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Sammanfattning 
Syftet med denna Grounded Theory studie är att undersöka de positiva och negativa effekterna 

av spelanalys och hur det kan påverka speldesign processen inom spelutvecklings processen. 

Detta görs genom att granska och observera tillgängligt källmaterial som är relaterat till Triple 

AAA spelindustrin och experter inom spelbranschen med fokus på spelanalys, spelande, 

speldesign och spelutveckling. Källmaterialet består av publikationer, presentationer, artiklar 

och föreläsningar som är direkt kopplade till ovannämnda områden som kommer att användas för 

att förstärka teorin.  

Genom det insamlade källmaterialet kommer teorin att utvecklas som presenterar de 

potentiella positiva och negativa aspekter om att använda spelanalys för att spåra spelarens 

beteende för att direkt påverka och eventuellt förändra speldesign processen.  

Resultaten framhäver de positiva aspekterna av att använda spelanalys i speldesign processen 

som tyder på att det är fördelaktigt för speldesignern att utnyttja spelarens beteenderelaterade 

data tagna från spelet. Detta fungerar som en kraftfull förstärkning av speldesign processen 

jämfört med den traditionella design processen. De negativa aspekterna har indikerat att 

spelanalys är en ny praxis och fortfarande kräver en hel del kunskap för att kunna användas 

direkt i spelet designprocessen. 

Teorin indikerar att spelanalys på väg i rätt riktning eftersom det gör det möjligt för 

speldesigners att få djupare förståelse om hur sina spelare beter sig för att nå sitt slutmål vilket 

är att skapa en bättre spelupplevelse. 

 

 

Abstract 
The purpose of this Grounded Theory study is to investigate the positive and negative effects of 

Game Analytics and how it may affect the Game Design process within the Game Development 

process. This is done by reviewing and observing available source material appertaining to Triple 

AAA Games Industry Experts  regarding the topics of Game Analytics, Gameplay, Game Design 

as well as Game Development. The source material consists of publications, presentations, 

articles and lectures directly linked to the aforementioned areas in which will be used to reinforce 

the theory. 

Through the collected data the theory will emerge which will present the potential positive 

and negative aspects as well as issues regarding using Game Analytics to track the player’s 

behavior in order to directly affect and possibly alter the Game Design process. 

The results highlight the positive aspects of using Game Analytics in the Game Design process 

in which indicate that it is helpful for the Game Designer to utilize the player’s behavioral data 

captured from Gameplay. This acts as a powerful extension over the traditional design process. 

The negative aspects have indicated that Game Analytics is a new practice and is still met with 

prejudice as it requires a lot of knowledge to be able to be used right in the Game Design process.  

The theory indicates that Game Analytics is a step in the right direction as it enables the 

Game Designer to gain further understanding of their players with the end goal of creating a 

better Gameplay experience. 
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Nomenclature 

In the Gaming industry as well as Academia there is often specific terminology used for 

describing contexts and processes, this section will focus on highlighting such terms in 

order for the reader to gain further and necessary understanding of this thesis. The 

majority of the terminology in this thesis in regards to Game Production are derived 

from The Game Production Handbook as it gives the reader a firm understanding of the 

key concepts of Game Development, where as the key terminology of Game Analytics is 

derived from Game Analytics: Maximizing the Value of Player Data. 

Triple AAA 

Triple AAA is a term used to described industry giants. According to The Definitive guide: 

Videogame Marketing and PR: “AAA is not an acronym, but a way to classify games, in some 

cases, referring to it as an equivalent to a movie blockbuster” [2] 

Game Development 
Game Development refers to the entire process of the Development Cycle, ie. the production 

aspect related to milestones such as: Pre-Production, Production, First Playable, Alpha, Code 

Freeze, Beta, Code Release and Final. [1] Development Cycle 

 

Pre-Production 

They key phases of pre-production is focused on defining what the game will become as well as 

how long the production time will be in correlation to how many people will be needed to complete 

the project and foremost how much everything will cost budget wise. [1] 

Production 

The key elements of the production phase is to implement the plan which was detailed in the pre-

production phase as well as track progress and conduct risk assessments at each stage of 

development. In short the production phase is as mentioned by Chandler “focused on content and 
code creation, tracking progress and completing tasks. In addition, risk assessment”  [1] 

First Playable 
First playable is defined as the first iteration of the game where it has the core essential 

gameplay and assets to represent the core game concept and intended features. [1] 

Alpha 
Alpha gameplay functionality is implemented as well as assets are around the 50% mark in 

terms of completion and the game runs on the correct hardware platform in debug mode. [1] 

Code Freeze 

Code freeze centers around the concept that the game code is complete and no additional features 

will be added, the remainder of the time will be focused on fixing bugs related to the code, in 

order to ensure a stable game ships. [1] 

Beta 

Once the game hits the beta section of the game development cycle, the game code and assets are 

complete; the remainder of the time will be focused on fixing bugs related to all respective 

disciplines of game development. [1] 

Code Release 

 

The final section of the game development cycle is the Code release candidate at this point in 

time all bugs have been addressed the build is ready to be shipped and submitted to third party 

submissions which is the final stop before the game ships to the market. [1] 

 Final 

Post-Launch 
Post-Launch refers to the game being live, no longer in a development cycle which occurs after 

final. 

Game Development Team 
The Game Development Team consists of multiple types of Developers, all of these Developers 

workflows and tasks will vary greatly. [1] 

Designer 

The main role of a designer is to create a compelling Gameplay experience for the player. It is 

important to note that there are many types of designers ranging from: UI Designers, UX 

Designers, Gameplay Designers, Quality Designers, Level Designers, Sound Designers, System 

Designers etc. All of these Designers workflow and tasks vary greatly, but in this context I will be 

referring the to traditional sense of the role in which the The Game Production Handbook is 

referring to being UI and gameplay primarily. [1] 

 

Artist 

The typical Artists working in the industry are 2D Artists which focus on areas mainly related to 

Concept Art while there are UI Artist’s who mainly focus on UI artistic elements as well as 

Technical Artists, Level Artists, 3D Artist, Character Artists which are focused on producing or 

creating content for the game. [1] 

 The 3D Artists jobs varies on the studio, sometimes you have individuals working on 

special areas such as Weapons, Vehicles, Vegetation or Props. 

 Level Artists focus primarily on building up the world in which the player inhabitants 

by producing relevant content to that area. 

 The Technical Artist focuses on investigating new shader techniques or implementing 

streaming features for content, they are mainly focused on supporting the production 

team with tools that may help streamline the content production process. 

 The Character artist works primarily with creating characters for the game. 

In this context we will use Artist as a generic term to describe these practices. 

Engineer 

 

 

There are several variations of engineers and their work tasks will vary immensely, but in this 

context Engineer will be referring to the traditional context i.e a programmer according to The 

Game Production Handbook. [1] 

 
Programmer 

Quality Assuarance QA – Quality Assurance refers to the department in charge of the Quality of the game, i.e finding 

all the issues related to the Gameplay mechanics, Graphical or performance related issues. [1] QA 

QA Tester 
QA Testers are focused on Black-box testing, Black-box testing refers to testing the game as an 

end-user. [1] 

QA Analyst QA Analyst are focused on White-box testing. White-box testing refers to testing the game 



 

 

 

through creating automated test scripts or finding content specific issues (such as in the Game 

Engine, or back end), they are in charge of driving the defect-containment process as well as bug 

prevention (fixing issues related to the game). 

Data Analyst 

 

Data Analyst Data Analysts are primarily focused implementing the Game Analytics system by 

creating Telemetric hooks and tying them to Game Features, Mechanics and Events. They 

analyze player data and create reports regarding user engagement, gameplay, acquisition, 

retention, and monetization. [20] 

Game User Researcher 

Games User Researchers work with a range of qualitative and quantitative methodologies such 

as; questionnaire development, survey research, card sorting, think aloud, cognitive 

walkthroughs, heuristics, usability testing, eye tracking and biometric analysis. [18[ 

Game Design 
Game Design refers to the Design of  the Game, this includes topics such as the design of Game; 

Mechanics, Features, Actions, Goals and Events [1]. 

Balance 

Balance is a term in which is used in the Game Design process, the Game Designer balances 

Features and mechanics in order to make them more enjoyable for the player. Brathwaite and 

Schreiber defines it as a term: “used to describe the state of a game’s systems as either “balanced” 
or “unbalanced.” When the play is unbalanced, it is too easy, too difficult, or optimal for only 
certain groups of players. When play is balanced, it provides a consistent challenge for its target 
audience.” [29] 

Gameplay 
Gameplay refers to the behavior the player or user is conducting whilst playing the game. [1] It is 

the way in which the Player interacts with the game [15]. 

Gameplay Session 
A Gameplay session is defined as the time and the behavior the player exhibited during that 

session [20]. 

Player Behavior Behavioral data gathered from the Player’s behavior is used to determine how players are 

actually playing a game in their natural environment, versus other evaluation methods like self-

reporting surveys or controlled play tests. [23] Behavioral data 

Player A player is defined as someone who voluntarily accept the rules and constraints of a game. [10] 

In this context User is also a synonym for player. User 

Developer 
A Developer is global term for someone who works with and create games, it can be an Artist, 

Programmer or Producer. [1] 

Event Game events can be scripted sequences such as cut-scenes or prompted scenarios. [23] 

Action 
Action is a term used to describe the player’s behavior, Telemetry is often used to examine the 

players’ actions via data that is collected while they play. [30] 

Mechanic 

Game Mechanics are defined as methods invoked by agents for interacting with the game world. 

Essentially they are the mechanics that allow player’s to perform certain actions, an example 

would be a cover mechanic. [19] They are also defined as: "The rules of a game." [29] a key 

examples of such rules is the mechanics that allow the player to jump or shoot. 

Objective 

Game Objectives are defined as Goals or Missions that need to be accomplished. Goals & 

Missions are Objectives set by the Game Designer in order for the player to complete. [1]  

Mission 

Goal 

Platform 

Platform refers to consoles such as Xbox One,  PS4 and PC. Sometimes Platform specific issues 

occur during development. 

Implement 
Implement is a term often used in Game Development for creating support for a specific 

Mechanic  in-game. 

Interaction 
Interactions occur with the game state, the player can interact with several objects and 

mechanics in games. [19] 

Spawn 
Spawning is a terminology used for the player coming to life in a game world. 

Build 
Build is a term to represent what version of the game you are playing on, builds include new 

content to the game. 

Game Analytics 

Game Analytics refers to the type of Analytics in which focuses on how games are designed by 

analyzing player’s behavioural data. [27] 

Behavioral Analytics 

Behavioral analytics, dubbed Game Analytics [20] in the video game industry is the process of 

tracking the player’s behavior as well as analyzing it. 

