static document. Bates gives no examples of a GDD and his 

template is tailored to a specific genre. Nowadays, it is hard to classify the 

games by genre due to the lack of standardization and the new genres and 

multi-genre games. 

Erik Bethke in his work (Bethke, 2002) gives an extensive and detailed 

picture of game development and production.  Bethke's work is full of real life 

examples used to illustrate his ideas. On game design, Bethke describes 

what a GDD should contain, the process of creating the GDD and the amount 

of work that each stage of the process may require. Bethke does not provide 

a GDD template but following the description of the content of the GDD that 

he gives a template may be elaborated. He covers the structure of the GDD, 

but he does not go too deeply into the detail of each part, and how each part 

is related.   

Richard Rouse III (Rouse, 2004) covers the main topics about game design, 

offering his theory of concepts and complements this theory with his own 

personal experience applied to known games and with interviews with 

experienced game designers. He provides two samples of different GDDs, 

but he does not provide a template and both examples are difficult to relate to 

in terms of a basic structure and how they elements are related. 

Kevin Oxland's work (Oxland, 2004) gives one of the most detailed 

descriptions on how to document game design. He uses a game as a sample 

and as he covers different subjects in game design he illustrates how his 

sample game will look with reference to that subject. He does not provide a 
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GDD template or a full example of a GDD. Since he does not provide a GDD, 

it is hard to know the structure or how the elements are related. But his work 

can be used as a reference on how to go in deep when documenting game 

design. 

Scott Roger (Rogers, 2010)  concurs with other authors on the progression of 

the game design documentation, commencing by shaping the game idea on 

one sheet, then detailing it into ten pages and finally creating the GDD. He 

uses drawings to clarify his concepts. He proposes a chart based on levels to 

give structure to the game in the GDD. He provides a GDD template but it is 

too specific to games with particular characteristics, which leaves out many 

types of games. 

Jesse Schell (Schell, 2008) maps the elements that interact in the process of 

playing a game. He describes progressively all the relevant elements and 

then he talks of ways he had found to address these elements. The main 

ideas of each topic are described in lenses, which can be used as guides 

when designing. He does not provide a GDD template or sample. His work 

does not gives detailed examples of game design, it focuses more on 

explaining how games and game design work than on how to document the 

game design. 

Table 2-3 show the comparison between different authors GDD proposal, the 

section each author proposes vary widely from one author to other. 
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Table 2-4 GDD Proposals Comparison 
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Is concluded that no author covers the three main problems on game design 

documentation identified in (Callele et al., 2005): formalism in detail, structure 

and relations. Chapter 3 covers more in depth the relations between 

formalism, structure and relations and our proposal. 

Zook and Riedl propose the Mechanics generation as a tool to create 

automatic game design (Zook & Riedl, 2014). The authors use a constraints 

solver to generate mechanics given specific requirements and a planner to 

evaluate if the generated mechanics meets specific playability goals. They 

use specific domain to help with the mechanics definition but give the 

freedom to give non domain playability and design requirements. The authors 

test their proposal with Role Playing Game (RPG) domain and platform 

domain and then they combine bot domains. The proposal may prove useful 

to generate challenges for specific type of game like infinite runners or 

specific mechanics of game like repetitive encounters on an RPG, but 

replacing all the game challenges may restrict and hinder creativity and 

disrupt the synergy that result of designing challenges to meet other goals 

than just present a difficult to the player.  

Orita and Correa present a systematic review of game design methods and 

tools (Orita-Almeida & Correa-da-Silva, 2013)they classify the analyzed work 

into three main categories: a shared design vocabulary, game design 

methods and tool, and a design visual language.  The authors identify 

problems that are still present regarding game design, like the lack of 

formality, flexibility in the design document, tools too general to be useful or 

too specific that hinders creativity. They identify to main users of these game 

design methods and tools. The first one is specialized team that want to 

improve productivity and quality this kinds of users may require tools and 

methods a more precise and formal approach sacrificing flexibility and 

creativity; The second one is small and emerging teams that need a guide on 

how to create the game design this team require tools and methods less 

formal an with a flexible approach that can be shaped on grow with the team. 

The proposal on this work is address to the second type of users. The 

authors conclude that there is a broad area in game design to contribute and 

that the academia and industry coincide in the needs but there is still a long 

road to understand how to cover these needs. 
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2.3 Player Experiences in Video Games 

2.3.1 Overview 

Player experience is a relevant concept in video games. Omitting, or delaying 

to final stages the handling of player experience may bring unexpected and 

undesired results such as unfulfilled goals and features unaligned with the 

desired experience. In this section current work on measuring, handling and 

tracing player experience is analyzed.  

2.3.2 Proposals 

Emily Brow's work (E. Brown, 2010) is a snapshot of the current method 

which the game industry uses to handle the player experience in the 

development process. She talks about what is actually used which is mainly 

based on the game designer experience. She concludes that there are big 

areas of opportunity to improve these practices, by creating new tools that 

can be used in a practical way in the game development for handling the 

player experience. 

José Luis González et al. (J. L. González et al., 2009) characterize the player 

experience as playability and divide playability into a number of attributes that 

can be measured. The work proposes to incorporate playability as an 

extension of quality in use. Each attribute has associated several metrics, 

most of which can be obtained automatically inside the game (e.g. 

percentage completed of the world); this means that most attributes cannot 

be measured until the game is finished. 

Katherine Isbister's work (Isbister, 2010) is a summary of work on social play 

based on reported best practice and previous publications. It offers 

suggestions for enabling and measuring social play,  but it is still in the early 

stages and there is no specific method or methodology to follow. 

Jari Takatalo et al.'s work (Takatalo et al., 2010) is based on the Experimental 

Virtual Environment Experience Questionnaire-Game EVEQ-GP. The game 

needs to be in the semifinal stage to be able to apply the questionnaire. 

Presence, involvement and flow are represented in latent variables and 

associated with 34 questionnaire items to be measured. These 

questionnaires are related to 15 factors of user experience in video games. 

The questionnaire items are the key to measuring the user experience in 

video games and they need at least a prototype to be able to apply these 

questionnaires. 



41 
 

Eduardo Calvillo et al.'s (Calvillo-Gámez, Cairns, & Cox, 2010) describes the 

core elements that a game must have in order for the player to have a 

positive experience, they proposes the Core Elements of the Gaming 

Experience (CEGE) to evaluate if the game have the core elements or not. 

The authors claim that by having these elements there is no guarantee that 

the experience will be positive but it won't be negative; and furthermore, that 

the lack of these elements will result in a negative experience. They use a 

questionnaire to evaluate the experience. The core elements are described 

but there is no explanation as to how to implement them in the game. The 

identified core elements can be used on early stages to guide the design. 

P. Lemay & M. Maheux's (Lemay & Maheux-Lessard, 2010) proposes a 

questionnaire using semantics to measure how leisure activities are 

perceived, one of them  is play video games. They compare the activity of 

playing video games with different profiles, like players versus non-players or 

men versus woman. This work proves useful in comparing different pairs of 

semantics to see how a specific game or genre is perceived, but does not 

address the specific experience generated by the game for the player. 

H. Desurvire & C. Wiberg's work (Desurvire & Wiberg, 2010) proposes the 

Game Approachability Principles (GAP) that is a set of heuristics to create 

better tutorials, and by this, improving the player experience. It is true that 

teaching the players how to play the game is important, but is just a part of 

the many other topics relevant to player experience. It is important to point 

out that tutorials are just one of many tools available to game designers that 

can be used to teach the player about the game.  

K. Poels et al. (Poels, IJsselsteijn, Kort, & Iersel, 2010) analyze the post-

game experience in video games. They discovered several experiences that 

the players have after playing a game in short or long terms. The experiences 

categories found are: perceptions, emotions, cognitions, and behavior. This 

work is an initial approach to exploring the experiences that the players have 

after they play a game and how they affect their lives and dispositions to 

other games.  

M. Lankes et al. (Lankes, Bernhaupt, & Tscheligi, 2010) study how emotions 

of characters in a game relate to the experience of the player. They found out 

that more than just having detailed and realistic emotions for characters, 

these emotions should relate to the context of the game. When the emotions 

of characters and context of the game are consistent, the player experience is 

positive, but when the character emotions and the context of the game are 

not consistent the player experience is lower or even negative. As a result of 
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this study, it has been determined that the main focus when trying to express 

emotions in characters and transmitting them to the player should be 

emotions consistent with the context. This study applies mainly to games that 

can reflect emotions on characters' faces, which left the less detailed games 

out. 

F. Mueller & N. Bianchi  (Mueller & Bianchi-Berthouze, 2010) evaluate user 

experience in the new exertion games (how the combination of exerting 

bodily movements with computer gaming affects the user experience). They 

use different approaches to measure the user experience and find the 

variation in results in exertion games compared to traditional games, but 

emphasize the methods that must be applied immediately after the play 

occurs, since the player may be exhausted and in an altered emotional state. 

The authors discovered that the exertion games offer new ways of motivation 

mainly related to the health of the player. The work presented here is just the 

first approach to research of the main differences of exertions games player 

experience. 

Brown et al. (M. Brown, Kehoe, Kirakowski, & Pitt, 2010)  study the relation 

between user experience and game controllers. They used three different 

controllers to evaluate the player experience in terms of usability and 

functionality in an experiment. The study concludes that is important to take 

into consideration how the controllers will affect the player experience from 

the beginning of the game development, and evaluate it in short term (the 

period that the player adapts to the controllers) and long term (once the 

player is used to the controllers). This study shows evidence of the 

relationship of user experience and game controllers, but not details on how 

to establish the best controllers depending on the type of game. 

Koeffel et al. (Koeffel et al., 2010) propose a framework of heuristics to 

evaluate user experience. They use existing heuristics as basis to propose 

their framework, and extend it so it can evaluate tabletop games too. The 

main reason for using heuristics as the main tool to achieve and evaluate 

user experience is that they are cost effective and can be apply in early 

stages in game development. They saw that games that follow heuristics 

bring better experiences than games that do not. The use of heuristics has 

the problem of balance between being too generic to be useful versus being 

too specific to be widely applicable.  

Mirza et al. (Mirza-Babaei, Nacke, Gregory, Collins, & Fitzpatrick, 2013)  

study the benefits of biometrics-based user test against non-biometrics user 

test on game design. They ascertained that user test feedback significantly 
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improves the game design and player experience, and that biometrics 

feedback may be translated into changes that improve game design and 

player experience over those of the non-biometrical user test. The biometrical 

user test offers a more accurate feedback when evaluating and shaping 

player experience, but the technology needed to create these tests may not 

be available to all game developers. 

Elson, Breuer and Quandt propose the integrated model of player experience 

(IMP) framework (Elson, Breuer, & Quandt, 2014). It take into account the 

phases: pre use (choice), use (play), and post use (effects); personal (Player 

traits and states); media (game characteristics); and contextual (settings and 

social environment). The IMP comprises the gaming experience in three main 

elements: context, player and game. These elements can be analyzed in 

three main phases: pre-game, game, post-game. The authors explain the 

each elements and how is characterized in each phase.  For example how 

context influence the player experience before playing the game if the country 

laws has low tolerance to violent games, or the context while playing the 

game with a poor internet service. By dimensioning the player experience into 

these three elements and phases, researchers studying player experience 

can classified and guided based on which elements and phases they impact. 

Methods and models related to player experience can be classified too into 

these three elements and phases this can help the researchers to selects the 

method and models based on their influence areas. In this work the proposal 

is related to the three main elements and phases but is mainly focus on the 

game elements in the pre-game and game phases. 

Cairns, Cox and Nordin work analyze the work involving immersion as part of 

the player experience (Cairns, Cox, & Nordin, 2014). They conduct an 

experiment and find out that immersion is influenced by sensorial factors like 

music or by game mechanics factors like time limit, on the contrary other 

factors like been a 2-Dimensiona or 3-Dimensional game does not affect the 

immersion. Based on their research they do an attempt to describe the 

immersion a follows:  

“Our best current understanding is that it is a confluence of different 

psychological faculties such as attention, planning and perception that when 

unified in a game lead to focused state of mind. In this state, players are less 

aware of the world around them and become immersed in the game. 

Moreover, this is a self-sustaining state because of the pleasures associated 

with being immersed in a game.” 
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Immersion is an important aspect if the player experience and is influenced by 

multiple factors, but there is work to be done to understand how it relate to 

other concepts like engagement or which attributes are relevant for immersion 

depending on the type of game. In a RPG narrative may be key achieve the 

desired immersion, but in games Tetris™ the mechanics may be more 

relevant to immersion. The importance of immersion may vary from one kind 

of game to another and the desired experience that each game want to 

evoke.  

Caroux et al. did a systematic review about the player-video game interaction 

(Caroux, Isbister, Le Bigot, & Vibert, 2015).  To classify their work they use 

two main areas: the player aspect and the video game aspect, then they 

create categories and sub-categories in each area Figure 2-12 show these 

categories and sub categories. 

 

 

Figure 2-12 Player-video game interaction aspects (Caroux et al., 2015) 

 

The authors create a definition for the Player-Video Game Interaction based 

on the results of the review: 

“Player–video game interactions are interactions in which technical aspects of 

video games have influence on players’ engagement and enjoyment” 

The authors also find that also find that interest for the study of player-video 

game interaction is recent, most of the studies that they analyze are from 

2010 or early. They find two main problems with the current research: the first 

is the limitations of validity, this because in many studies they use 

questionnaires as evaluation tool; the second is the impact of the study, 
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where the studies are aimed to a small area, like collaborative games, or 

racing games. They suggest using objective tools to evaluate the proposals 

especially in the player aspect with tools like eye tracking or physiological 

data, these tools can be an optimal complement to the questionnaires. The 

proposal presented in this work has an impact on both aspects player and 

video game and use subjective and objective tools to validate the results. 

This section presented an analysis of different studies and proposal related to 

player experience or user experience in games. Table 2-4 present a 

comparison between the more mature methods analyzed to understand 

better its context of use. 

Table 2-5 Player Experience Proposals Comparison 

 

2.3.3 Player Experience Proposals Summary  

We present several proposals and studies related to player experience. 

These proposals vary widely. We analyze each proposal's benefits and flaws, 

considering the following concerns: How can player experience be handled in 

early stages and traced to later stages in game development? How much 

effort is needed to handle player's experience in a game? How to define the 

intended player experience and trace it to the game elements? How will the 

desired player experience help to achieve the game goals? Chapter four will 

try to answer these questions. 

2.4 Game Development Methodologies 
This section analyzes the current game development methodologies and how 

they are applied. First we talk about traditional software and game 

development, second we talk about agile game development and finally we 

talk about patterns in game development. 
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2.4.1 Game Development Models 

In this section we talk about traditional software development models and 

how they are related to game development.  

J. Kasurinen, R. Laine & K. Smolander's work (Kasurinen, Laine, & 

Smolander, 2013) analyses the ISO/IEC 29110, Lifecycle profiles for Very 

Small Entities, and how applicable it is in the game development industry. 

Their study is based on questionnaires applied to seven game industry 

companies that fall in the very small category, and based on the results of the 

questionnaires see the suitability of the model in game development. The 

results show that the model is hard to apply as it currently stands. They 

identify some key issues that need to be modified, so the model can be used 

in game development: first, the game design needs to be open to 

modifications in the whole process; second, the model needs to support 

iterative development. In the study it is clear that small companies are more 

comfortable with an agile development approach. According to the results, six 

of the seven companies analyzed are using an agile development approach 

and three of them are using Scrum. At the end, they propose a model that 

covers some of the issues identified in the study, but the model needs to be 

tested.  

E. Bethke's (Bethke, 2002) does an extensive cover of game development. 

He defines roles, key game development elements and how the roles create 

the game development elements. He mentions some software development 

models, like waterfall (Royce, 1987), iterative (Benington, 1956) and 

extreme(Beck, 1999). However, he does not suggest any software models, he 

proposes analyzing the project and selecting the best model to meet the 

project goals. This method is logical, but it may be difficult to follow, trying to 

change the game development paradigm of a whole team, because surely 

this will affect the learning curve. 

A. Rollings  and D. Morris  (Rollings & Morris, 2003)  analyze in detail game 

design and discuss  software development models and their application to 

game development. They point out the main problem that a waterfall model 

may bring, which is the lack of flexibility. So the use of a more flexible model 

like the spiral model (Boehm, 1988) may help to solve this problem. They 

suggest the use of the software factory concepts to reuse many of the assets 

created. They recognize that a game may be too different from another to 

reuse the code, but point out that even if many parts of the game may be 

different there are many other that are not, like the menus or sound and 

music handling.  
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B. Bates' work (Bates, 2004) talks about the development models. He 

analyzes the waterfall model, the modified waterfall model that overlap 

activities and the iterative prototyping model. Bates concurs with most of the 

authors that the waterfall model has too many flexibility problems to be used 

on game development, and suggests that the modified waterfall where the 

activities overlap is better suited. However he points out that using the 

iterative prototyping model achieves the best results when doing game 

development. This is because the prototype gives a continues feedback, so 

the game design can be refined and go for the "find the fun first" concept, that 

states that the first goal in pre-production is to find, test and tune what makes 

the game fun.   

J. Schell (Schell, 2008) discusses the waterfall model and the problems that it 

brings due to its lack of flexibility. He points out that in game development 

these problems tend to get bigger. He supports the spiral model as an 

alternative to the waterfall model, which is based on iterative cycles, each 

cycle focuses on mitigating the bigger risk to the project, which means each 

cycle will bring more certitude to the project. 

Kolrva et al. presents a study on how resources are spent and workflow 

occurs in reality in game development (Koleva, Tolmie, Brundell, Benford, & 

Rennick-Egglestone, 2015). They conduct a study based on questionnaire 

and ethnographic practice on game development companies. The results 

show that tools are used across activities and stages, this is somehow 

expected because in game development a change of stage does not imply 

that an activity is finished, a game designer continue the design on production 

and a programmer can start programming in pre-production to create a 

functional prototype. Another finding in the study was that the different roles 

in game development have a poor interaction level with their clients, this 

results can be explained by understanding that in many cases there is no 

client, the producer may by the closest role to a client, potential players can 

be identified as clients to, but most of the time they are used to give feedback 

on the game in the final stages. As a final conclusion the authors writes:  

“In particular there are a number of ways in which existing workflows are not 

yet well supported by tool design. The next important step is to see how the 

developers of such tools respond to these requirements” 

The proposal in this work provides a workflow support problem approach. 
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In summary, software development models have been adapted to  game 

development,  and currently the experience shows that the waterfall may 

bring the same problems that software development has and create new 

ones. Based on the reviewed work, the modified waterfall or the iterative 

models are better approaches to game development. Modified waterfall 

models have the advantage of being able to overlap activities, which adds 

flexibility and a fast feedback, however iterative models like spiral or Scrum 

have the advantage of observing important parts of the final product in early 

stages, and are more flexible than modified waterfall and bring accurate 

feedback to the player. In iterative models it is easier to apply the concept 

"find the fun first". 

2.4.2 Agile Game development 

This section discusses the agile paradigm and how it has been integrated 

with game development. Erickson et al. (Erickson J., Lyytinen, & Siau, 2005) 

defined the agile software development as "strip away as much of the 

heaviness, commonly associated with the traditional software-development 

methodologies, as possible to promote quick response to changing 

environments, changes in user requirements, accelerated project deadlines 

and the like". 

Agile development emerges as a solution to common problems (mentioned in 

Section 2.4.1) in software development. The guiding concepts of the agile 

paradigm are noted in the agile manifesto (Fowler & Highsmith, 2001). In 

game industry the use of agile framework or methodologies like Scrum 

(Schwaber & Beedle, 2002) is growing (Kasurinen et al., 2013; Keith, 2010) 

as agile development seems better suited to the unique challenges of game 

development. 

P. Abrahamsson et al. (Abrahamsson, Oza, & Siponen, 2010) compare the 

agile development methods over the last ten years. They conclude that 

current agile methods have some issues that require the attention of the 

scientific community, these issues are: clarifying their range of applicability 

and explaining the interfaces to the software development life-cycle not 

covered by the methods; producing more detail on project management; 

offering concrete guidance to support their solutions; efforts on creating ways 

the method can be adapted in different development situations. 

C. Keith's (Keith, 2010) is about agile game development with Scrum, 

wherein he first explains the Scrum concepts and then explains how they can 

be used in game development. He gives a detailed description as to how 

each concept can be applied to the Scrum framework and how it can be 
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complemented with other tools like user stories. He concludes by pointing out 

that what is in the book are current practices among game companies and 

not just theory. 

A. Godoy & E. Barbosa (Godoy & Barbosa, 2010) suggest a similar 

adaptation to that of Keith where they use the Scrum framework  and extreme 

programming to create the proposed Game-Scrum. They try to solve some 

specific challenges unique to the game development: artistic content, project 

scope, project management, team organization. They test Game-Scrum by 

developing a mini game, but the results show that some of the challenges still 

remain, and the proposed method needs to be refined and matured. 

R. Kortmann & C. Harteveld  (Kortmann & Harteveld, 2009) proposes the 

Triadic Game Design Development Model, which is based on agile 

development models and the design of three game components: reality, 

which determines the subjects, variables and definitions of the game; 

meaning, which incorporates aspects such as communications, learning, 

rhetoric and opinion; and play, which is affiliated to media studies, game 

design, and human-computer interaction. They test their model by conducting 

a workshop to create the draft concept of a game. Even if the draft concept 

can validate the model to some degree, a full game development iteration is 

required to observe the behavior of the model. 

This section covers the agile game development and analyzes some cases 

and proposals on how to integrate the agile development paradigm with game 

development. We observe that Scrum is the most common used agile 

framework in game development, which may be because it is a framework 

instead of a method, so it can be adapted easily to the game development 

specific conditions. 

2.4.3 Pattern in Game Development 

This section discusses process pattern and how they can be used to do agile 

development.  We took Alexander's (Alexander, 1979) description of a pattern  

"Each pattern describes a problem which occurs over and over again in our 

environment, and then describes the core of the 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". 

The pattern approach in software engineering is an adaption of the work of 

Alexander et al. (Alexander et al., 1977) which was not intended for software 

engineering. This concept of pattern was refined by May & Taylor in their 

work (May & Taylor, 2003) when they describe each item required in a 
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pattern, which are: name, context, problem, forces, solution, rationale, 

resulting, context, and related patterns. 

Software Engineering patterns may be divided into the following categories: 

design of software solutions, process improvement and software configuration 

management. But we are analyzing process improvement. Within process 

improvement there are the following sub-categories: 

 Improvements Patterns, which are used to "know how implement 

process improvement initiatives"(Landaeta, García, & Amescua, 2008). 

 Collaboration patterns, which are used to "know how to implement 

computer supported collaborative work approach"(Schummer, 2004).  

 Process pattern, which are used to  "help software engineers to 

manage the knowledge related to the practices on how to develop 

software projects effectively" (Martín, Guzmán, Urbano, & Llorens, 

2012).   

As we find out that Scrum is suited for game development we decide to 
analyze work that has implemented Scrum with process pattern. Martin et al.  
(Martín et al., 2012) proposes the Software Development Project Pattern 
(sdPP) framework, which is a process pattern that "is composed of a data 
model for representing project patterns that include effective practices to 
develop software projects and a software tool to manage this type of 
knowledge objects". Figure 2-11 shows the description model of the sdPP.  
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Figure 2-13 sdPP model (Martín et al., 2012) 

To prove the sdPP they use software development methods such as extreme 
programming, Scrum, Rational Unified Process (Kroll & Kruchten, 2003) and 
Craig Larman (Larman, 2003) and create an instance of the sdPP for each of 
these models. They test these instances by using them in developing a web 
based software and compare them with the same web based software, but 
without the use of sdPP. The results indicate that the execution of sdPP 
contributes to increasing the quality of the artifacts. 
 

2.5 Summary 
We have presented the concept of game design in video games, its relation 

with requirements engineering and the current problems of game design 

faces. One of the main problems is the game design documentation in the 

GDD, since it lacks structure, formalism and relations. 

We have examined the player experience and emphasize how important it is 

to the game's success. We analyze the methods to measure the player 

experience and to handle player experience. We conclude that measuring the 

player experience in late stages and finding out problems is costly, and the 

few techniques that can be applied in early stages like heuristics, are too 

generic to be useful. 
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We have presented some game development methodologies, and have seen 

how traditional software development models were adapted to game 

development. We find out that agile development is better suited to game 

development due to its iterative nature Table 5-1 in Chapter 5 will bring more 

evidence of this statement. We find that process pattern can be used to adapt 

software development models, and that the evidence shows that by using 

these patterns to adapt the model, the resulting artifacts have an increased 

quality. 
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CHAPTER 3  
FORMALIZING GAME DESIGN FROM 
REQUERIMENTS ENGINEERING 
PERSPECTIVE 

3.1 Problem Description 

Major software companies are interested in video game development due to 

its high industry revenues and its growing capability (“Video Game Industry 

Statics,” 2010). Game design is the cornerstone of video games companies. 

As seen in chapter 2, video game development has three main stages. Video 

games are designed at the pre-production stage, which generates a product 

commonly called the Game Design Document (GDD). In the production 

stage, the GDD is used for software design, development and validation. In 

the post-production stage video games are distributed and monitored after 

delivery, for the purpose of taking corrective action, along with analysis of the 

company´s expectations of the sales and performance of the video game 

product. Therefore, a GDD plays a key role throughout the video game 

development process. 

The scientific community has addressed the complexity of video game design 

mainly by trying to formalize the pre-production stage. Some argue that 

applying requirements engineering best practices may avoid rework during 

production stage (Callele et al., 2005). Some point out that a lack of formality 

in the GDD cause problems that reduce ROI (Return On Investment) (Bethke, 

2002). Others point out that one of the most common causes of failed 

development is ambiguity and lack of communication(Oxland, 2004). In our 

opinion, requirements engineering best practices may support pre-production 

and production stages, by bringing structure, detail and establishing 

relationships among video game elements in order to improve playing time 

experience. 

A formal GDD may provide support for the transition between the pre-

production stage and production stage, reducing rework. We propose an 

improved GDD based on a comparative analysis of GDD documents found in 

the literature. Furthermore, we propose the resulting GDD template be 

formalized with other well-known Software Requirements Specification (SRS) 

standards.  Finally, our GDD proposal is then compared with a commercial 

GDD for feedback. 
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3.2 Solution Approach 

Game design and the use of a GDD are common topics in the video game 

field. Regarding the GDD many authors agree that there is no established 

structure for a GDD, since there are significant differences from game to 

game, especially in the video game genre (Baldwin, 2005; Oxland, 2004; 

Rogers, 2010; Rouse, 2004). However, there is a set of common elements of 

game design. We use these common elements to create a structure for a 

GDD template and the SRS best practices to formalize this template. 

3.2.1 Game Design Document Structure 

The purpose of this section is to identify the principal sections and structure of 

a GDD. There is little available evidence of GDD structures from the game 

industry, therefore, the elements identified from the proposals of (Baldwin, 

2005; Bates, 2004; Bethke, 2002; Oxland, 2004; Rogers, 2010; Rollings & 

Adams, 2003; Rouse, 2004; Taylor, 1999) available in literature are the 

following: overview, mechanics, dynamics, aesthetics, experience and 

assumptions and constraints. Each element can be described as follows: 

1) Overview Section: All authors suggest that a GDD should include a 

section that summarizes the key elements of the game to have a 

summary of the main features of the game and to remember why the 

game is being developed.  (Baldwin, 2005; Bates, 2004; Bethke, 2002; 

Oxland, 2004; Rogers, 2010; Rollings & Adams, 2003; Rouse, 2004; 

Taylor, 1999). Some authors even include a subsection of goals or 

objectives of the game (Oxland, 2004; Rogers, 2010). We consider the 

overview a key section not only because it is a summary of the main 

features of the game, but because it helps transform the game idea 

into a game concept, which allows a better understanding of the size 

and viability of the game. 

2) Mechanics Section: The term mechanics is used to describe game 

elements (e. g. player character) and intended interaction (e.g. a 

challenge). We decided to separate them in order to achieve a better 

game structure and increase reuse. Among the authors, the way of 

describing the game elements have common sections like mechanics, 

characters or assets list (Baldwin, 2005; Bates, 2004; Bethke, 2002; 

Oxland, 2004; Rogers, 2010; Rollings & Adams, 2003; Rouse, 2004; 

Taylor, 1999). The game mechanics do not describe the game directly, 

but rather define the parts that are going to build the game. They 

describe the characteristics of these mechanical elements, their 

behaviors and the way these elements interact with each other. 
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3) Dynamics Section: All authors have common sections that contain 

game interactions such as interfaces, levels or artificial intelligence 

proposals (Baldwin, 2005; Bates, 2004; Bethke, 2002; Oxland, 2004; 

Rogers, 2010; Rollings & Adams, 2003; Rouse, 2004; Taylor, 1999). 

The dynamics involve an interaction between the player and the game. 

It is here that the described mechanical elements are used to build the 

gameplay, such as where the interfaces to which the player will interact 

with the game are set and where the world, the flow and the story of 

the game are described. 

4) Aesthetics Section: What the player perceives by his visual and 

auditory senses. Most authors cover the visual aspects in a document 

called the art bible. Mark Baldwin (Baldwin, 2005) suggests an art 

section abbreviating the art bible in his template. The auditory is 

mentioned by some authors (Oxland, 2004; Rogers, 2010; Taylor, 

1999). The aesthetics of the game are mechanical and dynamic 

properties. These properties in particular are associated with the 

senses through which the player perceives, mainly (but not exclusively) 

visual and auditory. 

5) Experience Section: Creating enjoyable player experience is 

fundamental for the game's success (Schell, 2008). Player 

experiences are enriched by mechanics, dynamics and aesthetics of 

the game. Playability can be used to link game design to player 

experience (Nacke et al., 2009). Therefore, defining the expectations 

of player experiences may lead to the improvement of the game and to 

the establishment of a base line to test the experiences in production. 

These experiences are not being considered in the surveyed GDD. 

Due to the complexity of managing the player experiences, this section 

was removed from our GDD, improved and replaced with the creation 

of a specific method to handle the player's experience, all of which is 

described in Chapter 4. 

6) Assumptions and Constraints Section: The technical limitations are 

covered by some authors by including a summary of the technical bible 

in the GDD (Baldwin, 2005; Bates, 2004; Rogers, 2010). The 

assumptions and restrictions are an essential part in the design of 

video games. They allow the designers to understand the context and 

restrictions on which the game should be constructed so that the game 

does not exceed the context and constraints, preventing serious 

problems that can arise later for not adhering to them. 

We present in Table 3-1 the suggested sections and the GDD templates that 

match the sections. As can be seen there is an agreement between authors 
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on the overview, mechanics and dynamics sections. Aesthetics and 

constraints are not covered by half of the authors. And any author does not 

cover experience. 

Table 3-1 Suggested GDD section and template section relation 

 

3.2.2 Requirements Engineering Applied to Game Design 

In this section we discuss the GDD formality, understood as the structure, 

relations and detail it contains. We followed the IEEE Std 830-1998 

(Engineering & Committee, 1998) (reaffirmed in 2009) for the purpose of 

comparing the SRS with a GDD. 

Regarding the structure, the SRS has three main sections: a) an introduction 

that provides an overview of the SRS, b) an overall description that contains 

the general facts that affect the product and its requirements; it provides 

background for the requirements, and c) details of the specific requirements 

that a designer and a tester can use for designing and testing a software 

product. 

With respect to relations, there are different types of requirements and the 

relations between them need to be clear, and cross-referenced to related 

documents. The specific requirements should be uniquely identifiable. 

Wiegers (Wiegers, 2003) gives a hierarchical description of the requirement 

types dividing them into business, user and system levels. 

Concerning detail, all the specific requirements should be stated in 

conformance with the following characteristics: correct, unambiguous, 

complete, consistent, and ranked for importance and/or stability, verifiable, 

modifiable, and traceable. 

As shown in Table 3-2 SRS structure, detail and relations may improve a 

GDD: 

1) The structure of the specific requirements section introduces best 

practices, such as organizing specific requirements in which the object 
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organization described in the SRS standard can be used for bringing together 

the mechanics. 

2) The document references from the introduction section would be an aid to 

game developers in identifying how documents are connected. That way, all 

decisions can be traced backward and forward along the development 

process. 

3) The SRS overall description section may enrich the relations of the GDD 

by making explicit descriptions of the assumptions and dependencies. In this 

way, developers would know which parts of the game have to be double-

checked later in the project. The constraints can help the game designers to 

know the limitations or boundaries to take into account when designing the 

game. 

The SRS specific requirements section may enhance the relations in a GDD. 

Traceability and stability over game elements may help to estimate the effort 

needed when changes occur. Ranking importance and stability of game 

elements is crucial for decision-making tradeoffs. 

The GDD detail may be improved by the SRS with a definitions, acronyms 

and abbreviations section, making the document easy to read and 

establishing a common language for the creation of a GDD among 

stakeholders during the development process. 

The User characteristics part of the overall SRS description may improve the 

GDD detail by allowing game designers to know who might play the game 

and to adjust the interface complexity for different gamer profiles. 
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Table 3-2 Improvement of GDD with SRS 

 

Most of the characteristics of the specific requirements from the SRS help to 

improve the detail in the GDD. A detailed GDD with correct, unambiguous, 

complete, consistent, verifiable and modifiable game elements is more 

suitable for designing the software of the game.  Considering software system 

attributes in a GDD can help to identify requirements not based on 

functionality. Since video games have special requirements not addressed 

right now by any standard (Callele et al., 2005), additions may be made to 

consider  requirements such as feelings (Callele, Neufeld, & Schneider, 2006) 

or any other requirement based on user experiences (J. González, Padilla, et 

al., 2009). 

Up to this point, we have identified that SRS best practices improve the pre-

production and consequently production and post-production stages through: 

• Relations with other documents. 

• Common language for common understanding. 

• Knowledge of game parts for reviews. 

• Decision-making based on tradeoffs of game parts. 

• Limitations or boundaries of video game. 

• Relation of complexity with gamer profile. 

• Organization of game requirements. 
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• Requirements traceability for decision-making. 

• Requirement characteristics as a means to formalize a GDD. 

• Quality attributes of video games (e.g. feelings and experiences). 

3.3 Solution Description 

This section shows how the proposal is improved with SRS characteristics. 

Table 3-2 shows the initial proposal for a GDD based on the analysis of 

reviewed GDDs and incorporating identified SRS best practices. It should be 

noted that the i(improved)GDD is best suited for video games with a 

progression path with a beginning and end, divided by levels, missions or 

chapters. The iGDD targets emerging video game companies or software 

companies interested in video game development with little experience in 

game design. Next, we present the descriptions for each iGDD section.  

Overview: There are two principal additions to this section. One is a reference 

subsection relating iGDD with others documents in the project. The second 

subsection establishes a common understanding for the document reader by 

adding definitions, abbreviations and acronyms. 

Mechanics: This section is used to describe objects in the game such as the 

player avatar or an enemy. Hence, by using the object organization of 

requirements, mechanics can be described in a practical way. Categories are 

used to classify and specify general attributes and behavior that share 

category elements such as "enemy". Elements of the game are described by 

defining their attributes, behavior and rules of how elements can interact with 

each other.  

Dynamics: There are ways of organizing requirements that can be adapted to 

support the dynamics specification of the game, such as features, responses, 

functional hierarchy and system mode. The gamer profile added in this 

section may be used to adjust the interfaces and challenges of the game. The 

elements described in the mechanics section are added to a field or levels in 

the game world. Objectives, rewards and challenges are described, as well as 

how the player will learn to play the game and how the game can be 

balanced. 

Aesthetics: There is no support of SRS elements for defining/capturing what a 

gamer will hear and see. 

Experience (removed from the improved GDD and covered in chapter 4): In 

this section, on one hand, we add the importance and stability of different 

parts of the game. Therefore a decision change can be taken knowing the 
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impact of it. On the other hand, we add quality attributes. Due to the fact that 

a video game is a software product, some of these attributes are taken into 

consideration using current standards, and other attributes may be 

incorporated from recent work on feelings and experiences attributes (J. L. 