 

Telemetry 

The term Telemetry is derived from Greek  whereas Tele is a: “a combining form meaning 
“distant,” specifically “transmission over a distance,” used in the formation of compound words” 
[20] and Meter: “a combining form meaning “measure,” used in the names of instruments 
measuring quantity, extent, degree, etc” [25]. Together these two words form Telemetry; 

Telemetry signifies data that is captured and then transmitted through receiving equipment. 

Game Telemetry 

In the context of Game Analytics it is the primary term describing the collection of data over 

distance. The data is captured through using Telemetry Hooks [23] that are tied to Game Events 

[8]. 

Game Engine 
 

The Game Engine is the software the game has been developed in. 

Developer – Facing Telemetry 

Is the focus of understanding how developers use tools and pipeline. The focus is to identify and 

react to pipeline and workflow issues. [20] 

Customer – Facing Telemetry 
Is the focus of understanding how customers experience the game. The focus is to identify and 

react to issues post launch. [20] 

Player – Facing Telemetry 
Is the focus of understanding how player’s play the game, the same as Customer – Facing 

Telemetry. [20] 

Telemetry Hook 
Recording Events with the use of Game Analytics works through adding Telemetric "Hooks", 

these Hooks can be tied to specific features, functions or events in the game. When they are 



 

 

 

triggered the information is relayed to the server with appropriate data in regards to what the 

player was doing. [23] 

Trigger 

Player Events are triggered in-game, these are connected to Telemetric Hooks in which capture 

the player’s behavioural data during their Gameplay sessions. [23] 

Behavioural Data 
Behavioural Data is captured by tracking the player’s movement and actions sequences during a 

Gameplay session. [20,23] 

Data Mining Data Mining is the process of extracting information and making it readable [23]. 

Tracking Tracking is the process of monitoring the behavioral data of the player. [23] 

Heat Map A heat map is a geo-spatial map of the player’s movement and behavior.[20,16] 

Bug 
Bugs are issues or discrepancies related to the game, often it is related to a feature or mechanic 

not behaving the way it should. [1] 

Issue 
Issues can also be referred to as bugs, they are problems with the workflow, pipeline or game. 

[20] 

Call Stack 

Call Stacks are dump-files that appear if game crashes, they detail information in regards to 

what happened during the crash, leaving traces to files that may have been involved in causing 

it. [20] 
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1. Introduction 
 

Video games have been described as having the possibility of becoming the new medium 

of the century [13], they allow Game Developers to develop and explore complex 

gameplay mechanics as well as algorithms, incredible adventures and heartbreaking 

stories are portrayed and lived through this medium.  

However the amount of time it takes for the developers to create such entertaining 

experiences is almost unforgiving. Sometimes, developers “crunch” and enter what is 

also referred to as the “death march” [9] in order to deal with grueling deadlines to be 

able to deliver products on time, even sometimes sacrificing or cutting features that may 

alter the gameplay experience entirely in order to save time and meet production 

requirements and deadlines [1]. 

What if there was a way to make this process less time-consuming by analyzing the 

player’s behavior and use such studies to govern choices in the actual design process for 

the game? The answer to which is that in recent years it has become more common to 

use Behavioral analytics, dubbed Game Analytics [20] in the video game industry to 

track the player’s behavior. 

This topic has been chosen to be explored because there is a great need for having an 

accurate reading of user experience in the Game Design process in order to improve the 

end user experience of players. According to the Game Production Handbook written by 

Heather Maxwell Chandler: “Thirty years ago, game production was less complicated. 
Often, one person, in as little as six weeks, would design, write code, generate art assets, 
and test the functionality of a single game.” where she goes on to say that: “These days, 
people expect games to deliver more than great gameplay; they want a totally immersive 
world with living, breathing characters, high-quality sound, compelling storylines, and a 
game that evokes emotions such as fear, surprise happiness and even sadness.” [1] as 

Chandler states games are much more complex than they used to be and often involve 

complex systems, which in the end means there is a lot of data to track as well as 

analyze, with the usage of Game Analytics this is way to contain this data and use it to 

further the game development process as a whole, for a better end user experience. 
Imagine being able to fully comprehend the process your players are experiencing 

while playing your game to answer questions such as; why is your game crashing 

specifically when a player enters that area? Or why is that player managing to defeat a 

certain level in a matter of minutes while it takes another player close to an hour? 
These questions are all valid and furthermore they are even more important in the 

context of the Game Design process; asking these questions, with a combination of 

tracking the player’s data passively in the backend through telemetry opens up a new 

dimension of understanding the player’s behavior and in that context being able to adapt 

or improve upon design decisions during the span of the Game Development process. 
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1.1 Research Question 

The purpose of this study is to explore how Game Analytics affects the Game Design 

process in order to evaluate the positive and negative aspects of using it during a Game 

Development process. 

1.2 Delimitations 

The study will be limited to focusing on the effect of Game Analytics in the Game Design 

process. No Telemetry data will be captured or analyzed; instead the focus will lie in 

observing and evaluating the source material collected using Grounded Theory. The data 

is gathered from leading industry experts and their material as well as relevancy are 

presented during the coming Method chapter. 

The decision was made to to focus on Positive and Negative aspects through observing 

the direct link between Game Analytics, Game Design and Gameplay and how it is used 

to improve on the current Game Design processes in the video game industry. These 

boundaries are set in order to focus on the actual observing itself by looking at what 

industry experts around the world have to say regarding the topic of combining Game 

Design with the use of Game Analytics in order to track behavioral data based on 

Gameplay to reinforce design decisions.  

The focus will be on researching the effects of Game Analytics in the Game Design 

process and using it to reinforce design decisions rather than the Game Development 

process where the focus would be more towards tracking development progress, 

instances of where it benefits and may impact the Game Development process will be 

mentioned, however it will not be the primary focus of the study. 

 The choice has been made to primarily focus on the AAA gaming industry where 

Game Analytics is currently being pushed as a standard for the future [16, 20]. This 

study will mainly be targeting larger game projects where there is a great need for 

tracking player behaviour and then use it to further the Game Development process as 

well as reinforce and validate design decisions in the Game Design process. In this study 

AAA projects will be a key success in evaluating how bigger companies use Game 

Analytics to further the design of their games. 

The decision was made to exclude the Mobile market for games in this study and to 

focus on AAA games available on the Console and PC market in order to firmly grasp 

and research the process of Game Analytics in the AAA Game Development process. The 

usage and application of Game Analytics in the Mobile sector is very interesting, 

however there are differences in the way Mobile and AAA titles are produced as well as 

the required resources in terms of developers needed; with that in mind this was set as a 

clear limitation in order to have a focused area of study. This could definitely be an 

interesting area to research in the future as well as comparing the difference of applying 

Game Analytics in the Mobile as opposed to AAA gaming sector.  

The research question has been clearly set in order to find and explore the positive 

and negative effects of Game Analytics in the Game Design Process using Grounded 

Theory as methodology to review the source material. 
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1.2.1 Academia 

From the Academic point of this research the thesis will be looking at Academic experts 

such as: 
 Game Analytics - Maximizing the value of player data by Magy Seif El-Nasr 

Associate Professor in the College of Computer And Information Sciences and 

Arts, Media And Design, Andreas Drachen a veteran scientist currently operating 

as Lead Game Analyst for the company Game Analytics and Alessandro Canossa 

Associate Professor in the College of Arts, Media and Design at Northeastern 

University. 

 Research papers detailing different sides of Telemetry, Game Analytics, 

Gameplay, Player Behavior and different areas of their respective applications in 

the field of Game Development from the ACM library. 

 

These will provide further validation in terms of current trends in the industry as well 

as terminology and best practices, they will not be part of the main investigation in 

terms of conducting the study on industry material. 

 

1.2.2 Industry 

From the industry side, the findings related to Game Analytics, Game Telemetry, 

Gameplay as well as the nature of the Game Design Process will be derived from 

presentations, papers, talks related to the games industry they will be used to Ground 

the theory in the source material. 

 

These presentations covers gaming titles such as: 

 Dragon Age: Origins an Role-Playing Game developed by Bioware Edmonton [20] 

 Mass Effect an Action Role-Playing Game developed by Bioware [20] 

 Mass Effect 3 an Action Role-Playing Game developed by Bioware [24] 

 Jade Empire an Action Role-Playing Game developed by Bioware [21] 

 Dead Rising 2 an Open World Survival Horror Game developed by Blue Castle 

Games [23, 24] 

 Dead Space 2 an Survival Horror Game developed by EA Redwood Shores (now 

Visceral Games) [27] 

 Halo 5 a First Person Shooter Game Developed by 343 Industries [26] 

 Assassin’s Creed is an Action-Adventure Game developed by Ubisoft [30] 

 Rainbow Six Siege is a First-Person Shooter Game developed by Ubisoft Montreal  

[27] 

 

These eight titles have one thing in common and that is that they are all deemed to be 

triple AAA games based on both their Development Team as well publisher’s finances; 

which is why they are perfect  to conduct this study on. These papers, publications, audio 

transcriptions and videos were all cherry picked as they were presented by experienced 

and seasoned members of the game development industry, these are meant to represent 

the source material in which the Grounded Theory is to be developed from. 

Examples of these are presentations and reports available on GDC Vault, ACM as 

well as Gamasutra which are created by AAA industry professionals detailing how they 

used Game Analytics during their projects and how it was used to motivate design 

decisions within their Games Design: 

 

 Development Telemetry in Video Games Projects by Georg Zoeller [20] 
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 Using Telemetry to Improve Zombie Killing by Tom Niwinski and Dee Jay 

Randall [21] 

 The Data Cracker: Building a DEAD SPACE 2 Visual Game Analytic Tool by Ben 

Medler, Michael John and Jeff Lane [16, 23] 

 Stop Using Your Gut: How to Efficiently Measure ROI by Curtis Onuczko [24] 

 Making "Big Data" Work for 'Halo': A Case Study by Tom Mathews [26] 

 Unified Telemetry, Building an Infrastructure for Big Data in Games 

Development by Maurizio De Pascale [27] 

 Tracking Player Feedback To Improve Game Design by Phillip Derosa [28] 

 Game Telemetry with DNA Tracking on Assassin's Creed by Jonathan Dankoff 

[30] 

 Visualizing Dynamic Behavior Flow  by Kris Graft [17] 

 

The Game Production Handbook written by Heather Maxwell Chandler who has shipped 

over 40 games, including free-to-play, first person shooters, puzzle games, and strategy 

simulations on a variety of platforms, including mobile, consoles, and PC will be used as 

a reference point to strengthen the content specific terminology in this thesis. 
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2. Method 
 

The research method that was chosen for this study was Grounded Theory [4, 8] where 

the focus was on using it as a way to guide the process of data collection; the focus was 

on capturing as well as logging as much relevant data consistent of videos, images, texts 

and observations centered around the topics of Gameplay, Game Analytics, Game Design 

and how this reflected the Game Development process as a whole. Building on the 

previously mentioned topics the focus was to explore the direct link between these topics 

as well as establishing the Positive and Negative effects of using Game Analytics in the 

Game Design process. 