González et al., 2009). 

Table 3-3 Description of Resulting GDD 

 

A base model of the improved GDD is shown in Figure 3-1, this model gives a 

better understanding of the main concepts and how they are related to each 

other. Of importance is the relation between mechanics, dynamics and 

aesthetics. The gameplay is described in the "Game Modality Elements" class 

in the dynamics section. This Class is related to the "Mechanics Game 

Element" class from mechanics, which are the construction blocks for the 

"Game Modality Elements" class. Classes from mechanics and dynamics are 

related to the class "Aesthetics Property", which means they can have a 

visual, sound or other property that can be perceived with the senses. To 

illustrate these relations let's suppose we have an object with the name 

"Basic Enemy" which belong to the class "Mechanics Game Element" and we 

want to create an object with the name "Level 1 Challenge 1" from the class 

"Game Modality Elements". We decide that the "Level 1 Challenge 1" object 

will have 5 "Basic Enemy" objects. This means that every "Game Modality 

Elements" object will have inside one or more "Mechanics Game Element" 

Object. A more detailed example can be seen in section 3.4. 
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Figure 3-1 Improved GDD Model 
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3.4 Example 

This section describes an example of our improved GDD to see how the 

game design of an already created game might be represented. The game 

Donkey Kong™ is used, to illustrate this example. The focus is mainly on the 

overview, mechanics and dynamics section of the iGDD.  The section finishes 

by covering some illustrative samples of each iGDD section and gives the 

conclusions. 

3.4.1 Example Overview 

To create the overview section we have to make several assumptions given 

that we don't know some of this information, and thus we will focus on the 

information that we can validate in the game. The abstract of the game in the 

overview section is the following: 

The game is about a carpenter who has to fight several obstacles to reach 

the top of the level. At the top he can rescue his girlfriend, who was 

kidnapped by a giant ape named Donkey Kong. The game will have several 

levels; at the end of each level Donkey Kong will take the carpenter’s 

girlfriend and take her to the top of a new level. 

The game core gameplay of the game is the following: 

The player will start at the bottom of a series of platforms; he will have to fight 

several obstacles while working his way to the top of each of the platforms. 

The player will be able to move sideways, climb stairs and jump. The player 

will accumulate points based on the actions. Jumping obstacles and 

collecting certain objects are examples of how to earn points. There is a time 

limit for completing each level. Each level has different challenges due to the 

enemies and platforms that change. There are a limited number of attempts 

that the player can use to beat the level; these attempts are represented by 

the carpenter lives. If the player reaches the last level and rescues the 

carpenter’s girlfriend, the game starts again but with increased difficulty. 

The story summary is the following: 

Donkey Kong is Mario’s pet, the game’s protagonist carpenter. Because of 

the abuses of Mario to his pet, it escapes and kidnaps the carpenter’s 

girlfriend Pauline. The monkey climbs a platform with his victim. Mario goes to 

rescue his girlfriend, but on the way he must dodge several obstacles. On 

several occasions Mario is about to rescue Pauline, but when he is close to 

reaching her, Donkey Kong takes Pauline and climbs higher again. At the top, 
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Mario removes several rivets to make Donkey Kong fall so he can rescue 

Pauline. 

The initial scope of the game is the following: 

It is intended that the game's levels are different from each other. Therefore 

the game will not have more than four levels. It is anticipated that a group of 

three people in four months will be able to finish the game. 

By reading the above information, we can conclude that the overview is not 

only the starting point to document a video game, but it is the best way of 

communicating the game idea among the stakeholders. 

3.4.2 Example Mechanics 

The mechanics were created from the final version of the game. We use all 

the game elements found in the game to complete the game mechanics. We 

will describe some illustrative samples of the game mechanics. 

The game elements categories are a prerequisite for defining any game 

element. We will use two main categories to illustrate our example. One 

category is the "Player character" and the other is "enemy" Table 3-4 shows 

the detail of these categories. 

 

Table 3-4 Game elements categories 

 

We define some game core game elements derived from these categories. 

From the "Player character" category we defined the core game element 

named "Mario". Mario is the only element that belongs to this category. From 

the "Enemy" category we defined several core game elements. Table 3-5 

describes the core game element "Mario", as well as the core game element 

"Barrel" which belongs to the category "Enemy". 
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Table 3-5 Core game elements examples 

 

The description of both core game elements can be used to begin the 

construction of different artifacts related to these elements, such as 

animations and sound effects. 

There are other important game elements as well. The game log elements 

are those, which are used to keep track of important elements that the game 

has. In this case, we have the game log elements: 

 "Score" which registers the score of the current player in the game.  

 "High score" which registers the maximum score achieved in the 

game. 

 "Bonus time" which registers the time that the player has to finish a 

level. 

 "Lives" which registers the amount of chances that the player has to 

pass a level after failing. 

These are examples of game log elements in the game. There are other 

mechanic game elements but this particular game does not have such 

elements. 

To finish  the game mechanics we need to incorporate the rules that dictate 

how the game elements should interact with each other. Table 3-6 shows an 

example of how the game element Mario interacts with other elements. It 

shows how Mario interacts with some core game elements that belong to the 
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category platform, which Mario uses to move in a level. A similar table should 

be created to cover the rest of the elements that may interact with Mario in 

the game and new tables to describe the interactions of other elements 

among them, like enemies with platforms. 

Table 3-6 Interaction Rules 

 

  

3.4.3 Example Dynamics 

The dynamics define the main interactions with the player. In the game 

Donkey Kong™ first we describe the game world, the place where the game 

takes place, the intended flow of the player in this world, and if the game has 

a story, the description of this story. The following text describes the flow of 

the game: 

"The game has 4 levels - before the first level and between levels there is a 

transition. Upon completion of the 4 levels, the levels start repeating but with 

increasing difficulty. 
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1. Title 

2. Initial animation 

3. Challenge screen 

4. Level 1 

5. End of level 1 

6. Challenge screen 

7. Level 2 

8. End of level 2 

9. Challenge screen 

10. Level 3 

11. End of level 3 

12. Challenge screen 

13. Level 4 

14. Final animation 

If the player loses a life he returns to the challenge screen above the level in 

which he lost a life. If the player loses all his lives the “Game Over” screen 

appears and returns to the title screen. " 

The Donkey Kong™ game is divided into levels. The next step is to define the 

elements that will integrate these levels. The objectives are things that the 

player seeks to achieve in the game. In a level there can be one primary 

objective and many secondary objectives. The following text describes the 

primary objectives in the game: 

"At each level of the game except the final level, the main goal is to reach a 

certain platform on the top of the screen because this platform is where 

Pauline is found or the platform where Donkey Kong is. In the last level, the 

main goal of the game and the win condition is to remove all the rivets of the 

level." 

Another important element in the levels is the reward, which is what the 

player earns. These rewards can be explicit or implicit, and the following text 

describes the explicit rewards in the game: 

“All the rewards are given as a function of the score. If the player’s score is 

high enough, the game records his score on a permanent basis as the best in 

the game until someone else beats it. The way to obtain score points are: 

 Jump an enemy. 

 Eliminate an enemy with the hammer. 

 Pick an object of Pauline. 

 Remove a rivet. 
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 Finish the level before the time bonus ends." 

The next dynamics element is a key element in most games. The challenges 

are what the player has to overcome in order to progress in the game. In the 

game Donkey Kong™ there are the following challenges: 

"The main challenges of the game will be: 

 Evade enemies. 

 Finish on time. 

 Avoid falling. 

 Appropriate use of platforms."   

Once the dynamics elements are defined, the next step is the construction of 

levels. To describe each level, first we describe each scenario where the level 

takes place, and then we create the objectives, rewards and challenges of the 

level.  

Once we have the game elements with its attributes and actions described, 

and we have detailed how they can interact, we can create the setting where 

these elements will interact with the player, and the dynamics of the game. 

Figure 3-1 shows the scenario creation of level 3 in the game. The figure 

should be described in detail; the following is an initial description of the first 

sections in Figure 3-1: 

"Section 1 has 4 beams and an elevator of beams. The beams are 3 times 

the width of Mario. The first beam is at the bottom left and it connects with the 

bottom engine of the elevator of beams. The second beam is above the first 

separated by one beam height. The third beam is above the second one up to 

4 times the height of a beam; a ladder at the middle of the beams connects 

them. The fourth beam is above the third 7 times the height of a beam; a 

ladder on the right corner of the beams links them. The elevator of beams has 

its lower engine at the base of the screen at one side of the first beam, and its 

upper engine is where section 1 and 6 joins. The elevator has 3 beams that 

travel from lower to the top engine. Mario can jump from a beam of the 

elevator to a beam in section 2." 
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Figure 3-2 Level 3 scenario 

The objectives, rewards and challenges of level 3 in the game are shown in 

Figure 3-2. Just as with the scenario, the objectives, rewards and challenges 

should be described in detail. The following text shows a description of the 

element placement in the level: 

“Mario: He starts on the second beam from bottom to top, by the ladder that is 

in that beam of section1. 

Pauline: She is on the top beam of the level. 
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Donkey Kong: Located on the first beam of section 6, at the left of the screen, 

right next to the first ladder of the level. 

Pauline’s bag: Her bag is on the top beam of section 5. 

Pauline’s Umbrella: Found on the upper beam of section 1. 

Fireball: There are 2 fireballs in the level. The first is found in section 2, 

starting from the center of the upper beam, and can move across the beam, 

the ladders, and the other beam connected by the ladders. The second 

begins in section 5, under Pauline's bag, and can move to the 2 lower beams 

using the ladders. 

Spring: Each spring appears at a certain time to the left of Donkey Kong and 

begins to bounce the beam of section 6, and at the end it falls to the bottom 

of the screen." 
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Figure 3-3 Elements placement 

Another important concept in dynamics is the interface, the description of how 

the player will interact with the game in a software and hardware level. Next 

we describe the home screen in the game and the information that it gives to 

the player: 

“Home screen (without player interaction): Player Score is on the top left of 

the screen, the Highest Score is at the center top and the Current level is at 

the top right. For this screen current level is displayed as zero. In the middle 
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of the screen the words Donkey Kong are displayed. Under the name of the 

game Donkey Kong character appears." 

The “without player interaction" refers to the fact that the player can't take 

action while this screen is shown. The next description is from the level 

screen where the player can interact:  

“Levels (with interaction): At each level the player can execute Mario’s pre-

defined movements. Every time that Mario makes a move that generates 

points, this score is reflected in the upper left of the screen, adding each point 

generated by Mario to the score. In case the score generated by Mario is 

higher that the score found in the top center of the screen, and this score will 

be updated as the player’s score with the difference that when a new game 

begins this score will not restart. At the top right of the screen each time the 

player loses, a figure that represents attempts will disappear. If there are no 

more figures the player loses and the game ends. Below where the current 

level and the attempts are shown, for each level there is a box that represents 

the time that Mario has to finish the level and also represents the extra points 

that will be added to the player’s score at the end of the level." 

To describe how the player interacts with the hardware of the game we have 

created Table 3-7, which shows the possible actions of the player, the 

conditions needed to execute the actions and how to physically perform these 

actions. 
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Table 3-7 Control interface 

 

 To make the game fun it should be balanced. In game design we can identify 

key aspects that can help to quickly balance the game. These aspects should 

be pointed out so when the game is in production the programmer can take 

into consideration which aspects of the game should be easy to modify. The 

following text shows the key aspects to balance level 1 in the game: 

“Level 1: 

 Frequency at which the barrels are thrown 

 Barrel speed 

 Number of blue barrels 

 Number of hammers on the level 

 Number of ladders 

 Number of broken ladders 

 Time to finish the level" 

Finally, to finish the game dynamics we need to focus on how the player will 

learn to play our game. In the case of Donkey Kong the game instructions 

were in the same arcade of the game. The next description shows how we 

describe the process of the player learning the game: 
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“The game is intuitive, therefore the lever in the arcade of the game must 

state what action should be performed depending on the tilt, and in the same 

way the jump button should indicate its use. The player will discover the rest 

of the movements by trial and error. Another way to discover the move that 

Mario can do is to show a demo of the first level, where the player can see 

Mario executing the main actions." 

3.4.4 Example Conclusions 

The example illustrates how a game can be described in natural language 

within the context of application of our improved GDD. Not all the games will 

be described in the same way, but the example helps to give the main idea 

on how to use our proposal. 

3.5 Discussion 

We obtained the strengths and deficiencies of our GDD by comparing it with a 

GDD example taken from International Hobo´s company, the GDD of the 

Fireball video game (Down, 2007). We used the Fireball GDD since it is one 

of the few well-known commercial GDDs available and published on 

Gamasutra. The purpose of this comparative analysis is to verify for 

completeness and to identify the advantages and deficiencies of our 

proposal. 

The contents in the sections of the Fireball GDD were analyzed to see if they 

fit in any section of our GDD. Table 3-3 shows the sections in the Fireball 

GDD along with the equivalent section in our GDD proposal. 
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Table 3-8 Improved GDD - Fireball Comparison 
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With respect completeness, almost all sections of Fireball and their 

descriptions were alike with our GDD. The only exception was the version 

control, titled Delta Log, which was not included in our GDD. 

With regard to deficiencies, we identified several areas of improvement for 

our proposal. One is to include a section to describe an example when the 

game mechanics are complicated or difficult to understand. Another area of 

improvement is to include a guiding section on how to create game missions, 

levels or chapters. And the last improvement would be versions control to 

manage changes in a video game's stages. 

As for the strengths and advantages of our proposal, we found that a part of 

our proposal had no equivalence in the GDD of Fireball. Although useful parts 

such as game objectives, game justification, initial scope, game balance, 

experience, constraints and assumptions, and document information are 

important for pre-production, production and post-production stages, details 

such as scope, constraints, assumptions, or goals of the game are not treated 

in the Fireball GDD even though these have a direct influence on the game 

design decisions. However, since balance and experience are not mentioned 

in the Fireball GDD, so in future stages such as implementation, we could not 

measure these experiences or balance the game easily. 

Finally we find that some Fireball GDD parts are scattered and not classified 

correctly, making it difficult to track parts, such as game interface, rewards or 

game interaction rules between elements. This may hinder the usefulness of 

the document especially in the implementation stage. 

3.6 Summary 

We analyzed various GDD templates to obtain an initial structure of a GDD, 

and then we presented a SRS standard template identifying its structure, 

relations and details as a means to improve our GDD. Finally we conducted a 

comparative analysis of our GDD proposal with a commercial GDD. The 

purpose of this analysis was to find the degree of completeness, lacks and 

benefits of our proposal for production and post-production stages.  

Designing a video game with our GDD can offer:  

 Traditional software development uses SRS to go from requirements 

specification to software design as standard practice. In a similar 

fashion our GDD will benefit game developers by supporting formality, 

detail and stronger relations between pre-production and production 

stages. 
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 SRS improvements such as: common understanding, quality 

assurance, decision-making, relations, boundaries, limitations and 

knowledge of game parts. 

 A better grasp of completeness, game objectives, game justification, 

initial scope, game balance, experience, constraints and assumptions, 

and document information. 

Our proposal identifies relevant issues that need to be addressed such as: 

 GDD elaboration requires certain skills regarding SRS experience and 

training. 

 GDD formalization may hinder creativity. 

 A need to adopt Version Control Management techniques and tools 

 The possible necessity of including explicit examples of mechanics. 

 The possible necessity of a guide to create game levels. 

For future work we plan to develop a tool to support the creation and 

validation of the proposed GDD. 
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CHAPTER 4  
HANDLING PLAYER'S EXPERIENCE IN 
VIDEO GAME DEVELOPMENT 
 

4.1 Problem Description 

A main topic in video games development processes is to guarantee an 

optimum level of interactive experience (Schell, 2008). The experience is 

commonly evaluated in the final stage of the development process 

(Evaluating User Experience in Games: Concepts and Methods (Human-

Computer Interaction Series), 2010), but it is advisable to relate the 

experiences to the game goals, and align the game features to the desired 

experience early in the game development process. Managing experience in 

early stages can help to avoid unexpected results such as unfulfilled goals 

that may lead to wasting of resources on features that may not be meaningful 

to the player. 

Establishing player experience drivers, and creating guidelines to implement 

them that can be traced to the game elements in a Game Design Document 

(GDD) to enhance the quality of final experience during the full development 

process, may help to minimize unexpected results. 

4.2 Solution Approach 

User experience is a key in game development, which is why understanding 

the relation between UX (user experience) and other relevant areas of game 

development may help to do a better job of handling the experience. Figure 4-

1 shows the relation between UX and other areas. The following sub-sections 

briefly address each identified area and relationship. 
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Figure 4-1 User Experience Relations 

4.2.1 Management  

A video game always has a purpose - to make money, to convey an idea, to 

train, to educate or to solve a problem. This purpose can be transformed into 

goals. A goal may be defined as "an objective the system under consideration 

should achieve. Goal formulations thus refer to intended properties to be 

ensured..."(Jackson, 1995). There is no explicit proposal to identify goals and 

their quality attributes for video games. But in traditional software, 

requirements engineering builds on the goals to derive system requirements, 

and relevant quality attributes may be obtained from these goals (Jackson, 

1995; van Lamsweerde, 2001; Wiegers, 2003). 

In games, one of the first things to address is defining the desired experience 

that the game will bring to the player (Schell, 2008). User experience can be 

defined as "a person’s perceptions and responses that result from the use 

and/or anticipated use of a product, system or service"(ISO/TC 159/SC, 

2010). In video games UX becomes more complex due its ludic nature. It is 

important to clarify that all games generate an experience, but that 

experience may not be steered by goals. We point out, that due to a lack of 

alignment between UX and quality attributes with goals, a game may not 

satisfy the expected goals. Therefore the UX as well as quality attributes 

need to be guided and aligned to the goals in order to achieve these goals. 

 

4.2.2 Game Design 

Game design is a key in creating the desired UX. Experience may be given 

when game elements interact with the player, and the interaction is defined in 

the game design. Many authors mention that such interaction is an important 
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open issue during game design (Bates, 2004; Rollings & Adams, 2003; 

Schell, 2008). 