Grounded Theory is best used when you are in need of a broad theory or an explanation 

of a process as mentioned by Creswell in Educational Research: Planning, Conducting 

and Evaluating Quantitative and Qualitative Research in the chapter Grounded Theory 

Designs where he explains that: “A grounded theory design is a systematic, qualitative 

procedure used to generate a theory that explains, at a broad conceptual level, a process, 

an action, or an interaction about a substantive topic” [4] and he also notes that: “In 

grounded theory research, this theory is a “process” theory—it explains an educational 

process of events, activities, actions, and interactions that occur over time. Also, 

grounded theorists proceed through systematic procedures of collecting data, identifying 

categories (used synonymously with themes), connecting these categories, and forming a 

theory that explains the process.” [4] Creswell also mentions that it is appropriate to use 

Grounded Theory when you wish to study a process of how someone or something 

develops [4]. Grounded Theory in this remark was a fitting Theory in order to gain 

further understanding on how Game Analytics affect the Game Design process which 

this study centers around. 

The following sub-chapters will detail the method for applying Grounded Theory where 

as the coming Data Collection chapter will describe the process and events that occurred. 

2.1 Grounded Theory Research 

This study followed the majority and adhered to the steps mentioned in the Research 

Designs chapter in the context of Grounded Theory research [4]. The steps that lead this 

Grounded Theory Design Research were as follows: 

 
1. Identifying a Process to Study 

2. Conducting Theoretical Sampling 

3. Coding the Data 

4. Use Selective Coding and Developing the Theory 

5. Validate Your Theory 

6. Write a Grounded Theory Research Report 

 

These steps were extracted from the Grounded Theory Designs chapter [4] in 

Educational Research: Planning, Conducting and Evaluating Quantitative and 

Qualitative Research. 
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The steps will be touched on in further greater detail in the coming sub chapters. Some 

of which will be slightly adjusted for this particular study, the research article: Using 

grounded theory as a method for rigorously reviewing literature [6] is also referred to as 

guidance for conducting literature reviews on the source data with the use of Grounded 

Theory.   

 

This chapter focuses on detailing how the Method was applied to this Grounded Theory 

Design Research; however the coming Data Collection details the processes and how the 

source data was evaluated as well as reviewed. 

2.1.1 Identifying the Process to Study 

The first step of using Grounded Theory as a method was to begin by Identifying the 

Process to Study; whereas the process that has been chosen for this research paper was 

investigating the link in between Game Analytics and Game Design and in such focusing 

on understanding how the player’s experience could improve the Game Design process 

by validating design decisions with the metrics collected from the behavioral data.  
Creswell discusses in the chapter Grounded Theory Designs that the intention with 

Grounded Theory is to explain a certain process, he explains that you need to identify 

early on that you have an idea of the process at where he states in which he also adds to 

that it: “needs to involve people who are acting or interacting with identifiable steps or 
sequence in their interactions.” [4] This view of Grounded Theory seemed fitting as the 

intent was to firmly understand how Game Analytics affects the Game Design Process 

and these two categories include several individuals who are interacting with 

identifiable steps as well as sequences. 

2.1.2 Conducting Theoretical Sampling 

The following step of the process was focused on the data collection and conducting the 

Theoretical sampling which was used to aid the data collection process. Theoretical 

sampling in Grounded Theory is defined as “the researcher chooses forms of data 
collection that will yield text and images useful in generating a theory.” [4] This was a 

very fitting workflow as it enabled the process of selecting from people with first hand 

experience in the discipline of Game Design and Game Analytics in order to Ground the 

Theory in the source material. 
Educational Research: Planning, Conducting, and Evaluating Quantitative and 

Qualitative Research: suggests that one should repeatedly be returning to the data 

sources for more information during the time span of a study untill all categories are 

sufficiently saturated and the theory is fully developed [4], this practice was applied 

during the process of observing and reviewing the data. 

2.1.3 Coding the Data 

Through the use of Grounded Theory the research method will focus heavily on Open 

Coding [4, 8] in order to  further understand the link in between the topics in order to 

identify a set of categories within the study’s findings. 

 

While conducting the study the three Coding phases were performed which were as 

follows; Open Coding, Axial Coding and finally Selective Coding [6].  

 

The coding steps of Grounded Theory focuses on coding the data collected in the previous 

sampling pass. Creswell notes that: “It typically begins with the identification of open 
coding categories and using the constant comparative approach for saturation by 
comparing data with incident and incident with category. A reasonable number of 10 
categories may suffice, although this number depends on the extent of your database and 
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the complexity of the process you are exploring.” [4] With that in mind the focus would 

be to find and develop a reasonable number of categories and using a comparative 

approach for saturating the data. 

 According to Judith A. Holton the: “Theoretical saturation is achieved through 
constant comparison of incidents (indicators) in the data to elicit the properties and 
dimensions of each category (code).” [5] Where she continues to add that: “This constant 
comparing of incidents continues until the process yields the interchangeability of 
indicators, meaning that no new properties or dimensions are emerging from continued 
coding and comparison.” With this point in time she is referring to that the properties to 

the initial coding will now have been formed into respective core and side categories. She 

refers to this as: “The process proceeds from the initial open coding of data to the 
emergence of a core category, followed by a delimiting of data collection and analysis for 
selective coding to theoretically saturate the core category and related categories.” [5] 

Holton’s previously mentioned theoretical saturation defines the comparing of incidents 

until the set indicators for the specific categories have been set within constraints of core 

and side categories. 
 

2.1.3.1 Open Coding 

During the Open Coding phase the intent was to generate as many relevant codes as 

possible, this was done by looking at individual terms referencing to specific key concepts 

that were applied within the topic of Game Development. 
 When the Open Coding phase started anything relevant to the subject was marked 

down and later revisited to see if it was applicable to the research question or not. The 

key thought here was looking for patterns were thoughts, or concepts that described 

either the methodology, best practices and pros and cons of using work practices related 

to Game Analytics, Game Design and improving Gameplay. 
 The aim here was to reach theoretical saturation where no more emergent categories 

were being developed. Once saturation had been achieved in terms of finding the unique 

concepts within these area of Game Development. 

 
During the Open Coding phase the focus was on finding as many possible concepts in 

order to get a wide overview of possible categories for the data collection. Once that 

phase has been completed and enough categories had been established the focus would 

be on Axial Coding where the key concept was to narrow down sub-categories and 

further investigate their respective properties. Finally once the previous coding phases 

had been completed the intent would be to use Selective Coding in order to further 

identify and establish the relationship between the main categories. 

In such the premise will be to apply the coding methodology of Grounded Theory in 

order to research the link between Game Analytics, Gameplay and Game Design as well 

as how it affects the Game Development process.  

2.1.4 Achieving Theoretical Saturation 

The intention with the numerous Coding phases was to reach Theoretical saturation  in 

which is defined as no new codes can be found during the reviewing process [4, 5, 8]. 

Wolfswinkel, Furtmueller and Wilderom note that: “Data saturation is subject to debate 
and typically will be constrained by the time frame and other resources a researcher has 
at their disposal. Saturation is of course required for a convincing, representative, 
theory-based and forwardlooking review.” [8] This was factored into the process of Open 

Coding and numerous sweeps of reviewing the literature occurred until there no more 

emerging codes could be found. 
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2.1.5 Using Selective Coding in order to Develop the Theory 

This was the final section of the coding process whereas the key focus was to develop the 

theory based on the conceived notions through the selective coding as well the as 

saturation previously mentioned by Creswell, Holton, Wolfswinkel, Furtmueller and 

Wilderom [4, 5, 8]. 

2.1.6 Validating the Theory 

Towards the end of the process when the theory had been developed it was important to 

validate the theory by looking at the correlation between evidence, incidents, and events; 

this process is referred to as discriminant sampling by Creswell [4]. The discriminant 

sampling focuses on cross referencing the developed theory and comparing it to already 

existing process in the source material. 

2.1.7 Writing a Grounded Theory Research Report 

The final part of this study was to write the report which would focus on describing the 

problem, methods used, discussions and results generated from the study. Creswell 

notes the the point of view of the researches are sometimes in in third person and 

objective tone [4], he also finishes of by stating that: “All grounded theory projects, 

however, end with the theory generated by the researcher reporting his or her 

abstraction of the process under examination.” [4] The method as well as problems 

investigated will be touched on during coming Data Collection chapter where the process 

will be detailed. 
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2.2 Epistemology 

The basis in which my epistemological position is founded is through the views of an 

interpretive Grounded Theory approach in which the focus is on understanding the 

interpretation of the research. The key thought which resonates within this study  is to 

”Accept influence from both science and personal experience”  [7] which is communicated 

through and reflected in the source data that was collected as well analyzed in this 

study. One of the core components  of this interpretation through the body of knowledge 

known as Interpretivism is that one seeks to understand the specific context in which 

the research topic is taking place as well allowing one's feelings and reason to govern the 

actions taken [7], which has been realized through the practice of generating the Theory 

in which was Grounded in the data. 

The goal of Interpretivist research is as: ” to understand and interpret the meanings 

in human behaviour rather than to generalize and predict causes and effects” [7] and in 

the context of this research this was emphasized through gaining deeper understanding 

in how behavioral data captured during player’s gameplay sessions that were passively 

recorded with Game Analytics could affect and govern Game Design decisions when used 

appropriately. 

The main reasoning behind me taking this stand towards my research is as described 

by Hudson and: “The interpretivist researcher enters the field with some sort of prior 

insight of the research context but assumes that this is insufficient in developing a fixed 

research design due to complex, multiple and unpredictable nature of what is perceived 

as reality” [7] this was the case during this study as I had previous insight into the field 

of Game Development both on an Academic level as well as Industrial. However several 

new concepts that I was not aware of arose during this study; I will talk more about 

those in the coming chapters. 

 

 

  



 

10 

 

3. Background 
 

As the scope of Game Development grows ever larger and more ambitious every year 

that passes, the importance of making the right decisions in the Game Design process in 

order to deliver the best possible experience to the player increases. These processes are 

complex and time consuming to develop and have the potential to make or break a game. 

Games are complex systems composed of sophisticated artificial intelligence, 

volumetric rendering, level creation, design processes, concept creation, layers of 

localization, compliance requirements governed by set milestones in development to go 

from pre-production in order to  hit Alpha, Beta requirements in order to finally ship a 

final deliverable product of the game, this process is time consuming and complicated 

[1]. Games are then released into the market after grueling negotiations with Publishers 

and external third party vendors; in order to find out that it was not what the consumer 

really wanted. 
Countless amounts Videogames have been developed and produced since early 1970’s 

such as Pong, Pac-Man and Space Invaders [11, 14], many of which have reached critical 

acclaim, while some have been the victim of harsh scrutiny [12]. 

According to the Game Production Handbook written by Heather Maxwell Chandler: 

“Thirty years ago, game production was less complicated. Often, one person, in as little 
as six weeks, would design, write code, generate art assets, and test the functionality of a 
single game.” where he goes on to say that: “ These days, people expect games to deliver 
more than great gameplay; they want a totally immersive world with living, breathing 
characters, high-quality sound, compelling storylines, and a game that evokes emotions 
such as fear, surprise happiness and even sadness.” [1] as Chandler states games are 

much more complex than they used to be and often involve complex systems and take 

years to develop, which in the end means there is a lot of data to track as well as 

analyze, with the usage of Game Analytics this is way to contain this data and use it to 

further the game development process as a whole, for a better end user experience. In 

the context of game development Chandler also notes that the requirements for 

managing the production of games in the twenty-first century have become increasingly 

challenging, she mentions that: “Games that successfully make it to the shelves often 
have many bumps along the way, and the producer and team members may be secretly 
amazed that the game was finished in spite of these obstacles.” [1]  

Throughout time Games have become more complex, with that complexity in mind, 

we have also been able to create systems that allow for more analytical insight in the 

game design process as a whole, as mentioned in Game Analytics - Maximizing the 

Value of Player Data: “While analytics practices play a role across all aspects of a 
company, the introduction of analytics in game development has, to a significant extent, 
been driven by the need to gain better knowledge about the users – the players.” [3] 

There is and has always been a need to further understand the user and it’s experience, 

however we have not been able to monitor those fields with the fidelity in which we 

needed and wanted to. With today's advancements in fields such as Game Analytics and 

User Evaluation Studies with focus on  areas such as Eye Tracking [18] we are getting 

better at validating at understanding the user through both Qualitative and 

Quantitative measurements [21, 23]. 

With research in this area Data Analysts are becoming better at refining the data in 

order to determine elements of a Game in which makes it better or worse, it is plausible 

to use the input of a wide audience of players in order to further the game development 

process in terms of making Game Design decisions validated by metrics that would fit the 

requirements of the user and the consumer [20, 21, 23]. As stated by Game Analytics - 

Maximizing the Value of Player Data: “Game analytics is, thus, becoming an 
increasingly important area of business intelligence for the industry. Quantitative data 
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obtained via telemetry, market reports, QA systems, benchmark tests, and numerous 
other sources all feed into business intelligence management, informing decision-
making. Measures of processes, performance and not the least user behaviors collected 
and analyzed over the complete life cycle of a game – from cradle to grave – provides 
stakeholders with detailed information on every aspect of their business. “ [3] Game 

Analytics is coming to the point where it is being used in numerous fields of Game 

Development, one of them being the Game Design processes, where having key Key 

Performance Indicators help understand more of what would improve the player's 

experience. 

 

3.1 Background of Game Analytics 

Game Analytics is a new concept to Game Development in the past it was known as 

Business Analytics where the focus was to gain insights to business performance, later 

on this developed into Behavioral analytics where the key focus was to study the user 

and it’s behavior, this was also then picked up by the gaming industry in later  years but 

given the name Game Analytics, as the focus was to analyze the player as well as their 

Gameplay sessions. [21, 23] 

Medler addresses a crucial point during his presentation The Data Cracker: Building 

a DEAD SPACE 2 Visual Game Analytic Tool at GDC Vault where he is talking about 

the fear of using Analytics in a Game Development process and he states that: “Not all 

of the fear and suspicion is unfounded. The prevailing view of analytics is driven 

by business outcomes and when you hear marketers speak about analytics it does 

get scary.” [16] He goes on to add that: ” These business metrics dominate the 

analytic conversation because they are easier to measure and make great copy for 

investors.” [16] where he finishes his statement by saying:  ”They are also boring, 

and seriously sell short the potential of analytics to create stronger connections 

between designers and players.” [16] and he makes a very good point, the focus 

should not be on using Analytics to improve the respective sales figures of a 

game, it can be used for so much more and the Game Design process could benefit 

from analyzing player behavior to improve upon as well as validate design 

decisions. 

 

3.2 Game Analytic Tools 

Two of these systems stood out the most, one of them was focused on improving the 

Game Design process while the other was on the Game Development process. 

 

Data Cracker - Telemetry built specifically for tracking player behavior and balancing 

Gameplay as shown in Fig. 1 There are keys examples in which Game Analytics can be 

used for specifically monitoring player behaviour and balancing the Game Design as 

displayed by “Datacracker” [23] where their key efforts was on understanding the player 

behaviour can be used to help balance the game. The main emphasize of telemetry in a 

game development context is to use the game analytics to determine what aspects of the 

game are being used and how they are being played. 

 

“SkyNet” - A centralized hub for performance and bug related metrics, In the context of 

development progress a Game Analytic system such as “SkyNet” [20] was used for 
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tracking bugs, performance metrics in order to create an online-hub for the development 

to have all the information they need as shown in Fig. 2 they also helped the Game 

Designer balance design issues but it also functioned as a Game Analytics tool for 

development. 

 

 
Figure. 2 SkyNet [33]          Figure. 1 DataCracker [34] 

 

 

They both have one thing in common though, they store behavioral data gathered from 

the Telemetry can manifest itself in the form of heat map; detailing events such as 

where the player moved and died, essentially how they behaved and what they did 

during their Gameplay session [23, 16, 20] 

 

3.3 Game Analytics Process 

Game Analytics is described as the domain that centers around systems as well as 

methods used to analyze game related data [23], the Game Analytics process for 

capturing real-time information from players consists of Game Telemetry, Telemetry 

Hooks and Data visualization. 

3.3.1 Game Telemetry 

The term Telemetry is derived from Greek  whereas Tele is a: “a combining form 
meaning “distant,” specifically “transmission over a distance,” used in the formation of 
compound words” [20] and Meter: “a combining form meaning “measure,” used in the 
names of instruments measuring quantity, extent, degree, etc” [25]. Together these two 

words form Telemetry; Telemetry signifies data that is captured and then transmitted 

through receiving equipment. In the context of Game Analytics it is the primary term 

describing the collection of data over distance. 

3.3.2 Telemetry Hook 

Telemetry hooks are used within the game, the primary purpose of a hook is to be 

integrated into the game's code and collect as well as register data related to that hook. 

A hook can be related to any given feature in a game. [23] An example would be tracking 

a feature such as everytime the player jumped in-game or whenever they were running. 

 Telemetry hooks can be used for almost any feature in the context of Game Design, it 

is possible to see how a player moves and navigates throughout the level as well as 

interact with objects in the design. Zammitto refers to hooks in the game engine that flag 

an event and time stamp it [18]. Based on this data it is possible to generate an idea of 

how the player is behaving as seen in Fig. 3 below, this instance show cases player 

behaviour in NBA 10. [18] 
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Figure 3. Events Performed by Players Through Time in NBA 10  [31] 

 

3.3.3 Data Visualization 

Once the data has been captured by the telemetry hooks throughout the player's real-

time actions it is sent to a database where the data can then be filtered by time, data, 

time substantial amounts of used features or mechanics as shown by DataCracker [35] 

in Fig. 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. ”The Data Cracker architecture combines both server-side systems 
analyzing data from Dead Space 2 and a client-side web interface for data 

visualization.” [35] 
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Using this data can prove fruitful through it allows the developers to have a better 

understanding the player. The visualized data is compiled into a neat graph or a figure 

which gives much more insight to the player’s activity instead of the clusters of numbers 

they once were in the SQL database. 

 

In the context of using Game Analytics in a real development scenario Fig. 5 showcases 

an image from a Game Development Telemetry system called SkyNet developed by 

Bioware, the image shows a heatmap generated by the player’s movement. There are 

several available datasets in which can be extracted from this. Zoeller mentions during 

his GDC  presentation: Development Telemetry in Video Games Projects that depending 

on what type of Game Developer is working on this area there are several layers of 

information that could be extracted. A Designer could extract movement patterns to 

receive an overview of boring areas in order to adjust the combat, improving the pacing 

to make the area more exciting. An Engineer could focus on looking at crash locations, 

optimizing performance, where as someone from QA could focus on ensuring the path 

coverage is complete and that people are actually using all elements of the game. [20] 

There are so many positive applications in terms of tracking behavioral data. 

 The heat map below is taken from Dragon Age:Origins, the development time of this 

game was six years in total; it began in 2002 and was released in 2009, hence it is 

understandable why such a system like this would be an asset over the time span of that 

project. [20] 
 

 
Figure 5.  Development Telemetry in Video Games Projects - Aggregated spatial 

visualization (hmp) [32] 
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3.4 Game Development Process 

The Game Development process consist of multiple stages of development, ranging from 

preproduction, first playable, alpha, feature freeze, beta to the final shipped product of 

the game. [1] In modern time Game Development Game Analytics has started becoming 

a useful tool in tracking certain milestones for feature completion.  

During the stages of the Game Development process it is easy to lose track of what is 

important, this is why it is essential to integrate Game Analytics into the development 

process to measure certain Key performance indicators to help improve the process. 

3.5 Game Design Process 

The Game Design process involves a lot of logic and creativity, Brathwhite defines the 

process as: ”creating the content and rules of a game” where she goes on to state that  

”Good game design is the process of creating goals that a player feels motivated to reach 

and rules that a player must follow as he makes making meaningful decisions in pursuit 

of those goals.” [29] good game design as Brathwhite discusses is important otherwise 

the player will most likely lose interest and not wish to partake in playing the game. 

The Game Design process is very important in order to foster a growing community of 

players, the Game Analytics process can aid in developing a bond between the player 

and the designer. Examples of this are choices made during the Game Design process 

involving balancing Gameplay features by making them more playable and fun, a good 

example of this is as shown in Fig. 5 on the previous page, where the heat map detailing 

the players movement patterns can be used to both design the pacing of the level but 

also design interesting encounters for the players to deal with whilst playing the game. 