Game heuristics have been used to evaluate different aspects of game 

design (Desurvire et al., 2004; Desurvire & Wiberg, 2009; Korhonen & 

Koivisto, 2006; Korhonen et al., 2009; Pinelle et al., 2008a). A heuristic is "a 

design guideline which serves as a useful evaluation tool" (Desurvire et al., 

2004). Heuristics may be a useful tool to review general aspects of game 

design, but they are not tailored to a specific game, which means that they 

may not be applicable on some games or they can even hinder the design of 

a game.  

Having a way to relate the intended UX to the game elements can be useful 

in measuring and tracking experience. A GDD that classifies game elements 

in an organized and structured manner may be used to explicitly relate the 

intended UX to game elements. Therefore, a mechanism is needed to 

connect GDD elements with experiences or it will be a difficult task to track 

the expected experiences to the game design. 

4.2.3 Game Testing 

In game testing, UX evaluation is a challenging activity. Recently, there are 

some works on evaluating game UX (Evaluating User Experience in Games: 

Concepts and Methods (Human-Computer Interaction Series), 2010). 

Although, these efforts provide some guiding light to measure the experience, 

most of them require a fully operational video game or a working prototype in 

late stages to be able to measure the UX. Finding the UX in late stages can 

prevent a game that brings unwanted experiences to be released, but fixing 

these unwanted experiences in late stages is more costly than dealing with 

them in early ones. 

A technique used in software engineering to find and fix bugs in games is a 

test case. A test case is "a set of inputs, execution preconditions, and 

expected outcomes developed for a particular objective, such as to exercise a 

particular program path or to verify compliance with a specific requirement" 

(IEEE, 1990). Test cases can be used to verify whether or not a game 

satisfies a quality attribute. 

Having the experiences and game elements connected from game design 

makes it possible to validate the alignment of the game elements with 

experiences. Test cases can be extended as a tool to evaluate this alignment 

in prototypes or the testing stage of the game. 
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A broad range of metrics can evaluate user experience, and Game 

Experience Management (GEM) can be integrated with different tools and 

methods that use these metrics. The main metrics used to evaluate UX are 

the following: 

 In game metrics: these metrics represent actions of the player in the 

game (how many tries it took to beat a challenge, percentage of the 

world discovered, hidden items found, etc.). These actions can be 

interpreted to figure out what was the experience of the player when 

playing the game. 

 Questionnaire: these metrics are obtained directly from players of the 

game by asking them question or opinions about statements. The 

questions are directly related with the experience of the player while 

playing the game. 

 Eye tracking: these metrics are obtained by following the eye of the 

player while playing the game. An electronic devise follows the focus of 

the eye on the screen where the game is being played; these metrics 

are often used in conjunction with other UX metrics. 

 Biometrics- Face recognition: these metrics are similar to eye tracking, 

but instead of recording the eye movement they record the face of the 

player while playing the game. Algorithms that analyze the face of the 

player and associate it to the part of the game played can interpret 

experience of the player. 

 Biometrics- Voice recognition: these metrics are similar to eye tracking 

and face recognition, but here the voice of the player is recorded while 

playing the game. Algorithms that analyze the voice of the player and 

associate it to the part of the game played can interpret the experience 

of the player. 

 Biometrics- Electroencephalography: these metrics are similar to eye 

tracking, face and voice recognition, but here the brain waves of the 

player are recorded while playing the game. Algorithms that analyze 

the voice of the player and associate it to the part of the game played 

can interpret the experience of the player. 

4.2.4 Quality 

The definition of playability has not been definitively settle and is currently 

under discussion, but for the purpose of this work we will define playability as 

"a set of properties that describe the player experience using a specific game 

system whose main objective is to provide enjoyment and entertainment..."(J. 

González, Zea, & Gutiérrez, 2009). The use of playability as a way of 
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describing the user experience allows the breakdown of an experience in 

properties that can be measured and validated. 

As mentioned on Section 4.2.3, there are several studies dealing with the 

evaluation of user experience in video games (Evaluating User Experience in 

Games: Concepts and Methods (Human-Computer Interaction Series), 2010), 

but they do not establish a desired experience as a starting point. While 

evaluating user experience is important, knowing the desired experience 

before evaluating it, may help prioritize relevant properties of the playability. 

This desired experience will provide a baseline against which to compare the 

results obtained when evaluating playability. This means not only knowing if 

the measured playability is positive or negative, but also providing a means of 

determining whether or not the desired playability satisfies the established 

objectives. 

4.3 Solution Description 

In a previous work, we proposed a GDD (Gonzalez et al., 2012) as a way of 

adding formality to game design. But also we identified the need for a 

methodology that can handle the UX through the whole game development 

process. Therefore, we have taken on the challenge to elaborate such 

methodology for managing, tracking and measuring the UX. The proposal 

uses the goals and concept of the game to characterize the desired 

experience and how it is carried out through the whole development process 

and its game elements. 

Figure 4-2 shows the flow and activities of the Game Experience 

Management (GEM) methodology. Our proposal is based on the Quality 

Attribute Workshop (QAW) proposal (Lattanze, Stafford, & Weinstock, 2003), 

it was adapted and extended to accommodate the video game context for 

managing, tracing and measuring the UX. QAW fulfills our requirements due 

to its early identification of architectural drivers using business/mission 

context, high-level functional requirements, constraints, and quality attribute 

requirements. All these properties may be mapped to the video game domain 

using game design drivers to guide game design as architectural drivers 

guide software architecture design. Next, we describe each of the activities 

within our GEM proposal. 



82 
 

 
Figure 4-2 GEM Activity Diagram 
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4.3.1 Identify Game Design Drivers 

The first activity is focused on finding out drivers that should guide the game 

design. The activity comprises the following steps:  

1) Take care of the GEM methodology presentation and introductions, 

where the motivation and methodology is explained 

2) An overview with wherein topics like game objectives, game concept, 

target audience, game features (number of players, genre, target 

platforms, game theme, among others), initial constraints or core 

gameplay are presented. The gathered information sets the baseline to 

create an initial list of possible game design drivers. Game design 

drivers are high-level properties that the game should have in order to 

generate the intended experience.  

3) Identify game design drivers, where the game design drivers’ list is 

consolidated by voting in favor of each one. Prioritization of the 

guidelines is accomplished by allocating to each stakeholder a number 

of votes. Voting is done in round-robin fashion, in two passes. By the 

end of the first pass all stakeholders will have placed half of his or her 

votes. For the second pass all stakeholder will distribute the rest of his 

or her votes. The votes are counted, and the guidelines are prioritized 

accordingly. The game design drivers in the final list can be related to 

a UX evaluation proposal for the sake of a better evaluation on further 

stages in game development. We used the proposal of González, 

Montero and Padilla (J. L. González et al., 2009) as the base UX 

evaluation proposal in our method, but other similar evaluation 

approaches may be used. 

4.3.2 Create Game Design Guidelines 

The second activity focuses on creating guidelines that can be related to 

specific game design elements. A game design guideline is a description of 

how game elements need to be created in order to achieve the intended 

experience established in the game design drivers. A guideline is similar to a 

heuristic, which is created to have a general application in a context; however 

the people involved specifically for the game to be developed create a 

guideline. The use of guidelines allows creativity and innovation; however the 

use of heuristics to guide the creation of game elements may limit both. We 

are convinced of the usefulness of heuristics, as a validation instrument on 

elements already created, but not guiding its development. A Game Design 

Document (GDD) is definitely required in this activity to relate its elements 
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with the guidelines (Gonzalez et al., 2012). The activity comprises the 

following steps:  

1) Use brainstorming to define guidelines, where an initial guideline list is 

created and there is at least one guideline for each game design 

driver.  

2) Consolidate guidelines, where similar guidelines could be merged and 

guidelines in conflict may be rewritten to avoid conflict.  

3) Prioritize guidelines, where a guideline voting mechanism is used to 

determine which guidelines have precedence.  

4) Identify relationships between guidelines and game elements, 

associating guidelines to game elements. 

 

4.3.3 Validate Game Design Guidelines 

This activity has only one step. Whenever a game element is finished, the 

validation step is executed in order to verify the fulfillment of the guidelines 

associated to such element. If a guideline is not followed, there should be a 

justification explaining the reason. If the justification is rejected or there is no 

justification, the element is not approved. Once all elements related to a 

guideline are approved, the guideline is considered valid. 

 

4.3.4 Generate Test Cases 

This activity will generate different sets of test cases. The activity comprises 

the following steps:  

1) Create test cases that are focused on evaluating the guidelines in 

terms of fulfillment of their goals. There should be at least one test 

case for each guideline. 

2) Create test cases that are focused on evaluating whether or not the 

properties of the game described in the game design drivers are 

achieved. There should be at least one test case for each game design 

driver. 

3) Create test cases that are focused on evaluating the overall UX 

generated by the game.  

It should be noted that these test cases are not devised to find game bugs. 

We are expanding the use of test cases to allow the set of entries be broad 

enough to include a questionnaire or part of it; biometrics and its relation to 

parts of the game; a video of facial expressions of the players as they play 



85 
 

and their interpretation; or metrics collected by the game while playing. If the 

game design drivers were related to a user experience evaluation proposal, 

the evaluation tool of the proposal may be used as a substitute or 

complement of the test cases proposed. 

4.3.5 Execute Test Cases 

This activity has only one step that consists of the execution of each test 

case. As we explained earlier, our methodology extends the use of test 

cases, which means that the execution and expected result of each test case 

may be very broad. The execution may be: applying questionnaires to a focus 

group that plays only some sections of the game; or having the game collect 

some metrics while testers play some parts of the game. The expected result 

may be: a specific output of a questionnaire, or a minimum number in a 

specific metric collected while the testers were playing a specific part of the 

game. This activity has no specific phase to be executed; it will depend on the 

test cases' specifications. The test cases can be executed in pre-production, 

production or post-production. 

4.3.6 Evaluation, Analysis and Feedback 

This activity consists in analyzing the test cases results for possible 

adjustments in the game. The activity has the following steps:  

1) Analyze if the guidelines have achieved their goals. 

2) Analyze if the game design drivers brought the intended properties 

(experience) to the game. 

3) Analyze the overall experience that the game brought to the player. 

4) If required, modify the game elements, guidelines, game design drivers 

or even change the goals. 

4.4 GEM and improved GDD 

In this section we describe the model of our proposed GEM and how it can 

interact with our iGDD. 

4.4.1 GEM Model 

GEM proposal has three main concepts: the game design driver, the game 

design guideline and the test cases. The game design drivers represent 

properties that the game should have to obtain the intended UX. The game 

design guideline is a guide that describes how to design specific game 

elements. The test cases are used to measure the level of satisfaction of the 

guideline, drivers and the overall experience that the game brings. Figure 4-4 

shows the GEM model that describes the relation between these main 
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concepts. The User Experience Evaluation Tool class refers to external 

evaluation tools that can be integrated with the test cases to evaluate UX.  

These evaluation tools can have broad kinds of metrics like the ones 

mentioned in Section 4.2.3. 

 

 

Figure 4-3 GEM Model 

4.4.2 GEM relation with iGDD 

The GEM proposal needs to be related to a GDD in order to be able to trace 

the elements that bring the experience to the player and to know if they are 

achieving their goals. Figure 4-4 shows the relation between the GEM and 

the iGDD. The game concept and the game goals (which are described in the 

Overview class in the iGDD) are used to establish the UX that the player 

should have with the game. This UX is described in high-level properties 

(Game Design Drivers class in the GEM) that the game should have. For 

each high level property, one or more guides on how to create specific game 

elements (Game Design Guideline class in the GEM) are created. These 

guidelines must be specific as to what game elements (Mechanics Game 

Elements, Game Modality Elements and Gameplay Interface classes on the 

iGDD) they affect. This allows tracing of the UX to each specific game 

element that is intended to produce it. To prove that the guidelines, the 

drivers and the UX are satisfying we create test cases (Test Case class in the 

GEM). These test cases can be related with different UX evaluating tool (User 

Experience Evaluation Tool class) for video games to facilitate the EX 

evaluation. The test cases have the same relation with the iGDD as the 
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guidelines, the main difference being that the guidelines dictate how the 

game elements should be created and the test cases evaluate if the 

guideline, driver and UX in general achieve its goals.   

 

Figure 4-4 GEM and iGDD Models Relation 

4.5 Example 

In this section we describe an example of our GEM to illustrate how the player 

experience can be created, traced and measured. We use a hypothetical 

example to describe the GEM main concepts. We cover some illustrative 

samples of each section and give our conclusions. 
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4.5.1 Example Game Design Drivers and Guidelines  

The game design drivers will guide the design to achieve the desired player 

experience. In this example we are creating a game where the premise of the 

game is to rescue your beloved pet from a circus that kidnapped it. To obtain 

the game design drivers for this game we need to review the overview of the 

game. We mainly focus on creating players' experiences that help us to 

achieve the game goals, but it is important to review other game 

characteristics, such as target platform, and player profile. The main goal of 

our game is "fun for children of ages between five and ten years old". Table 4-

1 shows the first driver derived from this goal. 

 
Table 4-1 Game Design Driver Table 

  
In Table 4-1 we can see that the first game design driver of the game is to be 

funny. This may not be a clear property, but the description that the driver 

should make the players laugh helps in understanding what the property is 

about. To give the game this property we will create specific guidelines 

associated to specific game elements that will bring the desired property. One 

sample guideline created to bring the first game design driver to the game is 

shown in Table 4-2. The guideline in Table 4-2 is one of many guidelines that 

can be created to give a game the property of a certain driver. 
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Table 4-2 Game Design Guideline 

 
 
In the example of Table 4-2 we can observe that the guideline describes how 

the associated game elements should be created, in order to help obtain the 

desired driver. In the description we see that all enemies in the game are 

related to this guideline and the details of the GDD relation is described in the 

"Game elements related" section, for this example the guideline is related to 

the mechanics and aesthetics (sound and visual) elements of the enemy 

category. To validate the guideline, all elements related should follow the 

guideline or should have an approved justification as to why the specific 

element does not follow the guideline. In Table 4-2 there is an example of a 

game element that does not follow the guideline. There is a justification on 

why the enemy "Grumpy" does not follow the guideline, the justification has 

been reviewed and approved, which means the guideline can be validated 

even when "Grumpy" does not follow the guideline. 

4.5.2 Example Test Cases Creations and Execution 

The test cases can be used to validate the player experience at different 

levels as mentioned previously. The test case can be associated to different 

evaluation tools, depending on each case. For this example we created a test 

case to evaluate the guideline that has been shown in the previous section. 

The test case is related to a part of a questionnaire, which will be used to 

evaluate different parts of the intended player experience. Table 4-3 the test 

case description. 
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Table 4-3 Test Case Description 

 

The test case in Table 4-3 shows how the test case is related the guideline 

01. It describes the preconditions needed so the test case can be executed, 

which in this case, aside from completing the enemies for the game, a focus 

group and certain sections of a questionnaire are needed. The steps 

description on the test cases shows how the test should be executed. For this 

case there were three questions asked for each enemy. Finally, the document 

indicates the expected result compared to the actual result. The test case 

results in a fail because not all enemies were ranked with an average over 

five. Since the test case failed, corrective actions on the evaluated item needs 

to be taken.  
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4.5.3 Example Evaluation, Analysis and Feedback 

The test case example in the previews section fail, which means that we need 

to do an analysis on why the test failed. The test case register the reasons of 

why the children give a grade below five, so we review the reasons for 

grading "Hyperactive" enemy low in the three questions asked. We find out 

that the children thinks that the enemy is scary, because it has big red eyes, 

and he is shaking all the time, also the screams of the enemy sound like if he 

was crazy. Once the reasons for the test case fail have been studied, we can 

take actions to correct the game, it can be replacing the enemy with other 

less scary, or modify the enemy with animation and sounds less scary.  

4.5.4 Example Conclusion 

We cover a partial example of how the GEM can help to guide the game 

design to achieve the desired experience. We analyze a hypothetical case, 

where humor was one game design driver. We create a game design 

guideline to help to achieve humor in the game. We test how well this 

guideline accomplishes its objective, and work out how corrective actions can 

be taken when the objective is not met. This example uses a questionnaire 

applied to a focus group as the main evaluation tool, but this is just one of 

many other tools that can be applied. Other useful evaluation tools can be 

used in game data (e.g. number of fails per challenge) or the use of facial 

expression recognition software to track the players’ emotions. 

4.6 Discussion 

Our proposal offers management, measurement and tracking of player's 

experience. A game development team that wants to put special emphasis on 

the UX may find our proposal useful. Our proposal may be used in a 

feedback-loop manner, first using it on an initial prototype and then using the 

evaluation analysis and feedback information to modify the game elements, 

guidelines, game design drivers or goals and so on. Our proposal may help 

to: align goals with UX, by taking the goals into account while defining the 

intended UX; trackback UX to game elements, by relating the guidelines to 

the game elements in a GDD; evaluate the UX, by using test cases which 

may be complemented with a UX evaluation methodology. We identified 

some shortcomings while creating our methodology: a) Keeping up to date 

relations may be a time consuming and difficult task, b) Elaboration of 

documentation may be overwhelming on agile development groups. We 

believe that a software tool supporting our methodology can help to overcome 

these limitations. 
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4.7 Summary 

We analyzed the UX and its relevance in the video game context, as well as 

the concepts and areas with which it is related. We have presented a 

methodology for managing the playability from early stages of game 

development, in response to the need of playability contemplation throughout 

the development process. Finally, we presented the benefits, deficiencies and 

opportunity areas for our proposal. As future work, we will develop a software 

tool that helps to mitigate the mentioned inadequacies, integrate our 

methodology with agile methodologies such as Scrum (current trend used to 

create video games) and validate the methodology with a case study. 
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CHAPTER 5  
PROPOSAL INTEGRATION WITH GAME 
DEVELOPMENT MODELS 
 

5.1 Current Game Development Models 

In section 2.4 we described game development models; we analyzed different 

approaches to game development and established two main categories in 

game development methodologies: the first is the traditional model, and the 

other the agile development model. 