The goal of the Game Designer is to create an entertaining as well as motivating 

experience for the player by developing interesting and fun gameplay. 
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4. Data Collection 
 

The following subchapters aim to describe the process that took place during the data 

collection phase in order for the Theory that was Grounded in the data to be developed. 

4.1 Identifying the Process to Study 

The aim was to identify what the process in which this study was to be focused on, the 

notion that it was to be centered on Game Analytics and Game Design had already been 

established since early on, however what had to be determined was the specific process 

in those two topics in which was to be investigated. 

 The intention here was focusing on what specifically in that process was to be studied, 

in order to determine what that would be, the decision was made to focus on isolating the 

actors in which are part of the process and are interacting with each other. 

As mentioned in the subchapter Grounded Theory Designs within Educational 

Research: Planning, Conducting, and Evaluating Quantitative and Qualitative Research: 

“This process should naturally follow from the research problem and questions that you 

seek to answer. It needs to involve people who are acting or interacting with identifiable 

steps or sequence in their interactions.” [4] The intent here was to determine what the 

process was and how the people were interacting with each other within these areas of 

Game Development and in such what ways Game Analytics is affecting the Game Design 

process. 

This was done by carefully studying and observing source material related to the 

Game Analytics processes and observing and how it effects Gameplay and what 

relationships it had to Game Design in the Game Development process. 

The key actors that were generated from the observing and reading material related 

to the topics which were involved in a set sequences of interactions were: 

 The Data Analyst 

 The Player 

 And the Game Designer 

 

The key choice that was made during this process was to study specifically the Positive 

and Negative aspects of using Game Analytics in order to track the player behavior 

through Gameplay to reinforce Game Design decisions  and how this affected the Game 

Development process in the end, this was done by further reviewing and investigating 

the relationships between the Data Analyst, Player and Game Designer. 

 

This will be touched on further in the coming sub-chapters. 
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4.2 Conducting the Theoretical Sampling 

Once the areas had been established that would help investigating the research 

question, the theoretical sampling began, the sampling process was conducted through 

gathering information that would help theoretical saturation to be achieved as well as 

being able to generate a Theory that would be Grounded in the data.  
 The theoretical sampling was conducted by researching material  [16, 20, 21, 24, 26, 

27] available on GDC Vault. The focus here was reviewing and observing Audio 

Transcriptions, Videos, Articles and Powerpoint related to the subject on how Game 

Analytics affect the Game Design process with the usage telemetry to track player’s 

behavioral data passively through their corresponding Gameplay sessions, the main 

concern in regards to their validity was that they were made by industry professionals in 

the AAA gaming industry. 
Specific articles were also chosen from ACM as they had direct ties to AAA gaming 

industry[23]. 
With how Game Analytics affects the Game Design process in mind specific articles 

were reviewed from Gamasutra [30, 17] in which were also focused on the AAA industry 

and the usage of tracking player behavior in the games industry to further the game 

development process.  

The sources above were tied to bigger tier production companies as well as presented 

by industry professionals, they were chosen in order to dispute the relevance of using 

Game Analytics in the Game Design process. 
During this initial phase of finding key articles with unique concepts such as 

Telemetry, Behavioral Data and tracking player’s related usage with Game Analytics in 

the Game Design process, numerous articles were cut from the record as well as 

extensively reviewed due to their relevance to the subject. 

The next step was to generate a clearer overview of recurring patterns based on the 

data that had arisen from the source material by coding the data. 
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4.3 Coding the Data 

During the next phase of the data collection the aim was to code the data appropriately, 

this was split into three phases; Open Coding, Axial Coding and finally Selective Coding. 
 

4.3.1 Open Coding 

During the Open Coding phase the intent was to generate as many relevant codes as 

possible to receive a wide overview of the topic, this was done by looking at individual 

terms referencing to specific key concepts that were applied within the topic of Game 

Development. 

During the Open Coding phase anything related to Game Design, Gameplay, Game 

Analytics or the Game Development processes were coded, they were all assembled in 

one spreadsheet and numerously reviewed in order to find emerging key codes and 

potential relationships. 

Key emerging codes that were generated through these obseverations were compiled 

and  placed flat as shown in Fig. 6, the codes were such as: Player, Behavioral Data, 

Telemetry, Telemetric, User, Experience, Gameplay, Session, Win, Kill, Death, Level, 

Audience, Movement Events, Call Stacks, Goal etc.  These codes were picked through the 

observations as they showed  to have direct ties to the main areas of which the research 

questions was centered around, being Game Analytics and Game Design.  

The Open Coding process continued until no more relevant codes could be found and 

theoretical saturation had been achieved in terms of finding the unique concepts within 

these area of Game Development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Emerging Codes  

Fig. 6. Highlights emerging codes in 

which were related to relevant topics 

and themes of Game Analytics in the 

Game Design process. It focuses on 

exploring all relevant actors and 

possible relationships within these 

categories in order to develop the 

emerging codes that may be related to 

gaining more understanding on the 

previously mentioned topics. 
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4.3.2 Axial Coding 

Once the Axial Coding phase had been entered it was time to distribute the key concepts 

that had been developed during the Open Coding phase into core categories. 

The three categories were organized as Gameplay, Game Design and Game Analytics, 

these categories as they were had strong ties to the Player, Data Analyst and Game 

Designer in the Game Development process, these were then split into Core Categories 

with corresponding codes in them. 

The core categories were as follows: 

 Gameplay detailing the actions of the Player in that process. 

 Game Analytics detailing the actions of the Data Analyst in that process. 

 Game Design detailing the actions of the Game Designer in that process. 

 
The key categories that were discovered and embraced were factors that affected 

Gameplay, Game Design and Game Analytics as shown in Fig. 7 below. Within these 

categories included a backlog of statements in regards how many times the specific term 

was used in a context which provided value and relevance to the emerging Theory which 

was being Grounded through the data.  

 The reason why Gameplay was made into it’s own category was because it highlighted 

all the actions caused by the player and the processes take that place when a player is 

playing a game.  

Game Analytics was given it’s own group as it displayed several statements in being 

the leading driving force in regards to tracking and analyzing the behavioral data 

observed by the Gameplay. 

Game Design was shown to have strong concepts in the design creation as well as 

having relationships to Game Analytics and Gameplay, but it was it’s own area in that 

remark. 

 

The following subchapters will detail the reasoning behind the development of the  

categories on an individual level as well as the mentality behind exploring them in this 

specific way. 
 

 

 

 

 

 

 

 

 

 

 

Figure 7.  Axial Coding – Gameplay, Game Analytics and Game Design  

Fig. 7. Highlights the categories that 

emerged during the Axial Coding 

processes.  

 

These signify the core categories as 

well as their corresponding actors and 

behavior. 
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4.3.2.1 Gameplay 

In Fig. 8 the ”word” represents the term and the (number) the amount of times the 

specific term was found and how many times it was deemed to be relevant during the 

Theoretical Sampling process in the source material. This specific section focuses on 

what is referred to as ”Gameplay” [15] as well as codes that tie into and directly affect 

the Gameplay and define it as a Core category. See Tab. 1 below for examples of Quotes 

that were Coded as well as broken down with corresponding Memos from the data 

material. The Memos argue as well as explore connections and highlight importance as 

well as value in the ideas and concepts the Industry professionals are communicating 

through the source material. 

 

Figure 8. Axial Coding – Gameplay 

Keyword (Code) Memo 

 

 
“Production tracking is used to give insight on the game in 
progress of being made and allow designers to adjust the 
gameplay between playtests.” - [30] 

 In this context the Gameplay is being 

adjusted based on insights made through 

player activity which were tracked using 

Telemetric Hooks tied to functions through 

the usage of Game Analytics. 

 With this in mind Gameplay has been 

structured into a singular category with 

subsets of subcategories detailing the 

complexity of the process. 

“At Ubisoft, we have a set of tools called DNA which use tracking 
data from multiple sources in order to allow us to examine 
telemetric data of how players are experiencing our games. We 
are able to track players in both production, and in post-
launch.  Production tracking is used to give insight on the game in 
progress of being made and allow designers to adjust the 
gameplay between playtests.”-  [30] 

 Within this context the aim is to review 

how “Player” is being used, it is apparent 

that they are monitoring the player 

behavior that the user is experiencing 

during what would be referred to as a 

“Gameplay Session”, hence ”Player” falls 

under the category ”Gameplay”. 

 The Player’s behavioral data is being 

tracked with the use of Telemetry hooks in 

order to monitor their behavior. 

Table 1. Examples of Codes and Memos within the Source Data – Gameplay 
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4.3.2.2 Game Analytics 

The same applies for Fig. 9 where the emphasize is to show the recurring themes in 

“Game Analytics” as mentioned in the source material as well as how many times it was 

deemed to be relevant. In Tab. 2 examples of how the Codes were generated as well as 

reinforced through Memo’s are shown. The key emphasis in observing the relationships 

in Game Analytics is how they were tracking behavioral data and what the processes 

were in order to do that, such as Telemetry and Metrics. 

 

Figure 9. Axial Coding - Game Analytics 

Keyword (Code) Memo 

 
“Game analytics is a domain that focuses on the systems and 
methods used to analyze game-related data.” - [23] 

 This keyword and it’s usage in this context is 

emphasized that Game Analytics as a domain 

focuses on analyzing game-related data, so to 

compare this with our previous category we 

could link Game Analytics as being the 

process that records Gameplay data. 

“Analyzing a game’s financial records, development 
progression and software metrics can all be considered game 
analytics. Instead, we refer to the type of game analytics which 
influences how games are designed by analyzing players, an 
area of analysis that is very prominent among industry 
professionals, and academic researchers, with a good overview 
in.” - [23] 

 

 Game Analytics in this context is how the 

Game Design can be influenced by analyzing 

player’s behavior from Gameplay sessions. 

Table 2. Examples of Codes and Memos within the Source Data – Game Analytics 
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4.3.2.3 Game Design 

In Fig.10 the emphasize is to showcase Game Design as a category and its subset of 

keywords used to review the source material. In Tab. 3 the emphasize is to highlight the 

reasoning in between categorizing Game Design and corresponding Memos. Game 

Design focuses on relationships between the features and mechanics that the Game 

Designer develops and iterates upon, as well as distinguishing how Data Analysts are 

providing the Game Designers with relevant metrics based on the player's experience to 

reinforce these design decisions. 

 

Figure 10. Axial Coding - Game Design 

Keyword Memo 

“Game telemetry is providing playtest analysts and 
game designers with an incredible new source of 
information we can use to improve our games. We are 
all very excited by the possibilities tracking has to offer 
us.” - [30] 

 Game Telemetry is subset of Game Analytics, in this 

context they are describing the process of which 

Telemetry can be a great asset for tracking player 

behavior through Gameplay to improve the Game 

Design. 

“Game analytics is a domain that focuses on the 
systems and methods used to analyze game-related 
data (also referred to as game telemetry) and therefore 
can be a large area to cover.” [23] 

 Using Game Analytics to track systems and player 

events can be used to track game related data, in 

such it can be used to back up and validate design 

decisions. 

Table 3. Examples of Codes and Memos within the Source Data – Game Design 
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4.3.3 Using Selective Coding to Develop the Theory 

Through the stages observing and coding; it has become all the more apparent that 

Game Analytics has become more relevant in the modern Gaming Industry. With that in 

mind it is a very capable practice with the ability of providing relevant metrics for the 

Game Designers [20]. The theory in which has been Grounded in the data is the Positive 

and Negative effects of Game Analytics in The Game Design Process.   

 

This theory has its basis in: 

 The Player’s play behavior through Gameplay  

 The Data Analyst’s research process through Game Analytics 

 The Game Designer’s design process through Game Design 

 

The Theory is Grounded in the interrelationship Theory  between Gameplay, Game 

Analytics and Game Design inside the Game Development Processes as shown in Fig. 11 

on the coming page, this figure explains the theory and will be further explained in the 

Analysis section. 

 

These three pillars (Gameplay, Game Design and Game Analytics) are the core 

categories that arose from the source material gathered, with this in mind what is 

interesting is to see how these categories interrelate with each other; there are 

numerous ways that they do and it has been shown to have a positive effect on the on 

Game Design process as well there has also arisen some negative effects, these will be 

explained in further detail in the coming analysis chapter and presented in the results 

chapter. 
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Figure 11. The interrelationship between Gameplay, Game Analytics and Game Design – The Positive and Negative Effects 

 

Fig. 11  Highlights the interrelationships between the three categories; 

Gameplay, Game Analytics and Game Design. In such how these three 

processes and their corresponding actors affect each other. These Positive and 

Negative effects will be touched on in the coming subchapters as well as 

validated.  
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Figure 12. The interrelationship between  

Player, Data Analyst and Game Designer 

 

 

 

 

 

 

 

Fig. 12.  showcases all the actors (Player, 

Data Analyst and Game Designer) involved 

in the process and  describes their part in the 

Game Development process. 

 

1. This section highlights the process of Gameplay where as the 

Player is the actor that contributes to Behavioral Data based on 

the interactions with events such as Movement or Objectives. It 

also portrays how the Player interacts with the Data Analyst and 

Game Designer by providing them with feedback through 

participating in Gameplay. 

2. This section highlights the Game Analytics process 

and how it’s actor the Data Analyst interacts with the 

Player and Game Designer. The Data Analyst 

captures the data through telemetry hook’s based on 

the behavioral data of the Player that are visualized 

as heat maps or presented as statistics that will help 

the Game Designer further the Game Design process. 3. This section highlights the Game Design 

process and how it’s actor the Game Designer 

interacts with the Data Analyst  by using the data 

collected to help reinforce design  decisions such as 

balancing Gameplay features for the Player. 
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4.4 Conducting the Discriminant Sampling 

This part focuses on the discriminant sampling and validating the theory that was 

grounded in the data. This will be done by posing questions to the developed theory, this 

is as suggested by Creswell in Educational Research: Planning, Conducting, and 

Evaluating Quantitative and Qualitative Research where he emphasis that: ”The 

researcher poses questions that relate the categories, and then returns to the data and 

looks for evidence, incidents, and events—a process in grounded theory called 

discriminant sampling.” which will be the key effort in the coming subchapters. 

 

4.4.1 The interrelationship between Gameplay, Game Analytics and Game Design – 

Validating The Positive aspects 
The coming sub chapters here will explore and validate the interrelationships between 

Gameplay, Game Analytics and Game Design, this section focuses on the positive 

aspects of the Theory. 
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4.4.1.1 Game Design and Gameplay  

In order to validate the Positive sides of using Game Analytics in the Game Design 

process we will break down the theory by using the illustration below. This section 

investigates the interrelationship between the categories Game Design and Gameplay 

(see Fig 13.).  

The Game Designers need to know if the Game is being played as it was intended, one 

way they can find that out is through monitoring player behavior in their natural 

environment, without directly telling them, is the player able to figure out how the game 

works and what he needs to do? Is this communicated well enough by the Game 

Designer?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Game Design and Gameplay – Positive aspects 

  

Through the usage of discriminant sampling we pose the question whether or not Game 

Design can have a positive impact on the player’s Gameplay (see. Fig. 13), as we can see 

it does as it can verify and highlight how the player is playing the game, in such the 

Game Designer can improve upon the gameplay by utilizing that information. 

  

Fig. 13. Validates the Positive sides of using Game Analytics in the Game Design process through asking 

questions that are then answered by using the source material in order to conduct the  discriminant 

sampling. 

 

1. Highlights the question in which the Game Designer is seeking the answer for: ”Are The Player’s 

playing the game as it was intended? 

2. Highlights Industry Experts Medler, John and Lane fact that behavioral data from gameplay 

givens accurate reading on how the player is behaving in-game using Game Analytics. 

3. Highlights the question of how are the player’s playing the game during Gameplay sessions? 
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4.4.1.2 Game Analytics and Gameplay  

In this section we validate the interrelationship between Game Analytics and Gameplay. 

The Data Analysts need to know if the Gameplay features are working as intended as 

well as if they are balanced in order to validate if the telemetry hooks are working. (see 

Fig 14.) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. Game Analytics and Gameplay – Positive aspects 

 

Through the usage of discriminant sampling we pose the question whether or not Game 

Analytics can have a positive impact on Gameplay (see. Fig. 14), as we can see it does as 

it can verify and highlight how games can generate massive amounts of behavioural data 

that represents actions and events that occurred during the player’s gameplay session 

and in such this can be communicated to the Game Designer in order to improve the 

design. 

Fig. 14. Validates the Positive sides of using Game Analytics in order to generate behavioral data from 

the Gameplay  process through asking questions that are then answered by using the source material  in 

order to conduct the  discriminant sampling. 

 

1. Showcases the question which the Data Analyst is asking: Are the Gameplay features working as 

intended? 

2. Highlights Industry Expert Graft where he states that Game Analytics has the ability to record 

gameplay: ”of a player across months of play, with dozens of different types of of actions, events 

and similar tracked” [17], with these metrics captured and then analyzed, the Data Analyst 

would be able to deduce the necessary information from the specific feature. 

3. Highlights the question if the Gameplay features are balanced, looking at the metrics across time, 

the Data Analyst would be able to determine whether the feature was balanced or not [16, 23]. 
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4.4.1.3 Game Analytics and Game Design 

In this section we validate the interrelationship between Game Analytics and Game 

Design. The Data Analysts needs to provide the Game Designer with information 

regarding how stable the game is and where it is crashing. 

 

 

 

 

 

 

 

 

Figure 15. Game Analytics and Game Design – Positive aspects 

 

 

Through the usage of discriminant sampling we pose the question whether or not Game 

Analytics can have a positive impact on the Game Design (see. Fig. 15), as we can see it 

does as it can verify and highlight how games can generate massive amounts of 

behavioural data that represents actions and events that occurred during the player’s 

gameplay session and in such that data enables the Game Designer to validate which 

areas may need to be improved upon in the Game Design process. 

  

Fig. 15. Validates the Positive sides of using Game Analytics in order further the Game Design  process 

through asking questions that are then answered by using the source material in order to conduct the  

discriminant sampling. 

 

1. Highlights the question, ”Where is the game crashing?” 

2. Industry expert Dankoff explains that Game Telemetry is providing Game Designers with an 

incredible new sourt of information, with the use of tracking we can monitor where the player is 

moving and in such find where the player is crashing while playing the game [30]. 

3. Highlights the question in regards to How stable is the game? This question we are also able to 

find out the answer for by tracking player behavior and looking at how often and where the game 

is crashing. 
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4.4.1.5 Validation of the Positive aspects of Game Analytics in the Game Design process 

As presented in Fig. 16 below there are plentiful of Positive areas in which Game 

Analytics and Game Design can benefit from tracking player behavior through 

monitoring Gameplay.  

Game Developers are able to improve the Player’s Experience, reduce the amount of 

crashes, gain more understanding to what the player might expect, if the game 

mechanics are communicated well enough to the player etc. The Questions and answers 

Developers can obtain are almost limitless.  

We can validate the process of the Theory by comparing it to existing processes in the 

source data as shown in Fig. 16 below, there are several positive aspects of using Game 

Analytics in the Game Design process. 

There are several factors in which Game Analytics can be a powerful as well as 

helpful tool in the Game Design process, there are also several key areas where this has 

found to be true in accordance with the source material. 
Tracking and recording metrics of the playerbase during development as well as 

development statuses of areas in terms of performance can be used as a powerful way of 

improving on the traditional design process as shown in [23, 20] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Positive aspects of using Game Analytics in the Game Design process 

Fig. 16. Showcases positive effects by conducting the the discriminant sampling in which focuses on 

cross referencing the developed theory and comparing it to the already existing processes in the 

source material. 
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4.5.1 The interrelationship between Gameplay, Game Analytics and Game Design –

Validating The Negative aspects 

The coming sub chapters here will explore and validate the interrelationships between 

Gameplay, Game Analytics and Game Design, this section focuses on the negative  

aspects of the process. 

  



 

32 

 

4.5.1.1 Game Design and Gameplay 

In this section we validate the interrelationship between Game Design and Gameplay by 

analyzing negative aspects of tracking player behavior, two concerns that were found in 

the source data are Ethical concerns and Legal boundaries as shown in Fig. 17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Game Analytics and Game Design – Negative aspects 

 

Through the usage of discriminant sampling we pose the question whether or not Game 

Design can have a negative impact on the Gameplay (see. Fig. 15), as we can see it does 

as it can verify and highlight how Game Designers can face legal and ethical 

implications in using data from tracked player behavior.  

Fig. 17. Validates the Negative sides of using Gameplay in order further the Game Design  process 

through asking questions that are then answered by using the source material in order to conduct the  

discriminant sampling. 

 

1. Showcases the question: ”Is it Ethical to use the Player’s Behavioral Data in order to improve the 

Gameplay? 

2. Industry Experts Medler, John and Lane discuss the fact that EA cannot collect data from 100 

different countries due to legal legislations. [23] 

3. Showcases the question: ”Is it Legal to use the Player’s behavioral Data to further the Game 

Design process? 