5.1.1 Traditional Models 

Traditional models have well defined activities and roles with regard to create 

software. An adequate documentation and faithful following of the process is 

a key in the success of these methodologies. They require a significant effort 

to implement, but once the model is adopted, it offers the benefit of a better 

understanding of the project and the team. These models are better suited to 

projects where the uncertainty and changes are low. 

Some advantages of traditional models are: 

 Easy to understand. 

 The software product is well documented. 

 The more stable the project is easier to estimate and predict. 

 Different indicators can be tracked to improve project and team areas. 

Some drawbacks of traditional models are: 

 New requirements greatly impact the project. 

 Requirements and design errors detected in late stages can be hard 

and costly to fix. 

 The flexibility to make changes in the project is limited even in 

incremental models. 

 Communication between client and development team is not constant 

and may lead to misunderstandings. 

In game development, traditional models are presently used. The waterfall 

model falls short for use in game development because of its lack of flexibility. 

But incremental models like the spiral model are better suited for creating 

video games because they allow for adjustments to the project in each cycle. 
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5.1.2 Agile Development Models  

Agile development models are iterative models that focus on flexibility and 

give customer prioritized based software on each delivery. They are easy to 

adopt and instead of needing an exhaustive requirements elicitation and 

documentation, they work closely with the client and receive constant 

feedback. These models are better suited to situations where uncertainty and 

changes are high. 

Some advantages of agile models are: 

 Changes on the project are welcome and are easier to introduce than 

in traditional models. 

 Focus on delivering business value to the customer. 

 Frequent feedback from the costumer keeps the project aligned with 

expectations.   

 Communication is direct and continuous 

Some drawbacks of agile models are: 

 Projects are hard to predict and estimate. 

 Emerging requirements may make the project longer than expected. 

 Difficult to negotiate contracts with the customer due the uncertainty of 

time and cost. 

 When new personnel are integrated in the middle of a project, it is hard 

for them to catch up because of the lack of documentation. 

Agile models have growth potential in game development companies. Since 

mobile and social media triggers the growth of indie game companies, the 

agile models are present in these companies (as seen on section 2.4). The 

flexibility of agile models is a good option for emerging companies that have a 

high degree of uncertainty on each project. 

5.1.3 Game Development Methodologies Tendency 

Traditional or agile models can do game development; they can even be 

combined in big projects by doing pre-production with an agile model and 

production and post-production with a traditional one. Which model is better 

for game development? It depends on each specific project. The sizes of the 

project, the expertise of the team, the technology to be used, are some 

criteria that can help to decide which model to use. Table 5.1 shows a 

comparison of different aspects of traditional and agile models. 
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Table 5-1 Traditional vs. Agile Development (Stoica, Mircea, & Ghilic-Micu, 2013) 

 

As we can see in Table 5.1, traditional models are better for big and stable 

projects and agile models are better for small and medium projects with some 

uncertainty.  

Among the agile models, Scrum framework is one of the most used and 

adapted for game development. Section 5.2 will explain Scrum in more detail, 

why it is popular for game development, and how it is being adapted. 

5.2 SCRUM for Game Development 

5.2.1 Scrum Description 

Scrum alliance® define Scrum as "a simple yet incredibly powerful set of 

principles and practices that help teams deliver products in short cycles, 
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enabling fast feedback, continual improvement, and rapid adaptation to 

change."(“Scrum Alliance,” 2014). In Figure 5.1 shows the basic process 

behind the Scrum framework. 

 
Figure 5-1 Scrum Framework (“Scrum Alliance,” 2014) 

The product backlog represents the features the product is required to have. 

This list is prioritized and tends to evolve as the project advances. 

The sprint planning is a meeting where the top features from the product 

backlog are considered for implementation. These features are planned and 

estimated, and represented in the sprint backlog. 

The sprint backlog represents the items to be completed on a sprint, and is 

the artifact that results from the sprint planning meeting. 

A sprint is a Scrum iteration where the items in a sprint backlog are 

completed. Each item has to be integrated and tested. A sprint can take from 

2 to 4 weeks. Every day there is a daily Scrum meeting to assess progress 

and adjust if necessary. The result of a sprint is a potentially shippable 

product, which means that the features selected from the product backlog are 

functional and ready to deliver. At the end of each sprint there is a sprint end 

meeting where the product is reviewed and a review of the teamwork is 

conducted to improve in the next sprint. 

Once a sprint ends, there is a new cycle where the team selects new features 

from the product backlog, plans how to implement the features and conducts 

a new sprint to do it. 
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5.2.2 Integration of Scrum with Game Development 

Scrum is one of the most adopted widely used agile frameworks for game 

development (Kasurinen et al., 2013; Keith, 2010). This is because it has a 

clear framework that can be adapted or combined with other agile or non-

agile practices.  

There are some reports on how to adopt Scrum framework to do game 

development (Godoy & Barbosa, 2010; Keith, 2010). Keith offers a detailed 

work on the adaption of Scrum to game development. The flexibility and fast 

feedback that Scrum brings helps to clarify the uncertainty that many game 

projects have.  

One important aspect to point out is that scrum helps to find the fun first in 

games. Finding the fun is the leading directive in pre-production, and in scrum 

we can prioritize the product backlog to find the fun in the first cycles. The 

game idea may change with each iteration, and at the end, the game may be 

different from the concept that we began with. This is fine as long as we 

achieve the goals even if these goals change. Figure 5.2 helps to illustrate 

this point by comparing a traditional game development model with an agile 

one. 

 

Figure 5-2 Traditional vs. Agile Models Goals Comparison (Keith, 2010) 

There are some challenges when adapting Scrum to game development. The 

multidisciplinary nature of game development is one of them. Scrum has only 

three roles, but in game development there are many specialized people like 

programmers, artists or designers. To integrate these specialized roles 

among the role of team members it is important to understand how team 

members will communicate. Another challenge is how to integrate the game 

design with Scrum, how much game design should be done prior to the 

creation of the product backlog, how much should be created in sprints? This 

is important since the product backlog is based on features that the game 
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has, but there can be no features if there is no initial game design that 

indicates these features. Another challenge is how the Scrum framework may 

be adapted to incorporate the unique aspects of game development. Figure 

5.3 shows the adapted agile flow that Keith does for game development. We 

can see that the flow is a lot of similarity with the Scrum framework, which 

means the Scrum framework can be adapted in a similar way for game 

development. 

 

Figure 5-3 Agile Game Development Flow (Keith, 2010) 

Is important to clarify that Scrum is not a silver bullet (Keith, 2010) and that 

game projects may fail when using scrum for many reasons. Some reasons 

are beyond the scope of Scrum, but some others are related to a bad 

adoption or miss conception of the Scrum concepts. Finding a way to adopt 

and understand the Scrum concepts for game development is a challenge by 

itself. 

5.3 Patterns Use in Scrum: Software Development Project 
Pattern (SDPP) 

In this section we discuss patterns use in software engineering and how 

patterns can be used to help to integrate our proposal with agile 

development. 
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5.3.1 Patterns in Software Engineering 

We discussed patterns in Section 2.4.3 and described the main classifications 

of patterns, which are: improvement patterns, collaboration patterns and 

process patterns. Process patterns are especially useful to integrate the 

improved Game Design Document (iGDD) and Game Experience 

Management (GEM) with agile development. A process pattern can provide 

the framework to merge these methodologies and tools and integrated with 

an agile development model to execute game development projects project.  

We need to integrate in one process pattern the framework of Scrum with the 

iGDD and the GEM. Therefore there is a need for a process pattern flexible 

enough to allow this integration of a development model with the iGGD 

concept and the GEM methodology. 

5.3.2 Software Development Project Pattern (sdPP) 

The software development project pattern (sdPP) framework (Martín et al., 

2012) uses a data model to describe both the problem and the solution to the 

problem. Figure 5-4 shows the sdPP model, which is composed of objects 

described by textual information, information based on experience and 

information based on activities and products. As we can see, the problem is 

described by information based on experience and the solution adds the "to-

do" based on the experience in order to implement a better solution. This 

information based on experience enriches the context and best practices of 

application if the adopted solution is by the pattern. The flexibility of the sdPP 

makes them an appropriate framework for using agile development models 

(like Scrum) to create an instance of the sdPP. The sdPP for agile 

development has been proven with positive results as described by Martín et 

al. "the validation of the sdPP framework indicate that their effective use 

contributes to the improvement of the results in the quality of the products 

developed during a software project, the predictability of the effort estimations 

to develop a project and the provision of a useful way to identify and adapt 

the most recommended practices for a specific type of a software project" 

(Martín et al., 2012). 
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Figure 5-4 sdPP Model (Martín et al., 2012) 

  

 

 

5.4 SDPP for Video Games 

In this section we discuss about the use of sdPP with Scrum and how to 
integrate the iGDD and GEM to the sdPP with Scrum. 

5.4.1 sdPP with Scrum 

There is an instance of sdPP working with Scrum, which can be found in 1. 

This instance describes the Scrum practices in the sdPP objects. Figure 5-5 

shows how the workflow objects of the sdPP with the Scrum instance looks 

like. We can see a clearly sequence of activities and the products related to 

each activity. The flexibility of the sdPP allows the use of this abstraction of 

Scrum framework to incorporate in this instance the concepts of the iGDD 

                                                      
1  http://www.diego-martin.info/index.php/mi-research/sdpp-project/sdpp-
examples/36-scrum-sdpp 
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and the products and activities of GEM methodology. The resulting instance 

of the sdPP is described on Section 5.4.2. 

 

Figure 5-5 sdPP Scrum Instance Productflow 
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5.4.2 sdPP with Scrum integrating iGDD and GEM for Game 
Development 

The sdPP with Scrum instance is used as a base to create our own instance 

of Scrum for video games. Each sdPP object was analyzed and adapted to 

the specific particularities of game development, and as a result we create an 

instance of the sdPP with Scrum for video games specially tailored to be used 

with the iGDD and GEM. 

On the problem side of sdPP Table 5-2 show the objects and the description 

of each one, for the created instance: 

Table 5-2 Objects Definition Problem Side 

 

 

On the solution side of sdPP Table 5-3 show the objects and the description 

of each one, for the created instance: 
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Table 5-3 Object Definition Solution Side 

 

The productflow of the sdPP instance described in this section can be used to 

identify the main differences between the base Scrum instance and the 

proposed instance to use the iGDD and GEM. Figure 5-6 makes a clear 

distinction by using green background on activities added and yellow on 

activities modified to support game development. On the product side each 

product shows to which solution it belongs. 
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Figure 5-6 sdPP Video Games Productflow 
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5.5 Game Experience Driven Agile Development 
(GamExDAD) 

In this section the GamExDAD is described as the integrations of the iGDD, 

GEM and Scrum in an sdPP instance to develop video games. We do a high 

level description of the activities and the interaction with the different products 

in the GamExDAD. Then, the GamExDAD model is described showing the 

detailed relations among concepts in the integrated models. 

5.5.1 A walkthrough GamExDAD 

To explain the general flow and interaction of the GamExDAD, the 

productflow diagram shown in Figure 5-6 will be used for a high level 

explanation of each activity. 

Initiate project: a game development project may have different sources: an 

original idea for a game, an opportunity found in a specific market, or a 

company that wants to announce its new product or service. Once a game 

idea from some source initiates a game development project, the first activity 

is about assigning resources in order for a person or a team to transform a 

game idea into a game concept.   

Create overview: a person or a team uses the overview (iGDD) to describe 

the concept of the game. They describe the game in a brief abstract, identify 

the main objectives of the game, the genre of the game, ask questions as to 

why the game is worth doing, define which type of players would like to play 

the game, and what will be the main activities that the player will be doing 

while playing the game. Once this information is known the team will use it to 

establish the game design drivers (GEM), which are high level properties that 

the game will have in order to generate the desired experience in the player.  

Each driver should be linked the main game objective that is helping to 

achieve. 

High level game design: once the game design drivers are defined, the 

team will continue using the overview(iGDD) to define some main features of 

the game: the game modalities (single player, multiplayer, online, arcade 

mode, history mode, among others), the platform or platforms on which the 

game is intended to run, the game theme (medieval, futuristic, western, 

among others), the game story and an initial scope of the levels, size and 

time that the game may require. Once the overview is finished and the team 

has a better understanding of what the game will be, for each game design 

driver the team will define one or more game design guidelines (GEM): these 

guidelines provide information on how to create specific game elements (all 
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enemies, music in levels, personality of some non-player character). The 

guidelines will provide information as to which game elements or game 

elements category from the mechanics, dynamics and aesthetics (iGDD) they 

should be related in order to establish the relation when these elements or 

elements category are created.   

High-level design architecture: once the game concept, the game design 

driver and guidelines have been established, the technical setting on which 

the game will be created will be established. The standards, conventions, 

technology, resources and architecture is not an explicit Scrum product, but is 

implied that a self-organized team will arrange these technical settings so the 

software part of the game can be created. These technical settings are 

reviewed to determinate any technical constraint (iGDD) that the game may 

have (e.g. the game will be in 2 dimensions given the capabilities of the game 

engine chosen). The game overview is reviewed also to find any business 

constraint (iGDD) that the game may have (e.g. the game needs to conform 

to the Entertainment Software Rating Board category E for everyone). Among 

the constraints any necessary assumption is defined (e.g. to implement an 

online mode in a game we establish the following assumption "the quality of 

the connection will be stable").   

Product backlog: this activity defines the requirements of the game in the 

product backlog (Scrum). These requirements are represented by product 

backlog items, which are prioritized and have to be small enough to be 

completed by a team in one sprint. The product backlog item can be 

functional or non-functional. An example of a product backlog item may be 

the development of one level of the game or the animation, sound effects and 

codification of all the main character actions. 

Sprint planning meeting: this activity defines the task to be done in one 

sprint. The team takes the top priority product backlog item and breaks it in to 

small tasks, assigns an expected effort and places it on the sprint backlog 

(Scrum). The team keeps assigning tasks to the sprint backlog until the time 

available for the sprint is full. 

Design: all tasks related to game elements will be required to do an initial 

design so the artist and programmers can use this design as reference to 

create the assets and code of the elements. The game design will be related 

mainly to the mechanics, dynamics and aesthetics (iGDD) of the game. The 

design of a level of the game will involve all three categories, while the design 

of the main character and all his action will involve only mechanics and 

aesthetics. Each game element to be designed has to be checked for relation 
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with the guidelines and how it affects the element creation. Once all the game 

elements that belong to a guideline have been created and validated, the 

team will create a test case (GEM) to measure how well the guideline 

achieves its objectives. Each test case will specify when it should be 

executed. 

Code and asset: this activity refers to the creation of the game elements and 

all the code and assets (such as music or animations) that belong to the 

elements. All the technical tasks needed in order to create the game 

elements are done in this activity as well.   

Commit and integrate: this activity integrates the game elements so the 

product resulting from the sprint can be tested. 

Test and tune: the resulting product of the sprint is tested, small adjustments 

can be made in order to polish the game, but radical changes should be 

places in the product backlog in order to include them in the next sprint. The 

result from this activity will be a potentially shippable product (Scrum). 

Sprint retrospective: in this activity the game is shown to the product owner, 

he or she gives feedback, and any change derived from this feedback should 

be represented in the product backlog. 

Alpha test: the game have all the features ready and no more features will be 

added, the objective of this activity is to play the game and find and remove 

bugs. This activity requires exhaustively testing the game, trying to cover as 

many actions as possible in the game. 

Beta test: the game has no known bugs; therefore the objective of this 

activity is to test the experiences of the possible market that will play the 

game. This activity can be close, which means that only personal of the 

company or an outsource company will do the test, or it can be open which 

means the teams grants access to the game to potentially players that will 

give feedback. The result from this activity is the full game ready to be 

released. 

It is important to note that these are high-level descriptions of the activities 

and their relations with the products. The details will depend on the team 

since Scrum is based on self-organized teams, which mean each team can 

follow these activities in its own way.  
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5.5.2 GamExDAD Model 

The GamExDAD method merges the iGDD and GEM with Scrum framework 

using the sdPP. Figure 5-7 shows the model, which represents the concepts 

of the GamExDAD and how they are related. The relations to point out in this 

model are the ones that connect the sdPP with the iGDD and the GEM. As 

we can see the sdPP is composed of a version of the iGDD and the GEM. 

The GEM generates activities to be introduced in the sdPP, which merges 

with the activities that the scrum instance of the sdPP have. Both the iGDD 

and the GEM generate products to be introduced in the sdPP instance.  

 

Figure 5-7 GamExDAD model 
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5.6 Discussion 

GamExDAD integrates the iGDD and the GEM into Scrum framework. This 

integration can facilitate the use and adoption of both iGDD and GEM with a 

proved agile framework in game development. 

GamExDAD is aimed for small emerging companies that have trouble finding 

the right tools and methods to design and develop a game that can bring the 

desired experience to the player. 

A software tool can help to overcome some challenges in the use of the 

GamExDAD, by establishing the GamExDAD rules of use, and constantly 

checking for conformance with these rules.  

5.7 Summary 

In this chapter we presented the ExGameDAD as a solution to the rework and 

undesired user experience in game development, which can lead, to waste of 

resources, games that do not meet the desired Ux, cancelled project or even 

the bankruptcy of a company. Our work is aimed to be used by emerging and 

small game development companies that have problems finding tools and 

methods to overcome these problems.   
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CHAPTER 6  
EVALUATION AND VALIDATION 
This chapter evaluates the Game Experience Driven Agile Development 

(GamExDAD) to find out if the player experience generated by the game can 

be improved by establishing the desired experience at the beginning of the 

project and tracing it to the game elements and reducing the rework while 

developing the game by creating a Game Design Document (GDD) that can 

clearly communicate the game requirements to be implemented. First, the 

approach to validating the GamExDAD is described. Second, the case study 

to be used in the validation is detailed. Third, the execution of the case study 

is described. Fourth, the results obtained from the validation are presented. 

Fifth, the results are interpreted and analyzed. Finally, a small summary of the 

chapter is given. 

6.1 Validation Approach 

The strategy proposed to validate the research questions stated in Section 

1.2.3, is based on the execution of a case study that provides experimental 

evidence that GamExDAD reduces rework and shows promising results on 

improving player experience in game development.  

The arguments supporting the claims come from a case study that compares 

the GamExDAD to the currently used and proposed equivalent. Quantitative 

and qualitative information resulting from the case study is used as 

supporting evidence for the claims made in this chapter. In Section 6.2 the 

case study is described in detail.  

6.2 Case of Study 

In this section the case study used to validate the research questions 

mentioned in Section 1.2.3 is described.   

The case study has the following goals:  

 Measure whether or not our proposal will decrease rework while 

developing the game. 

 Measure whether or not our proposal is capable of improving the 

player experience that the game generates. 

The first research question is:  

Is it possible to decrease rework while developing a game, by formalizing the 

design with a GDD that has a clearly defined structure, relations and details, 
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and incorporates the Software Requirement Specification (SRS) best 

practices? 

The second research question is: 

Is it possible to improve the player experience that the game brings by 

managing, handling and tracking the desired player experiences in early 

stages of game development?   

A third question is added to track how the productivity is affected by using the 

GamExDAD: 

How much productivity is affected by incorporating our GamExDAD in the 

game development process?  

The variables used in the case are defined as follow: 

 Rework is defined as the time invested in an artifact after the first test 

is done on it. To measure the rework in the case study, any artifact put 

to test for the first time will start to register rework time after the test is 

done. 

 Player experience is defined as the way a person feels from the 

interaction of playing a video game.  The player experience is a 

complex variable, whose definition is not yet standardized. However as 

discussed in the related work section, there are several studies that 

attempt to define and detail the player experience. For this case the 

model Core Elements of Gaming Experience (CEGE) proposed by 

Calvillo et al. (Calvillo-Gámez et al., 2010) was used because at the 

moment it  was the best model according to our criteria: it can be 

applied in the early stages, it has a clear set of variables and provides 

an evaluation tool. The model is divided into latent variables, and is 

further divided into observable variables. The latent-observable 

variables used in the model are the following: 

o Puppetry-Control: Control is formed by the actions and events 

that the game has available to the player. 

o Puppetry-Facilitators: The facilitators are the amount of time that 

the player is willing to play, the previous experiences with 

similar games or other games, and the aesthetic values of the 

game. 

o Puppetry-Ownership: Ownership is when the player takes 

responsibility for the actions of the game, he or she feels them 

as his or hers because they are the result of conscious actions 

and the game has acknowledged this by rewarding him or her. 
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o Video game-Environment: Environment is the way the game is 

presented to the player, the physical implementation into 

graphics and sounds. 

o Video game-Gameplay: Game-play defines what the game is 

about, its rules and scenario. 

 Enjoyment and frustration are variables added as a reference to 

measure the overall enjoyment and frustration of the player and are 

defined as follows: 

o Enjoyment: Enjoyment is a positive experience for the player as 

result of playing the game. 

o Frustration: Frustration is a negative experience for the player 

as result of failing to overcome challenges in the game. 

All the variables (latent and observable) are related to the CEGE-

Questionnaire, a tool that can be given to the players after they play the 

game. Table 6-1 shows the variables information. CEGE-Questionnaire used 

in the case of study can be found in Appendix D. 

Table 6-1 CEGE Variables and Items 

 

The applied surveys were processed as follows. Each item of the CEGEQ is 

represented as an ordinal value v ϵ [0,6] where zero is the absence of the 

factor and six is the maximum value. Let C={C_1(Enjoyment), 

C_2(Frustration), C_3(Puppetry), C_4(Video game)} be the categories of the 

CEGEQ. The evaluation c  _i for the category C_i ϵC in each survey instance 

is calculated as 

     
        

    
, 

 
where t ϵ {+1,-1}, is assigned based on the type of category (+1 for positive 

categories and -1 for frustration); and n_i, is the number of items of the 

category C i as described in table II. In this way, each survey is represented 

by four normalized values; i.e., c   1,c   3,c  _4 ϵ  0,1  and c  _2  ϵ [-1,0] 

because frustration is a negative category. 

Productivity is defined as the amount of requirements that a team can 

complete in an hour. A requirement is the description of base functionality 

that the game must have. A requirement may be broken down into user 
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histories. The base requirements were the same for all the teams, but all the 

teams have the liberty to break down the requirements in their own way. 

6.2.1 Case Study Design 

The case study was created with a strategy of empirical research comparing 

two methods based on the work defined by Wohlin (Wohlin et al., 2012). To 

structure our experiment we used the suggestions offered by Kitchenham 

(Kitchenham et al., 2007). 

6.2.2 Case Study Subjects 

For the case study, two groups were created. The first is the video game 

developers: formed by students in a software engineering master degree 

program. Testers consisting of children that are learning multiplication form 

the second group. The main function of the first group is to create the game. 

The main function of the second group is to test the game. 

6.2.3 Case Study Objects 

There are three experimental objects to analyze in two groups. These three 

key experimental objects are shown in Table 6-2. The first category is 

documentation of the game design in the GDD, the second is about models 

for improving the player experience, and the latter is about methodologies for 

game development. We divide the objects in two groups as follow:  

Group A contains our proposal, which we will be using to meet the goal of this 

case, which is to significantly improve the player experience. The objects in 

this group are: the GDD proposed in (Gonzalez et al., 2012); the software 

design Project Pattern (sdPP) (García Guzmán, Martín, Urbano, & Amescua, 

2012) adapted for video games with Scrum; and the Game Experience 

Proposal presented in this thesis.  

Group B contains the counterproposal with which we contrast our proposal to 

see if we meet the goal. The objects in this group are: the GDD from Taylors 

(Taylor, 1999); Agile Game Development with Scrum from Keith (Keith, 

2010); and the CEGE´s from Calvillo (Calvillo-Gámez et al., 2010). 

 

Table 6-2 Objects Distribution 
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The case study activities and duration is shown in Table 6-3 and the dataflow 

of objects and subjects is shown in Figure 6-1. 

 
Table 6-3 Activity Planning 

 
 
The activities were planned as follows: 

Team Creation: The professor creates teams from the master’s program 

students and divides them into two groups, group A and group B. The time 

planned for this activity was one hour. The professor conducts an interview 

with the students about their experience in similar projects and creates the 

two groups to be as homogeneous as possible based on the information 

obtained from this interview. 

Team Training: The researcher trains the teams of both groups A and B. 

Each group was trained in different game design documents, game 

experience models and game development methods as shown in Table 6-1. 

The students receive the training and prepare the game development settings 

for the case. The time planned for this activity is three weeks to train groups A 

and B. 

Conduct Experiment and Data Collection: The researcher conducts a sprint-

planning meeting with each team. In this meeting the base requirements and 

its priorities are presented, the team divides the base requirements into user 

stories to plan the sprint. Then, teams work on the user stories of the sprint 

for two weeks recording the time spent on each user story. Then, the 

researcher conducts a sprint end meeting where the user stories are 

classified as completed, unfinished or rejected, and the review of the correct 

use of objects (GDD, player experience method and game development 

model) used by teams during the sprint. Finally, the team and researcher plan 

the date for the next sprint-planning meeting, ensuring that the time difference 

between sprint end and sprint planning is less than five days. This process 

continues until the base requirements are finished or the time available ends. 

The time for these steps is three months, where the teams should have from 

four to five sprints and finish from ten to fifteen base requirements. 

Data Collection and Analysis: The teams test their learning multiplication 

game with children. Afterward, they give the participants the CEGE-
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Questionnaire and ask for the best and worst features of the game. Then, 

teams deliver the data (times and User Stories associated with base 

requirements) obtained from the sprints and their opinion of the objects used 

during the game development. Finally, the researchers gather the data. 

Figure 6-1 shows the activities and main roles associated in the data 

collection process. 

To validate the case, we use the Wilcoxon test (Sawilowsky, 2007) in order to 

find a statistically significant improvement in the player experience and a non-

relevant diminishment of productivity. Linear regression analysis was also 

performed to find correlations between the variables of productivity and 

experience.  

The data of times and User Stories associated with base requirements 

collected during the case study were recorded in the log of Kanban web. 

These data were validated for each sprint planning and end. Using the 

CEGE-Questionnaire, it is possible to identify specific elements that produce 

the difference in both experiences. 
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Figure 6-1 Data Collection 

 

6.3 Evaluating the Proposal 

This section explains how the case study plan was implemented. First we 

describe the sample, second we describe how the groups for the case were 

created and trained, and finally we present the data collection process 

followed. 
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6.3.1 Sample Description 

For the development of the case, teams of students from the master degree 

in software engineering program were created. These teams were divided 

into two groups. Group A:  teams create the game with our proposed Game 

Design Document (GDD), Game Experience Proposal (GEP) and the 

adaptation of the SDPP for video games. Group B: teams create the game 

with a Taylor's GDD (Taylor, 1999), a model for the evaluation and 

management of the player experience called Core Elements of Gaming 

experience (Calvillo-Gámez et al., 2010) and suggestions from the book 

"Agile Game Development with Scrum"(Keith, 2010). The last group is 

composed of children from ages 7 to 11 who are learning multiplications. 

An interview with the master degree in software engineering students was 

conducted to learn their experience in software development and agile 

methodologies. Based on this information, the teams were formed and 

homogeneously distributed between the teams in group A and B. The first 

three weeks of the case study, each team received training on the tools and 

methodologies used in both Groups A and B. Our assumption for the children 

is that they were receiving the same teaching techniques to learn 

multiplication. 

6.3.2 Groups Preparation 

Team creation and team training were conducted as planned and there was 

no deviation from the plan. On the conduct experiment and data collection 

activity there were some deviations from the plan because most teams had 

problems scheduling meetings, therefore, on several occasions the time 

difference between sprint end and sprint planning was more than five days. 

On the other hand, none of the teams was able to finish the fifteen base 

requirements, but all teams achieved the minimum of ten base requirements. 

The data collection and analysis was conducted as planned and there was no 

deviation from the plan. 

6.3.3 Data Collection 

The data to measure productivity and rework resulting from the game 

development were collected as follows: At the beginning of each sprint, 

requirements were divided up on user stories for each team criteria, and 

these stories were estimated in hours. During each sprint the team members 

were recording the time spent for each story on a web based Kanban. At 

each sprint end, every story was reviewed to add any of these statements to 

the story: "completed", "unfinished" or "rejected". The unfinished and rejected 

stories were retaken at the next sprint start. After the last sprint, the team 
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members were asked their opinion as to the best and worst of the objects 

used in the game development. Finally, data from each of the sprints was 

integrated into spreadsheets for analysis.  

Data to measure player experience were collected as follows: Each team 

tested the game with children from 7 to 11 years of age. Children played the 

game for 30 minutes and at the end they were given the CEGE-

Questionnaire. The results of the questionnaire were integrated into 

spreadsheets. Finally, the children were asked their opinion about the best 

and worst of the game.  

To validate the correct use of objects in groups A and B, the researchers 

reviewed the artifacts and guides of the objects at each sprint end meeting. 

The researchers guided each team in the correct use of each object in order 

to improve in the use of the objects in each sprint. The researchers took 

qualitative notes on the use of objects of each team each sprint. 

6.4 Results 

This section presents the data and results obtained. The first subsection 

describes data related to the rework evaluation on Groups A and B. The 

second subsection describes data related to how the productivity is affected 

by the methods used in Group A and Group B. The third subsection presents 

data on player experience and the attributes that conform to it in group A and 

Group B. The last subsection evaluates the data to validate the hypothesis. 

6.4.1 Rework results 

Rework is defined as the time invested in an artifact after the first test is done 

on it, as mentioned in Section 6.2. To obtain the rework on each project, we 

add the rework time reported on each sprint, which gives us the rework time 

of each project in Groups A and B. The following information concerning 

rework is presented: the mean of rework in group A was 1.3883, and the 

mean in Group B was 4.63; the mean of the total time invested in the project 

in Group A was 50.8811, and the mean in Group B was 40.2686; this gives a 

mean on percentage of rework in Group A of 2.73%, and in Group B of 

11.50%. Figure 6-2 shows the boxplot data related to the rework in group A 

and B. 
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Figure 6-2 Rework time 

The data shows a clear difference between rework in Groups A and B, Group 

B being the one with the most rework.  

To test the difference between the rework presented in both groups, a 

Wilcoxon test was conducted. The results show a statistical improvement in 

reducing rework in Group A as compared with Group B. The results give a P-

value of 0.008497, which is less than 0.05 needed to establish a significant 

improvement. This proves that GamExDAD generates less rework than 

the counter proposal under the case study context; these results were 

published in the 4th International Conference on Software Process (Mitre-

Hernández et al., 2015). 

6.4.2 Productivity Results 

To observe how much the productivity is affected by using GamExDAD 

against the counterproposal, we kept track of the requirements and the time it 

took to finish each of them. All teams in Groups A and B finish the minimum 

of ten requirements but none of them finish the maximum of fifteen. 

Concerning productivity, the following information is presented: the mean of 

requirements finished in Group A was 11, the mean in Group B was 11.6666; 

the productivity mean in Group A was 0.21657 requirements/hour and in 

Group B was 0.28886, which means that productivity was better in Group B. 

Figure 6-3 shows a boxplot of productivity distribution in both groups. In 

Figure 6-3 we can clearly observe better values in Group B than in Group A.  
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Figure 6-3 Productivity Boxplot Distribution 

We applied the Wilcoxon test to see if the productivity was affected by using 

our proposal comparing it with the counterproposal. The results of the test (as 

previous data were showing) are that productivity in Group A is statically 

worse than that of Group B with a p-value of 0.001511. This means that 

GamExDAD has an impact on productivity when comparing it with the 

counterproposal under the case study context. 

6.4.3 Player Experience Results 

As stated earlier, a player's experience is defined as the way a person feels 

from the interaction of playing a video game. In this case we obtained the 

player experience by adding several variables that the player experiences 

while playing the game. A statistical analysis was performed where several 

Wilcoxon tests were used in order to compare the UX between the games 

developed by groups A and B. A p-value is considered significant when it is 

less than 0.05.  

To measure the variables, we use the CEGE-Questionnaire which when 

given to a player produces a numeric value for each variable. We gave the 

questionnaire to the testers in Groups A and B, and after normalizing the data 

we obtained the results shown in Table 6-4. 

Comparison between groups is shown in Table 6-4 and Figure 6-4; the 

Wilcoxon signed-rank test shows that the enjoyment (W=81, p = 0:29) and 

video game (W=73.5, p=0.48) variables did not elicit a statistically significant 

change between games developed by groups A and B. But the frustration in 

players is reduced significantly (W=104.5, p=0.030), and the puppetry is also 
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increased significantly (W=101, p= 0.049) in those games developed with 

GEM. 

Table 6-4 Player Experience Observable Variables Values 

 
 
The distribution of the player experience and its variables is shown on Figure 

6-4. Each boxplot shows the results of Group A and Group B, which results 

are based on the data collected from the CEGE-Questionnaire given to the 

children.  The distribution shows a higher value in Group A than in Group B. 

 
Figure 6-4 Player Experience Boxplot 
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As shown in Table 6-4 the mean value of enjoyment and game-play 
categories were slightly better for group A than for group B; however, they did 
not show a significantly difference between games developed by group A and 
B. We consider that this was mainly driven by two factors: a) the game genre, 
the topic, and the general rules were previously defined, and b) the 
participants were not specialized in improving the game scenario. The 
puppetry variable, on the other hand, was significantly better for games 
developed by teams that use our proposal (group A). It impacts directly in 
reducing the frustration in players. The CEGEQ includes reference variables 
to see relationships between CEGE and Enjoyment and Frustration. If the 
CEGE are present, then frustration should be low. We have seen that 
puppetry could be improved in games developed by teams of group B; as 
expected by the theory the experience was slightly negative; i.e. the players 
were more frustrated. It means that CEGE diminished for games developed 
by group B. 

6.5 Interpretation/Discussion 

In this section we discuss the results presented in the previous section. First, 

an evaluation of the results and inferences are made. Second, the case study 

limitations are explained. Finally, the lessons learned from this case are 

delineated. 

6.5.1 Evaluation and Inferences  

The quantitative data shows that GamExDAD reduces rework when 

compared with the counterproposal, this in response to the first research 

question established in this dissertation. In addition the qualitative data 

collected from the developers with statements like the following "It is a very 

quick way to design a game without getting lost in the documentation" shows 

that the structure of the GDD offered by the GamExDAD is key to the game 

design understanding.  

Under the case study context: 

 

 GamExDAD increases the Px by reducing the frustration in players 

(increasing the puppetry) and shows promising results in improving 

video game to increase the enjoyment. 

 GamExDAD hinders productivity, which means there is a need to find 

an easier way to adapt and use it. Creating a software tool that 

facilitates the proper use of GamExDAD can improve the resulting 

player experience and greatly impact improving the productivity of the 

team. In the case study the teams followed the proposal using text 

templates without a software tool that enforced the proper use of the 
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structure in the iGDD, neither they have a tool that automatically check 

for associations between the game elements in the iGDD and the 

game design guidelines in the GEM, doing these activities without the 

assistance of a software tool was time consuming. We believe this is 

one of the main causes of the low productivity. This inference is 

supported by qualitative data obtained from the members of the teams 

that used our proposal. The following are some opinions expressed by 

the team members that used GamExDAD when asked the downside of 

using our proposal: 

o "Missing a way to link the game elements with drivers to be 

more explicit" 

o "We need a more visual way to link to the game elements." 

o "If you do not have someone to help and guide you on the 

proper use of it, it can get a bit complicated" 

 

6.5.2 Limitations  

The main limitation in this case is that the teams didn't have the time and 

capacity to create all the game elements, mainly the aesthetic sound part of 

the game. They used external sources to complete the game. 

6.5.3 Lessons Learned 

It is hard to coordinate the scrum meeting with different teams when the team 

members are not fully dedicated to the project. The meetings should be firmly 

established at the onset of the project and team members should be aware 

that the meeting date and time will only change by force majeure. 

Having fixed requirements previously balanced so the team members can 

break them down into smaller tasks, proves to be a useful way of keeping 

track of the productivity on each team. 