 



 

33 

 

4.5.1.2 Game Analytics and Gameplay 

In this section we validate the interrelationship between Game Analytics and Gameplay 

by analyzing negative aspects, the concern here arises both in Legal and Ethical contexts 

as seen in Fig. 18. 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Game Analytics and Gameplay– Negative aspects 

 

Through the usage of discriminant sampling we pose the question whether or not Game 

Analytics can have a negative impact on the Game Play (see. Fig. 18), as we can see it 

does as it can verify and highlight how Game Designers can face legal and ethical issues 

in regards to keeping the player’s identity safe, they need to be careful not to extract 

personal information. 

  

Fig. 18. Validates the Negative sides of using Game Analytics in order further the player behaviour in 

the Gameplay process through asking questions that are then answered by using the source material in 

order to conduct the  discriminant sampling. 

 

1. The first question that arises: Is the Player’s privacy being used against them? 

2. Industry Experts Medler, John and Lane address the fact regarding keeping the player’s identity 

safe. [23]  

3. How do Analysts track the Player Ethically and Anonymously? 
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4.5.1.3 Game Analytics and Game Design 

In this section we validate the interrelationship between Game Analytics and Game 

Design. The focus here is the hardships for the Data Analyst to communicate their 

findings to the Game Designer in a usable way as shown in Fig. 19. 

 

 

 

 

 

 

 

 

 

 

Figure 19. Game Analytics and Game Design – Negative aspects 

 

Through the usage of discriminant sampling we pose the question whether or not Game 

Analytics can have a negative impact on the Game Design (see. Fig. 19), as we can see it 

does as it highlights how Game Analytics can face difficulties in making the data usable 

for the Game Designer. 

 

  

Fig. 19. Validates the Negative sides of using Game Analytics in order further the Game Design  process 

through asking questions that are then answered by using the source material in order to conduct the  

discriminant sampling. 

 

1. The first question is; can Game Analysts communicate the player’s behaviour effectively to the 

Game Designers? 

2. According to Industry Expert Graft he mentions that one of the most important factors of 

Quantitative analysis is making it available and understandable for everyone, not just trained 

analysts. 

3. The second question is; how can Game Designers use this data? 
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4.5.1.4 The Negative aspects of Game Analytics in the Game Design Process 

There are several issues with using Game Analytics one of them is the hardships with 

getting not only trained Analysts who do this for living [17] but to communicate the data 

to a Game Designer. If a lot work is being put into analyzing the player behavior and the 

metrics captured cannot be communicated effectively then there will be unnecessary 

resources wasted.  

Another downside to using Game Analytics are the legal complications as well as 

ethical implications that arise when tracking playing behavior as shown in the Fig. 20 

below. 

We can validate the process of the Theory by comparing it to existing processes in the 

source data as shown in Fig. 20 below, there are several negative aspects of using Game 

Analytics in the Game Design process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20. Negative aspects of using Game Analytics in the Game Design process 

Fig. 20. Showcases negative effects by conducting the the discriminant sampling in which focuses on 

cross referencing the developed theory and comparing it to the already existing processes in the 

source material. 



 

 

5. Results 
 

The purpose of this study was to explore how Game Analytics affected the Game Design 

process in order to evaluate the positive and negative aspects of using it in a Game 

Development process. 

What was discovered is that there are several ways in how Game Analytics affects the 

Game Design process in a positive way as well as negative way, Tab. 4 highlights the 

results observed during the study. 

Positive Aspects Negative Aspects 

 The ability to track player’s 

behavior and gain further 

understanding of what they are 

experiencing during their 

Gameplay session [20, 21, 23, 24] 

 Possible to generate behavioral 

profiles that accurately model 

groups of players based on their 

Gameplay activity [17] 

 Through researching the player 

behavior Data Analysts are able to 

validate design improvements for 

Game Designers [20, 21, 23] 

 It is possible measure the stability 

and performance of the Game based 

on the player’s experience in order 

to locate areas that cause a lot of 

crashes and are generally unstable 

[20] 

 The ability to spot platform specific 

issues by isolating the sample size 

and only tracking PS4, XboxOne or 

PC issues [20] 

 More enjoyable experience for the 

player by balancing the game 

design [23] 

 These metrics can be used to 

further reinforce where 

development time needs to be 

focused and to govern redesigns or 

cutting specific features in terms of 

game design [23] 

 Possible to create stronger 

connection between designers and 

players. 

 How players are experiencing the 

game, both in the production phase 

and the post-launch stage of the 

game. [20] 

 It is possible to use both Developer-

 Players rarely exhibit constant 

behavior over time [17],  as players 

become more in tune with the 

game’s mechanics, it becomes 

harder to read the behavioral data 

as they go from novice to expert 

users.  

 If Game Mechanics or Features are 

being re-designed or updated and a 

Telemetry hook is not up to date, 

this will produce false readings for 

the Game Designers using them to 

reinforce design decisions and may 

do a lot of harm to the design 

process 

 Legal issues regarding tracking the 

player's behavior and keeping their 

respective identity secure [23] 

 Ethical and moral issues in regards 

to storing and retaining 

information about the player’s 

identity 

 When collecting player data from 

different geographical locations 

there are several rules that are 

nation specific, if the developers do 

not adhere those rules, there can be 

serious legal allegations. [23] 

 This makes it all the more 

important to be aware of what you 

can and cannot track in terms of 

the individual as it could 

potentially be endangering the 

company in a legal dispute. [23] 

 One of the main issues with using 

telemetry is that it is a complicated 

procedure and can be hard to 

communicate to the developers as it 

can be met with prejudice and can 

be disregarded 
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facing telemetry and player-facing 

telemetry, both have their uses for 

the Development and design 

procedures [16, 20] 

 Monitoring developer-facing 

telemetry is more inclined towards 

focusing on bug tracking and 

development progress [16, 20] 

 Analysis of player behavior can be 

used as a powerful extension of the 

traditional design process, in such 

reducing the amount of iterations 

in order for a feature to be 

considered fully functional as the 

data is being extracted to 

validate  and reinforce those design 

decisions [23] 

 It benefits several team members of 

the Development team, Level 

Designers can get a notion of where 

the player is and isn’t going in the 

Game world [30] whereas the 

Engineer can get an overview on 

where the most frequent crashes 

are occurring in the game 

 The Developers can spot potential 

red flags in the context of the 

Development process [16, 20, 23] 

 Reduce the risk of developing 

mechanics that no one end up using 

in the final product of the game by 

tracking players and what 

mechanics and features they are 

using. [24] 

 Monitoring player behavior 

passively in their natural 

environment without directly 

intervening generate very accurate 

behavioral data [23] 

 

 It is hard to get not only trained 

Data Analysts to use Game 

Analytics as a tool as it requires a 

lot of knowledge, often only 

”superusers” are the ones using it. 

They are defined as people: ” who 
intuitively understand the game’s 
underlying structure” [23] 

 Presenting the analyzed behavioral 

data in a relevant and readable for 

the Game Designer to interpret is 

often a difficult process as the 

mechanics might contain hard 

information to decode[17] 

 

5.1 Critical Assessment 
The data sets ratio of positive to negative results outweigh each other, the majority of 

the observed effects and impacts being in the positive category. It became apparent in 

the Results that the industry experts are exceedingly positive towards the usage of 

Game Analytics in the Game Design process, often not referring to negative effects. 
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6.  Analysis 
 

The main findings as presented in the Results which indicate that there are Positive and 

Negative aspects of using Game Analytics in the Game Design process. 
The intention in this chapter is to relate them back to research question by interpreting 

the results. This will be done by analyzing the results and determining how each 

respective bullet point either contributes to or makes the process more difficult. 

 

6.1 The Positive Aspects 

 

 The ability to track player’s behavior and gain further understanding of what they 

are experiencing during their Gameplay session [20, 21, 23, 24] 
o Through the usage of Game Analytics the Data Analyst can track Events in-

game through using Telemetry Hooks, these hooks will capture and track 

information in regards to how many time or how the player is triggering that 

Event. 

 Possible to generate behavioral profiles that accurately model groups of players 

based on their Gameplay activity [17]. 
o Using the information captured over time the Data Analysts can analyze the 

data and start to see patterns in the player’s experience enabling them to 

create behavioral profiles that model the player’s type in order to reinforce 

design decisions towards certain types of players. 

 Through researching the player behavior Data Analysts are able to validate design 

improvements for Game Designers [20, 21, 23] 
o Using the metrics received from the Events and Telemetry Hooks the Game 

Designer can balance Mechanics or Feature that are in need of tweaking. 

 It is possible measure the stability and performance of the Game based on the 

player’s experience in order to locate areas that cause a lot of crashes and are 

generally unstable, in such The Developers can spot potential red flags in the context 

of the Development process [16, 20, 23] 
o By observing how often the game is crashing and who and where it is 

happening the Data Analyst can locate areas that have risks of crashing and 

an Engineer can address the performance spikes by optimizing the area. 

 The ability to spot platform specific issues by isolating the sample size and only 

tracking PS4, XboxOne or PC issues [20] 
o The usage of Game Analytics allow for precise tracking and the sample size 

can be adjust to platform specific data, with this platform specific data the 

Data Analyst can then monitor the passively tracked data in order to find if 

there are any issues in regards to PS4, XboxOne or PC. 

 More enjoyable experience for the player by balancing the game design [23] 
o The Game Designer is actively using the player’s experience in order to 

reinforce design decisions by observing and tracking the player’s behavior. 

 These metrics can be used to further reinforce where development time needs to be 

focused and to govern redesigns or cutting specific features in terms of game design 

[23] 
o Through observing patterns and receiving information in regards to high risk 

areas by looking at how many times players are crashing and where they 

appear to be crashing, the Game Developers can prioritize their development 

time. 

 Possible to create stronger connection between designers and players. 
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o Through this workflow the Designers and Players are building a much 

stronger workflow bond and design process as the player’s experience will be 

reinforced by the Game Designer using their behavioral data. 

 How players are experiencing the game, both in the production phase and the post-

launch stage of the game. [20] 
o During the game’s development phase and once the game is released into a 

live environment, i.e post launch the Data Analysts can monitor player 

behavior in order to sustain the game better as well as help the Game 

community flourish. 

 It is possible to use both Developer-facing telemetry and player-facing telemetry, 

both have their uses for the Development and design procedures [16, 20] 
o These types of telemetry are focused on  the Developer and Player’s 

experience, they can be used to extract information for improving the player’s 

experience and the developer's workflow. 

 Monitoring developer-facing telemetry is more inclined towards focusing on bug 

tracking and development progress [16, 20]. 
o This enables the Developers to get a quicker turn around time on fixing bugs 

and tracking progress during the development of the project. 