6.6 Summary 

This chapter described how the GamExDAD was validated. First, the 

evaluation approach was presented, where a case study was selected to 

compare GamExDAD against a counterproposal composed of current 

methods and models used to develop games. Second, the case study was 

described. The subjects, objects, activities and time planned for the case 

execution was detailed. Third, the execution of the case was presented, 

where the data collection is explained on the activities as the groups training, 

game development and testing. Finally, the interpretation of the case study 
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results was presented, where we use the data resulting from the case to 

answer the research questions of this dissertation and analyze these results. 

From these results we have concluded that under the case of study context: 

 GamExDAD reduces rework 

 GamExDAD reduce frustration by improving puppetry 

 GamExDAD shows promising results in improving Enjoyment by 

increasing the video game category    

 GamExDAD hinders productivity due the lack of software tools 

that can enforce the iGDD structure and automatically check for 

the relations between the iGDD and GEM. 

  



125 
 

CHAPTER 7  
CONCLUSION AND FUTURE WORK 
This chapter provides a summary of the contributions described in this 

dissertation. Furthermore, the direction of future research based on this work 

is also presented. 

7.1 Contributions 

Game Experience Driven Agile Development (GamExDAD) addresses the 

problem of ineffective communication of game design due to an inadequate 

Game Design Document (GDD), and the undesired player experience that 

games can produce due to poor or non-existent handling of intended player 

experience during the entire game development process. 

Specifically the main contributions of this dissertation include: 

 A taxonomy to describe the game design, which can be used as 

a base to create an ontology. This taxonomy was used as a base to 

create the iGDD. The taxonomy brings a structured and interconnected 

way to capture the game design. The game design is divided into three 

main categories: mechanics, dynamics and aesthetics; these 

categories are interconnected. Dynamics describes the interactions 

that the player may have with the game, mechanics describes the 

elements from which the dynamics are constructed and aesthetics 

describes the aesthetic properties (mainly visual and sound) that the 

mechanics and dynamics elements may have. Created to serve as the 

basis of iGDD which was published in the Proceedings of 

CGAMES'2012 USA 17th International Conference on Computer 

Games, and presented in the conference  that held place in Louisville, 

Kentucky, USA from July 30 to August 1, 2012(Gonzalez et al., 2012).  

 An iGDD that describes the game design in a formal and 

detailed way so it can be used as an SRS to create the software of the 

game. The template uses requirements engineering best practices 

(Callele, Neufeld, & Schneider, 2011; Jackson, 1995; Jacobs & Ip, 

2005; van Lamsweerde, 2001; Wiegers, 2003) and a proven SRS 

template (Engineering & Committee, 1998) to improve the formality 

and level of detail in the iGDD. Published in the Proceedings of 

CGAMES'2012 USA 17th International Conference on Computer 

Games, and presented in the conference that held place in Louisville, 

Kentucky, USA from July 30 to August 1, 2012(Gonzalez et al., 2012) 
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and latter validated in the 4th International Conference on Software 

Process (CIMPS) in 2015 (Mitre-Hernández et al., 2015) where results 

on how the iGDD help to reduce rework en game development were 

presented. 

 A method to relate the game objectives and the possible 

experiences that the game brings which can assure that player 

experiences help to achieve the game objectives. This method 

produces the desired experience based not only on the objectives but 

in on the player profile and game concept. Created as result of an 

academic stay at the Granada University with Dr. Francisco Luis 

Gutiérrez Vela as director of the Software Specification, Development 

and Evolution Research Group (GEDES for its acronym in Spanish) 

from September 10 to December 14, 2012. 

 A method to track and validate the desired experiences to the 

game elements. This can be done by breaking down the game design 

drivers (which are based on the game objectives) into guidelines that 

can be associated with specific game elements in the game design 

and validated when these elements are created. 

 A method to evaluate the Ux that the game brings in different 

stages of the game development process. The measure is done by 

using test cases to evaluate game design guidelines drivers and the 

overall Ux. The method can use different evaluations tools, such as 

questionnaires, measurements based on biometrics or on brain 

computer interaction. 

 An sdPP instance to do game development with Scrum and the 

use of the iGDD and GEM. Associating the Scrum activities to the 

GEM and iGDD activities and artifacts creates this instance. These 

activities and artifacts are associated with the sdPP objects to create 

the instance. This and the other listed contributions were proposed as 

part of an accepted project within the call of FOMIX (Fondo Mixto 

Zacatecas), which will implement the software tool of the GamExDAD 

proposal. The project is currently in development and will end with the 

creation and testing of the GamExDAD software and the results will be 

send to an international journal. The user manual of the GamExDAD 

prototype can be seen in Appendix C.  

 An international publication as early mentioned at the 17th 

International Conference on Computer Games (CGAMES) in 2012 
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entitled “Proposal of Game Design Document from software 

engineering requirements perspective” (Gonzalez et al., 2012). 

 An international publication as early mentioned at the 4th 

International Conference on Software Process (CIMPS) in 2015 

entitled “Decreasing Rework in Video Games Development from a 

Software Engineering Perspective” (Mitre-Hernández et al., 2015). 

 An international publication on the International Journal of 

Software Engineering and Knowledge (IJSEKE) in 2016 entitled "User 

Experience Management from Early Stages of Computer Game 

Development" (Mitre-Hernandez, Lara-Alvarez, Gonzalez-Salazar, 

Mejia-Miranda, & Martín, 2016). 

Contributions that were presented have the potential to enrich and grow in 

various research fields as described in the Section 7.2. 

7.2 Direction for Future Research 

This section will discuss the direction for future research derived from this 

dissertation. One project is already exploring some directions suggested by 

this thesis. Future work resulting from this thesis: 

 Software Engineering Field: Create a software tool to support 

the use of GamExDAD, that is, the creation of a software tool that 

enforces and facilitates the correct use of GamExDAD to increase 

productivity in the development team. 

 Software Architecture Field: Determine how game design 

described in the iGDD affects software architecture. The Game design 

affects the software design, and identifying how the game mechanics 

and dynamics of the game can be used to select the best architectural 

style for the game or even to automatically create an initial structure of 

the software architecture can help to improve the time invested and 

quality of the game. 

 Human-Computer Interaction Field: Extend the GEM to involve 

potential player in the player profile definition involving player-centric 

practices. Creating a more accurate understanding of the potential 

players by involving them in the definition of desired experiences in the 

GEM, will originate more useful game design drivers to create better 

an experience for these players. 
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 Serious Games Field: Evaluate how educational models can be 

integrated in iGDD mechanics and dynamics to create addictive and 

effective educational games. In México there is a need for new 

approaches to improving education, mainly in elementary schools for 

mathematics. Analyzing the best practices around the world to teach 

mathematics in elementary school and adapting these practices to the 

dynamics of a game's GamExDAD can help to improve the learning 

results in the children. 

 Human-Computer Interaction Field: Investigate the different data 

sources (actions of the player on the game, players opinion, 

biometrics, voice and face recognition among other) that can be used 

to evaluate the experience in games, and integrate in the GEM the 

advantages and disadvantages of using them. Evaluating the user 

experience in game is not an easy task, but by giving an insight to the 

advantages and disadvantages that each type of data sources has, the 

game developers can take better decisions about which type of 

evaluation tools are better suited to create the test cases for each 

project. 

 Human-Computer Interaction Field: Adapt the GamExDAD so it 

can create adaptive games that use experiences of the player to 

change not only the difficulty but other meaningful aspects of the game 

as well (e. g. history of the game, character responses, weather of the 

game). Technology that can sense the player while playing by different 

means and give fast feedback has become more accessible, this gives 

us the possibility of designing a game that can use the feedback given 

by this technology to adapt the game in real time by changing 

meaningful aspects to improve the player experience. 

There is an ongoing FOMIX (Fondo Mixto Zacatecas) project as mention on 

Section 7.1, to strengthen the Software Engineering Master with the creation 

of a Human-Computer Interaction (HCI) laboratory that is currently working on 

the following areas: 

 Create the software tool of GamExDAD 

 Integrate educational models in the iGDD 

 Evaluate player experience using data sources such as: actions 

of the player on the game, player's opinion, biometrics, voice and face 

recognition. 
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This FOMIX project will provide the underpinnings to continue the work 

presented on this dissertation and to explore the serious game fields, towards 

addressing educational problems. 

7.3 Conclusions 

This dissertation has offered the GamExDAD as a solution to the problems 

presented in section 1.2.3. The iGDD was created to create a more formal 

and structured approach to describe game design as presented in (Gonzalez 

et al., 2012). The GEM was created to integrate the desired player experience 

into the game design and to validate and evaluate it in the entire game 

development process. The GamExDAD was created to validate the viability of 

this solution in the game development process by integrating both solutions in 

an agile game development process based on the SCRUM framework. 

An experiment was created to evaluate GamExDAD, which gave us the 

following results: 

 GamExDAD reduces the rework time in game development. 

 GamExDAD improves player experiences in games. 

GamExDAD is a relevant contribution to the video game field and with 

the ongoing FOMIX project that will extend the reach of the GamExDAD, 

it will become a stronger tool for executing game design based on 

desired player experiences. 
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1 Overview 

[This section is for summarizing the game and for answering  important initial 
questions: What are the game objectives? What makes it unique? Who is the 
targeted audience? What is the platform for the game? What genre is the 
game? What is the overall gameplay? These are samples of what an 
overview section should have. 
The goal of this section is to have a quick way to look for the main highlights 
of the game. A new member on a game development team can read this 
section to catch up on the idea of the game, or in an advanced game design 
stage a designer can use it to verify if the ideas he has are in harmony with 
the general idea of the game. The high concept document can evolve to 
become this section]. 

1.1 Game abstract 

[Summarize the game in a few words]. 

1.2 Game objectives 

[Describe the benefits to be achieved by making the game. Objectives should 

guide the design decisions of the game. Any constraints should be linked to 

objectives]. 

1.3 Game justification 

[Describe why the game is worth doing. What makes it unique? How will it 

accomplish the defined goals?]. 

1.4 Core gameplay 

[Describe the main activity the player will be doing in the game. Focus on why 
it will be fun?]. 

1.5 Game features 

[This section describes the principal characteristics the game will have]. 

1.5.1 Genre 

[Describe the game genre by defining elements or a common basic rule set 
that describes the nature of the game]. 

1.5.2 Number of players 

[Establish the number of players in the game. If the game is multiplayer then 
describe the number of players it is intended to handle and indicate if the 
multiplayer game is competitive, cooperative or collaborative. Describe any 
special mode the game has for multiplayer]. 
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1.5.3 Target platforms 

[Describe on which platforms the game should run. This section is just to give 

an idea of the capabilities and limitations the game may have. Platform 

limitations should be detailed and described in the technical constraints 

section]. 

1.5.4 Game theme 

[Describe the guidelines to the aesthetics of the game. Some examples of 

game themes are: post nuclear earth, Greek mythology or medieval]. 

1.5.5 Story summary 

[Write a brief summary of the story of the game]. 

1.6 Player profile 

[Describe the characteristics of the target player(s)]. 

1.7 Initial scope 

[Describe the intended time, money or other resources to be spent in the 

game and how long the game would be]. 

1.8 Experiences 

[Describe what you want the players’ experiences to be while playing the 

game]. 
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2 Mechanics 

[This section describes the game elements, its attributes, and its interaction 
rules. All elements that create the game must be detailed and described in 
this section. A game character, its visual aspect, its sound effects, its 
personality may be described in this section]. 

2.1 Game elements categories 

[Create game elements categories. This may help to better organize the 

design and to establish a solid base for reuse. Some examples of game 

elements categories are: enemy, boss, weapon or world]. 

2.2 Core game elements 

[Describe the core game elements by describing their attributes and their 

behavior. Point out which elements can be directly manipulated by the player. 

Some examples of core game elements are: Mario who belongs to the game 

element category “player character” or Green Turtle who belongs to the game 

element category “enemy”]. 

2.3 Rules 

[Describe the valid actions that the player can do and how the game should 
respond to these actions]. 

2.3.1 Interaction rules 

[Describe the valid interaction between game elements and the result of the 

interaction]. 

2.3.2 Artificial Intelligence 

[Describe here how the game elements should react under different 

circumstances in the game]. 

2.4 Game world elements 

[Describe elements that are outside the core gameplay. Some examples of 

game world elements are: world map or transportation (horse, boat or car)]. 

2.5 Game log elements 

[Describe elements that register the player progression. Some examples of 

game log elements can be: score, save or achievement]. 
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2.6 Other elements 

[Describe any other element that cannot be classified as any other element 

classification in the mechanics]. 
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3 Dynamics 

[This section describes the flow of the game: story, levels, chapters, and 
puzzles, interfaces (hardware and software). This section is directly related 
with the mechanics section since the dynamics are constructed from the 
elements in the mechanics]. 
 

3.1 Game World 

[This section describes the world where the game is played]. 

3.1.1 Game theme details  

[Describe the world environment, its atmosphere. Detail how the game world 

should look, sound and feel]. 

3.1.2 Game Modalities Flow 

[Describe how the player can navigate through the world in the game, such 

as if navigation is linear or he/she can choose where to go, if he/she can skip 

levels or if there are restrictions on entering some areas]. 

3.1.3 Game detailed story 

[Detail the story and point out how it is related to the game progression. 

Describe if the story is linear or can change, if it can change, how it changes. 

If the game has dialogs classify and list the script here, specify which are 

spoken and which are written]. 

3.2 Game modalities elements 

[This section describes the elements that will form the core gameplay]. 

3.2.1 Objectives 

[Describe the objectives to achieve in the dynamics of the game]. 

3.2.1.1 Primary 

[Describe the primary objectives, which are related to the game progress. 
They can be goals needed to advance in the game or any victory condition 
which is the final objective needed to beat the game]. 

3.2.1.2 Secondary 

[Describe the secondary goal, complementary goals, but not a requirement to 
progress in the game]. 
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3.2.2 Rewards  

[Rewards to the player for his actions in the game, for achieving a goal or 
beating a challenge]. 

3.2.2.1 Implicit 

[Describe the implicit rewards. Implicit rewards don’t impact directly on the 

player capabilities, but instead they are related to the player experience. An 

example of implicit reward is to rescue a princess in a castle and see how she 

thanks the player for his effort]. 

3.2.2.2 Explicit 

[Describe the explicit reward. These have a direct impact on the player's 

capabilities. Some examples of explicit rewards are: a new weapon, an extra 

life or gold coins]. 

3.2.3 Challenges  

[Challenges to put to the players throughout the game. Some examples of 
challenges are: a fight, a puzzle or a boss fight]. 

3.2.4 Other game modalities elements 

[Add in this section any other missions/levels/chapter elements not included 

in the previous sections]. 

3.3 Game modalities description 

[This section describes the flow of every modality of the game. Use the game 

modalities elements to construct it. Illustrate how big the area is, the 

background, and the events relevant to history. Try to cover every detail that 

will occur in every mission, level or chapter]. 

 

3.3.1 Single player modalities 

[Describe the modalities that can be played by a single player in your game, 

details every mission level or chapter that the modality has. Use only the 

game and modalities elements to describe each modality]. 

3.3.2 Multiplayer modalities 

[Describe the modalities that can be played by two or more players. If there 

are modalities that can be played in single or multiplayer mode, describe the 

differences that the modality has when playing it in multiplayer mode. 
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Describe how the players interact: can they communicate? how?, the kind of 

interaction, is it cooperative, competitive or other type?]. 

3.4 Game interface 

[Describe every element of every screen that the player can manipulate. 

Some screen examples might be: title, options, main, inventory or save]. 

3.5 Control interface 

[Describe how the player can manipulate every screen in the game]. 

3.6 Game learning 

[Describe the way in which the player will learn to play the game. Is there a 

tutorial included in the game? When the player learns a new skill, will there be 

guidance provided on how to use the new skill?]. 

3.7 Game Balance 

[Describe the elements that are easy to change and can be used to increase 

or decrease the challenges difficulty. Examples of elements that can easily 

balance the challenges are enemy speed, life or number of enemies in a 

fight]. 
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4 Aesthetics 

[This section details what the player sees and hears. This section can be 

extended in case of augmented reality games like the inclusion of smells]. 

4.1 Core game elements visual 

[Describe all the visual aspects of the core game elements]. 

4.2 Game world elements visual 

[Describe all the visual aspects of the game world elements]. 

4.3 Game log elements visual 

[Describe all the visual aspects of the game log elements]. 

4.4 Other elements visual 

[Describe all the visual aspects included in the elements section]. 

4.5 Game world visual 

[Describe all the game world visual aspects]. 

4.6 Missions/levels/chapters visual 

[Describe all the visual aspects of the missions, levels and chapters]. 

4.7 Special areas visual 

[Describe all the visual aspects of the special areas]. 

4.8 Game interface visual 

[Describe all the visual aspects of the game interface]. 

4.9 Core game elements sound 

[Describe all the sound aspects of the core game elements]. 

4.10 Game world elements sound 

[Describe all the sounds aspects of the game world elements]. 

4.11 Other elements sound 

[Describe all the sound aspects included in the other elements section]. 
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4.12 Game world sound 

[Describe all the sound aspects of the game world]. 

4.13 Missions/levels/chapters sound 

[Describe all the sound aspects of the missions, levels and chapters]. 

4.14 Special areas sound 

[Describe all the sound aspects of the special areas]. 

4.15 Game interface sound 

[Describe all the sound aspects of the game interface]. 
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5 Constraints and assumptions  

[This section describes the restrictions that the game will have which should 

be taken into consideration when making the game design decisions]. 

5.1 Technical constraints 

[Describe the technical constraints. These constraints are usually derived 

from the platform or the game engine choices. Describe what technical 

limitations the game has. Some examples of technical constraints might be: 

no permanent memory or the platform only has multi-touch screen]. 

5.2 Detailed technical constraints 

[Describe specific limitations derived from the technical constraints. Some 

examples of the detailed technical constraints are: the game cannot be saved 

or game cannot use colors - only black and white]. 

5.3 Business constraints 

[Describe the business constraints. These constraints are usually derived 

from business decisions such as targeting kids' audiences, or trying to 

release before a holiday. Describe what business limitations the game has. 

Some examples of business constraints might be: Game classification should 

be for the whole family or the game should be published before December 

20]. 

5.4 Detailed business constraints 

[Describe specific limitations derived from the business constraints. Some 

examples of detailed business constraints are: the game cannot have blood 

or the game cannot have more than seven missions]. 

5.5 Assumptions 

[Describe any design decision based on an assumption. Specify how and 

when the assumption should be validated]. 
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6 Document information 

[This section describes the concepts needed to understand the document 

such as the references to other documents used or mentioned in this 

document]. 

6.1 Definition, acronyms and abbreviations. 

[Define all the concepts, acronyms and abbreviations needed for the 

understanding of this document]. 

6.2 Document references. 

[List all the documents referenced by this GDD and specify where they can be 

found]. 
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7 Appendix 

[Add any other information or relevant document to the design of the game]. 
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1. Introduction 
 
A main topic on video game development processes is how to guarantee a 
satisfying level of interactive experience. The experience that a game brings 
is commonly evaluated in the final stages of the development process, but it 
is advisable to avoid unexpected results such as: unfulfilled goals, by not 
relating the experiences to the game goals, and unaligned features with the 
desired experience, which may lead to  wasting resources in features that 
may not be meaningful to the player experience. This can be avoided by 
specifying and designing experience in early stages of video game 
development process.  
 
Establishing quality drivers and measurement factors that can be traced to 
the game elements in a Game Design Document (GDD) to enhance the 
quality of the final experience during the full development process may help 
to minimize unexpected results. We propose a methodology to handle user 
experience in games through a game development process.  
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2. Game Experience Management 

2.1. Identify Game Design Drivers 
This activity introduces the methodology and identifies the game design 
driver. Game design drivers are high level properties that the game should 
have in order to generate the intended experience. 
 
Step 1: Proposal Presentation and Introductions 
In this step, the facilitators describe the motivation for the methodology and 
explain each step of the method. We recommend using a standard slide 
presentation that can be customized to represent the needs of the sponsor. 
 
Next, the facilitators introduce themselves and the stakeholders do likewise, 
briefly stating their background, their role in the organization, and their 
relationship to the game being built. 
 
Step 2: Game Overview Presentation 
After Step 1, a representative of the stakeholder community presents the 
business and/or mission drivers for the game. The term “business and/or 
mission drivers” is used carefully here. Some organizations are clearly 
motivated by business concerns such as profitability, while others, such as 
governmental organizations, are motivated by mission concerns and find 
profitability meaningless. The stakeholder representing the business and/or 
mission concerns (typically a manager or management representative) 
spends about one hour presenting 
 
- the game’s business/mission context 
- high-level functional requirements, constraints, and desired experience 
 
During the presentation, the facilitators listen carefully and record any 
relevant information that may help to clarify the game design drivers. The 
game design drivers that will be refined in later steps will be derived largely 
from the business/mission needs presented in this step. 
 
EG: The game needs to be finished before Halloween. 
EG: The target platforms are tablets. 
 
While a detailed game design might not exist, it is possible that high-level 
game descriptions, context drawings, storyboards or other artifacts have been 
created that describe some of the game details. At this point, a game 
designer will present the game features and game design plans as they stand 
with respect to these early documents. Information in this presentation may 
include: 
 



162 
 

- plans and strategies for how key business/mission requirements will be 
satisfied 
- key technical requirements and constraints—such as mandated operating 
systems, hardware, middleware, and standards—that will drive game design 
decisions 
- presentation of existing context diagrams, high-level game diagrams, 
storyboards and other written descriptions. 
 
During this time, facilitators continue to make note of key aspects of the 
presentation for later reference. 
 
EG: The game genre is survival horror. 
 
Step 3: Identification of Game Design Drivers 
During steps 2, the facilitators take notes on information regarding game 
design drivers that are key to realizing the intended experience in the system. 
These drivers may come from high-level requirements, business/mission 
concerns, goals and objectives. 
 
Before undertaking this step, the facilitators should excuse the group for a 15-
minute break, during which they will caucus to compare and consolidate 
notes taken during steps 2. When the stakeholders reconvene, the facilitators 
will share their list of key game design drivers and ask the stakeholders for 
clarifications, additions, deletions, and corrections. The idea is to reach a 
consensus on a distilled list of game design drivers. The final list of game 
design drivers will help focus the stakeholders during strategy brainstorming 
to ensure that these concerns are represented by the strategy collected. 
 
EG. The game should produce a feeling of being alone. 
EG. The game should produce the fear of dying all the time. 

2.2. Create Game Design Guidelines 
 
This activity generates, prioritizes and details the game design guidelines. A 
game design guideline is a description of how game elements need to be 
created in order to achieve the intended experience established in the game 
design drivers. 
 
Step 1: Guidelines Brainstorming 
After the game design drivers have been identified, the facilitators initiate the 
brainstorming process in which stakeholders generate guidelines. 
A guideline may be related to game design constraints, game features or 
anything that the game can include to ensure the intended experience. 
 
 EG. for the game design drivers " The game should produce a feeling of 
being alone" there might be the following guidelines: "A level can't have more 
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than 3 Non Player Characters (NPC)", "The level's visual environment should 
look abandoned". 
 
Each stakeholder expresses a guideline representing his or her concerns with 
respect to the game experience in round-robin fashion. At least two round-
robin passes are made so that each stakeholder can contribute at least two 
guidelines. The facilitators ensure that at least one representative guideline 
exists for each game design driver listed in Activity 1. 
 
Guidelines generation is a key step in the method and must be carried out 
with care. We suggest the following guidance to help facilitators during this 
step: 
 
1. Facilitators should help stakeholders create well-formed guidelines. It is 
tempting for stakeholders to recite guidelines, which are too general to be 
useful, such as “The game should prevent the player from becoming 
frustrated.” While this is an important requirement, facilitators need to ensure 
that the experience attribute aspects of this requirement are explored further. 
For example, the following guideline sheds more light on the efficiency-
learnability aspect of this requirement: “If a player fails in the same challenge 
more than two times, a hint of how to overcome the challenge should be 
presented to the player.” Note that the initial requirement hasn’t been lost, but 
the guideline further explores the learnability aspect of this requirement. 
Facilitators should note that experience attribute names by themselves are 
not enough. Rather than saying “the game shall be immersive,” the guidelines 
should describe what it means to be immersive by providing a specific 
guidance on what or how create specific game elements. 
 
2. The vocabulary used to describe players’ experiences varies widely.  It 
doesn’t matter what a particular attribute is called, as long as there is a 
guideline that describes what it means. 
 
3. Facilitators should refer to the list of game design drivers generated in 
Activity 1 from time to time during guideline brainstorming to ensure that 
representative guidelines exist for each one. 
 
Step 2: Guidelines Consolidation 
After the guideline brainstorming, similar guidelines are consolidated 
wherever possible. 
 
To do that, facilitators ask stakeholders to identify those guidelines that are 
very similar in content. Guidelines that are similar are merged, as long as the 
people who proposed them agree and feel that their guidelines will not be 
diluted in the process. Consolidation is an important step because it helps to 
prevent a “dilution” of votes during the prioritization of guidelines (Step 3). 
Such a dilution occurs when stakeholders split their votes between two very 
similar guidelines. However, if the two guidelines are similar enough to be 
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merged into one, the votes might be concentrated, and the merged guidelines 
may then rise to the appropriate level of importance. 
 
Facilitators should make every attempt to reach a majority consensus with the 
stakeholders before merging guidelines. Though stakeholders may be 
tempted to merge guidelines with abandon, they should not do so. In 
actuality, very few guidelines are merged. 
 
After the guidelines are merged the facilitators and the stakeholders analyze 
the guidelines for conflicts. This means that following one guideline may 
result in going against another. Any guideline in conflict can be redacted if it 
still satisfies the guideline objective and avoids the conflicts. All guidelines 
should list if they are in conflict, and with which other guidelines. 
 
Step 3: Guidelines Prioritization 
Prioritization of the guidelines is accomplished by allocating to each 
stakeholder a number of votes equal to 30% of the total number of guidelines 
generated after consolidation. The actual number of votes allocated to 
stakeholders is rounded to an even number of votes at the discretion of the 
facilitators. For example, if 30 guidelines were generated, each stakeholder 
gets 30 x 0.3, or 9, votes rounded up to 10. Voting is done in round-robin 
fashion, in two passes. During a pass, stakeholders allocate half of their 
votes. Stakeholders can allocate any number of their votes to any guideline or 
combination of guidelines. Following the example, on the first pass, each 
stakeholder will distribute 5 votes in the guidelines he or she consider more 
important and can place more than one vote in a guideline. By the end of the 
first pass all stakeholders will have placed half of his or her votes. For the 
second pass all stakeholder will distribute the rest of his or her votes. The 
votes are counted, and the guidelines are prioritized accordingly. 
 
Step 4: Guidelines and Game Elements Relation 
Each guideline description should make clear which game elements it affects. 
However, it is important to explicitly document the relation. A Game Design 
Document (GDD) or other similar documents may be used to establish these 
relations. For example, for the guideline "A level can't have more than 3 Non 
Player Characters (NPC)", the guideline should be related to the section on 
the GDD where the levels of the game are described. In the guideline "The 
level's visual environment should look abandoned" the guideline should be 
related to the section in the GDD where the visual environment of the level is 
described. All guidelines should be related in a similar way. 
 

2.3. Guideline Validation 
 
Step 1: Guideline Validation 
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This step validates that the guidelines are followed.  Whenever a game 
element is finished, a game designer or a QA member checks that the 
elements of the game follow those guidelines with which they are associated.  
Where a guideline is not followed, the reason why it was not followed must be 
justified, or the related game elements must be adapted to follow the 
guideline. A guideline is considered validated when all game elements related 
to it are approved. As an example, in the guideline "The level's visual 
environment should look abandoned" will be validated when all the 
environments in a level  are approved. A validated guideline does not mean 
that all elements related to it follow the guideline, it means that all elements 
follow the guide or have a valid justification. For the guideline mentioned, all 
the environments in the level, except the last, looks abandoned, but the last  
environment in the level has the following justification "The last level in the 
game does not take place in the ghost town, it takes place in hell. Therefore 
the last environment on this level must be different." and the justification is 
approved, so the guideline is validated even if not all related elements follows 
it.  
 

2.4. Generate Test Cases 
In this step the test cases for the guidelines are created. Three sets of test 
cases need to be created. 
 
Step 1: Guidelines Goal Test Cases 
The first set focuses on validate that the game elements related to the 
guideline are achieving the guideline goal. For each guideline at least one 
test case needs to be created. As an example in the guideline "The level's 
visual environment should look abandoned", there should be at least one test 
case that focus on evaluating if the player considers the visual environment 
abandoned. The test case may consist of a questionnaire or part of it; 
biometrics and its relation to parts of the game; a video of facial expressions 
of the players as they play and their interpretation; or metrics collected by the 
game while playing.  
This set of test cases can be applied once all elements referring to a 
guideline are finished, on a prototype or the complete game. 
 
Step 2: Game Design Drivers Test Cases 
The second set of test cases focuses on evaluating if the properties of the 
game described in the game design drivers are achieved. For each game 
design driver there should be at least one test case. As an example in the 
game design driver "The game should produce a feeling of being alone" there 
should be at least one test case that focuses on evaluating if the player feels 
alone when playing the game.  
It is advisable to evaluate the guidelines related to the game design driver to 
see if the guideline is helping to achieve the game property. For example for 
the aforementioned game design driver " The game should produce a feeling 
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of being alone" there may be a test case that evaluates if achieving the 
guideline "The level's visual environment should look abandoned" goal, 
contributes to making the player feel lonely. And so on for each guideline 
related to the game design driver. 
This set of test cases can be applied to a prototype or the complete game, 
given that they evaluate properties of the game, not game elements. 
 
Step 3: Game Experience Test Cases 
The third set focuses on measuring the overall experience that the game 
generates. This set should focus on finding the negative and positive 
experiences so they can be compared with the intended experiences defined 
in the game design drivers. 
This set of test cases can be apply to a prototype or the complete game, 
given that they evaluate properties of the game, not game elements. 

2.5. Execute Test Cases 
Step 1: Execute Test Cases 
This step executes the test cases. The execution and expected result of each 
test case may be very broad. The execution may be: to apply questionnaires 
to a focus group that plays only some sections of the game; or letting the 
game collect various metrics while testers play some parts of the game. The 
expected result may be: a specific output of a questionnaire, or a minimum 
number in a specific metric collected while the testers were playing a specific 
part of the game. 
 
When using questionnaires or something similar as evaluation tools on the 
three sets of test cases and the group responding to the questionnaires is the 
same, more accurate results will be achieved by starting with the overall 
experience test cases, then continuing with the guideline test cases and 
finally finishing with the game design driver test cases. The results of the 
evaluation of the overall experience will not be influenced by the prior 
application of the intended experience evaluation described 
in the game design drivers test cases.  
 

2.6. Evaluate Analysis and Feedback 
 
Step 1: Evaluate Guideline Test Cases 
This step, using the results of the test cases, analyzes the degree of goal 
achievement based on the guidelines. 
 
Step 2: Evaluate Game Design Rivers Test Cases 
 This step analyzes if the game design drivers brought the intended 
properties (experience) to the game depending on the test cases results.  
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Step 3: Evaluate Overall Experience Test Cases 
This step analyzes the overall experience that the game brought to the player 
based on the test cases' results.  
 
Step 4: Define Required Changes 
This step, if required, defines the changes that the game needs to get closer 
to the intended experience. The defined modifications might be in: the game 
elements, guidelines, game design drivers or even changing the goals due to 
the analysis of the results of the test cases. 
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3. Conclusion 
 
User experiences in video games are key on meeting the game goals. These 
experiences must be recognized and considered early in the game 
development life cycle, and the video game must be designed so that their 
intended experiences are met. 
 
To do that, the game design drivers must be understood. This proposal, 
describes a method for eliciting and explicitly documenting players' 
experiences through drivers early in the development process, provides a 
forum for stakeholders to come to consensus about these drivers.  
 
User experience is related to goal in the game design drivers as a property of 
the game. The game design guideline deconstructs these game design 
drivers into criteria that the game elements need in order to obtain the 
intended experience. The user experience is evaluated using test cases as 
initial point, even if there are other tools used for evaluation, test cases are a 
good starting point to have standard documentation in order to evaluate user 
experience.   
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Appendix A. Roles and Templates 
 
Facilitator: The facilitator ensures that the activities and steps of the 
methodology are carried out. He or she facilitates discussions, and ensures 
that the methodology is carried out in a timely fashion and that the required 
artifacts are produced. This role is most effective when assigned to a 
experienced game designer 
 
Stakeholders: People involved on the game development who participate in 
the activities of the methodology. A stakeholder may have many roles: 
documenting, validating, creating or executing, among others.  
 
 
Table 0-1:  Game Design Driver Table 

Game 
Design 
Driver # 

Goal id. 
relation 

Experience 
attribute related 

Description 

    

    

    

    

    

    

    

 
 
Table 0-2: Raw Guideline Table 

Guideline 
# 

Game Design 
Driver # 
related 

Description In conflict 
with (other 
guidelines) 

Votes 

     

     

     

     

     

 
 
Table 0-3: Guideline Refinement Table 

Guideline Refinement for guideline # 

Description  

Game Design 
Driver # related 

 

In conflict with  
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(other guidelines #) 

Priority (based on 
votes) 

 

Game elements 
related 

 

Validation date  

Game elements not following the guideline 

Game element ID Justification Approve
d 

(yes/no) 

   

   

   

   

   

   

   

   

 
 
Table 0-4: Test Case Table 

Test Case # 

Evaluating 
guideline #/game 

design driver #/ 
overall experience 

 

Created by  

Creation date  

Executed by  

Execution date  

Preconditions  

Test case description 

Step Description Expected 
result 

Actual 
result 

Pass/Fail External 
source 

reference 

Comments 
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C.  Core Elements of the Gaming Experience (CEGE-
Questionnaire) 
 
Overview: This questionnaire is used to assess the core elements of the 
gaming experience. Each item is rated with a 7-point Likert scale. The 
questionnaire is to be administered after the participant has finished playing 
with the game. 
 
Scales: There are eight scales in the questionnaire: CEGE, Video-game, 
Puppetry, Game-play, Environment, Control, Ownership and Facilitators. 
 
Reliability: The Cronbach alpha for the whole questionnaire is 0.794 and for 
the CEGE scale is 0.803. 
 
Instructions: Please read the following statements and answer by marking 
one of the numbers that best describes your experience. 
 

No. Question 

1 I enjoyed playing the game 

2 I was frustrated at the end of the game 

3 I was frustrated whilst playing the game 

4 I liked the game 

5 I would play this game again 

6 I was in control of the game 

7 The controllers responded as I expected 

8 I remember the actions the controllers performed 

9 
I was able to see on the screen everything I needed during the 
game 

10 ∗The point of view of the game that I had spoiled my gaming 

11 I knew what I was supposed to do to win the game 

12 ∗There was time when I was doing nothing in the game 

13 I liked the way the game looked 

14 The graphics of the game were plain 

15  ∗I do not like this type of game 

16 I like to spend a lot of time playing this game 

17 I got bored playing this time 

18 ∗I usually do not choose this type of game 

19 ∗I did not have a strategy to win the game 

20 The game kept constantly motivating me to keep playing 

21 I felt what was happening in the game was my own doing 

22 I challenged myself even if the game did not require it 

23 I played with my own rules 

24 ∗I felt guilty for the actions in the game 
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25 I knew how to manipulate the game to move forward 

26 The graphics were appropriate for the type of game 

27 The sound effects of the game were appropriate 

28 ∗I did not like the music of the game 

29 The graphics of the game were related to the scenario 

30 The graphics and sound effects of the game were related 

31 The sound of the game affected the way I was playing 

32 ∗The game was unfair 

33 I understood the rules of the game 

34 The game was challenging 

35 The game was difficult 

36 The scenario of the game was interesting 

37 ∗I did not like the scenario of the game 

38 I knew all the actions that could be performed in the game 

∗Denotes items that are negatively worded. 

 