 Analysis of player behavior can be used as a powerful extension of the traditional 

design process, in such reducing the amount of iterations in order for a feature to be 

considered fully functional as the data is being extracted to validate  and reinforce 

those design decisions [23] 
o The ability to extend the traditional design process, using Game Analytics to 

reinforce design decisions is very intuitive. 

 Game Analytics benefits several team members of the Development team, Level 

Designers can get a notion of where the player is and isn’t going in the Game world 

[30] whereas the Engineer can get an overview on where the most frequent crashes 

are occurring in the game 
o Depending on what area the developers are working on they extract key 

specific information in which they require and reduce the risk of developing 

mechanics that no one end up using in the final product of the game by 

tracking players and what mechanics and features they are using. [24] 

 Monitoring player behavior passively in their natural environment without directly 

intervening generate very accurate behavioral data [23] 
o The key aspect with tracking player behavior is that it is a non-invasive 

procedure and tracks everything without the player knowing it. 
 

 

The positive aspects of Game Analytics in the Game Design process indicate that  it is 

helpful for the Game Designer and the player’s behavioral data can acts as a powerful 

extension over the traditional design process, Game Analytics enables the Game 

Designer to know how the players are playing, behaving in the game as well as using the 

mechanics. 
This is specially useful for the designer if he has developed game mechanics and he 

wants to know if they are being utilizing or not in the game, through the use of telemetry 

hook’s tied to events in game the designer is able to verify this. The captured metrics can 

also be used to further reinforce where development time needs to be added as well as to 

validate where redesigns or cutting specific features are needed in terms of the game 

design. 
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6.2 The Negative Aspects 

 Players rarely exhibit constant behavior over time [17],  as players become more in 

tune with the game’s mechanics, it becomes harder to read the behavioral data as 

they go from novice to expert users. 

o Players rarely behave exactly the same way over time, the reasoning behind 

this is that players become more experienced as makes it very difficult for the 

Data Analyst to observe the trends of the player’s in order to generate 

behavior profiles as their respective behavior and playstyle is ever changing. 

 If Game Mechanics or Features are being re-designed or updated and a Telemetry 

hook is not up to date, this will produce false readings for the Game Designers using 

them to reinforce design decisions and may do a lot of harm to the design process 

o Faulty readings and misread data could be detrimental to the the process as 

it would skew the perspective of the Data Analyst and  the Game Designer 

potentially making them validate the wrong design decisions, in a Triple AAA 

environment deadlines are very important, if these are delayed that could cost 

the company a lot of money. 

 Legal issues regarding tracking the player's behavior and keeping their respective 

identity secure [23] 

o There are several legal issues in regards to what type of information the 

Game Analytics department is allowed to extract from the player in regards 

to their personal information, the developers need to be aware of this during 

the tracking and data capture processes otherwise the would be legal 

consequences 

 Ethical and moral issues in regards to storing and retaining information about the 

player’s identity 

o There are Ethical implications with tracking the player’s behavior and 

retaining their data as it could inflict on the player’s privacy, however this all 

depends on what type of data the Game Analytics department is capturing. 

 When collecting player data from different geographical locations there are several 

rules that are nation specific, if the developers do not adhere those rules, there can 

be serious legal allegations. [23] 

o The US and Europe have different rights in regards to what is allowed to be 

tracked and how "much an example of this is as mentioned by ”EA, for 
instance, cannot collect data from players in over 100 different countries. In 
North American countries like the U.S., Canada and Mexico users must agree 
to a Terms of Service document in order for the company to track data. Other 
countries have an opt-out policy where data is collected by default but can be 
turned off by the player.”  The main reasoning here is that the type of data 

you are allowed to capture will vary depending on what Geographical location 

you are tracking, as emphasis the need of being careful in this situation. 

 This makes it all the more important to be aware of what you can and cannot track 

in terms of the individual as it could potentially be endangering the company in a 

legal dispute. [23] 

o If the Game Analytics team was to track information from a country where 

they were not allowed to, it could have drastic consequences. 

 One of the main issues with using telemetry is that it is a complicated procedure and 

can be hard to communicate to the developers as it can be met with prejudice and 

can be disregarded 

o As with any new development processes it will often be met with criticism and 

it can be hard to standardize, Game Analytics is getting there however right 

it requires a very analytical mindset to be used in the development process 
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 It is difficult to get not only trained Data Analysts to use Game Analytics as a tool as 

it requires a lot of knowledge, often only ”superusers” are the ones using it. They are 

defined as people: ” who intuitively understand the game’s underlying structure” [23]  

o There is a great need for this to become a standardized practice, the amount 

of time it takes to learn how to use it to reinforce design and track 

development progress can be daunting 

 Presenting the analyzed behavioral data in a relevant and readable for the Game 

Designer to interpret is often a difficult process as the mechanics might contain hard 

information to decode [17] 

o The high learning curve is one of the negative aspects as it requires a lot of 

time to master this process and being able to put it to good use in the 

Development process for the Game Designer 

 

The Negative aspects have indicated that Game Analytics is a new practice and is still 

met with prejudice as it requires a lot of knowledge to be able to be used right in the 

Game Development process, even though Data Analysts are actively working on making 

the process more usable it is still at the point where it has a high learning curve and 

some knowledge in data analysis is required to use it. Other risks have shown that there 

is a margin of error in these telemetry hooks and if the Developers and Data Analysts 

are not synchronized in terms of what an Event does from the developer side and the 

Data Analyst interprets it wrong it may give faulty reading with the possibility of giving 

false information, which would seriously affect the game production pipeline and 

potential deadlines. 
There are Legal issues with tracking the player’s identity and recording private 

information about the user that arose during the observations, as every country is 

governed by their own law this could result in lawsuits against the Game Developer if 

they are not careful with what type of information they are extracting from the players. 

This also has serious Ethical implications in terms of using the player’s personal 

information. 

 

6.1 Discussion 

This chapter will focus on discussing the analysis and highlighting the strength as well 

as the weakness of the methodology chosen for this thesis. 
The methodology chosen was Grounded Theory, it proved to be a very suitable 

approach for the type of research, the main thought here being instead of going into this 

research with a hypothesis as research method and trying to verify if it was valid or not. 

Instead the focus was on gathering data and building the theory from the data, in 

such grounding the theory within the source material to answer my research question. 

This enabled my thesis to become such much more and to have an openness in terms of 

the results that were being reviewed and used to validate the theory. 
However that also brings us to the issue with using this research method, the amount 

of time it takes to review data in order to find links in between categories is a lot, which 

meant at during sometimes of this project it was hard to see if there actually were any 

links and how certain factors affected other factors, it was easy to get lost in all of the 

data at times 

 

The strength of the analysis is that Positive and Negative aspects in which using Game 

Analytics in the Game Design process have emerged and they are clear and concise how 

they directly affect the actors (Player, Data Analyst and Game Design) and processes 

(Gameplay, Game Analytics, Game Design) involved, however that is also the weakness 
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with the results of this study. Had it involved interviews or surveys with industry 

professionals that would have allowed for more research to be done into the ways 

industry professionals use behavioral data to reinforce Game Design decisions and 

further aspects could have been explored. 
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7. Conclusion 
 

To conclude this entire thesis we need to go back to where we started, the intention here 

was to investigate the interrelationships between Game Analytics in the Game Design 

process with the usage of Grounded Theory, in short how Game Analytics affects the 

Game Design process.  

The theory that emerged indicates that applying Game Analytics in the Game Design 

process has the ability to strengthen the connection between Game Designer and Player 

by having Data Analysts track behavior of players with the goal of gaining further 

understanding of what the players are experiencing during their Gameplay sessions. The 

data generated enables the Data Analysts to create behavioral profiles that accurately 

model groups of Players based on their Gameplay activity, these models can then be used 

by the Game Designers to further the Game Design process and acts as a powerful 

extension over the traditional design process.   

The theory also presents negative effects in which indicate that Game Analytics can 

be a complicated tool to use in the Game Design process. It is met with skepticism as it is 

problematic to get not only trained Data Analysts to use Game Analytics as a beneficial 

tool in order to understand the players behavior. 

Game Analytics requires a lot of knowledge from the Data Analyst’s perspective in 

regards to making readable visualisations of the captured behavioural player data in 

which accurately model the player’s behavior in order for the Game Designer to be able 

reinforce design decisions in the Game Design Process. This can be a problematic area as 

players rarely exhibit constant behavior over time which is an effect caused by players 

becoming more adept with the game’s mechanics resulting in it becoming harder to read 

the behavioral data as they go from novice to expert users which conclusively means that  

the behavioural data will present irregularities. 

 

The scope of games grow bigger every year, as increases the importance with making the 

development process more accurate. This is why we need to be forward thinking and 

figure out what the best ways are to capture data and track player behavior to help 

further the game development process. 

As Game Development teams increases in size it will be harder and harder to keep 

track of everything being implemented into the game, therefore it is essential to track as 

many of the features and mechanics as much possible in order to improve the design 

process and increase the connection between the designer and player, however the Game 

Developers need to be aware of the legal and ethical implications of using such 

information in their development process. Understanding both the positive and negative 

aspects as well as being aware of them will help Game Developers produce better games 

for the future.  

 

The Grounded Theory has shown that Game Analytics is a step in the right direction as 

it enables the Game Designer to gain further understanding of their players with the 

end goal of creating a better Gameplay experience. 
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7.1 Future Validation  

In order to further validate this Grounded Theory that was generated from the source 

data in regards to both positive and negative aspects to using Game Analytics in the 

Game Design process; the sample process could be strengthened by conducting one on 

one interviews with industry experts as an additional source of data for the qualitative 

analysis as well as conducting surveys in order to increase the sample size. 

 However with that in mind I do not believe the findings the Theory is based on would 

change all that much in regards to what Theory will generate. What could happen 

though is further patterns would be developed as well as allowing the possibility to dig 

deeper in terms of outlining factors that could be both positive and negative to the Game 

Development process that were not covered in the initial study. 

One limitation in which the reader should be aware of in this study is that the articles 

reviewed are notably pro in regards to the usage of Game Analytics in the Game Design 

processes and often never talk about or refer to the failures of using behavioral data to 

improve the Game Design process. There is evidence of negative effects as presented and 

discussed in the previous sections, however there are presumably other known negative 

sides and effects of using Game Analytics in the Game Design process in which are not 

highlighted in the reviewed source data. However in the future this could be addressed 

by supplementing the study further with one on one interviews with industry 

professionals and inquiring as well as underlining the risks of using Game Analytics in 

the Game Design process. 

7.2 Future Applications 

In the future I sincerely believe that Game Analytics will become a common practice for 

evaluating and further reinforcing development decisions in the AAA Game 

Development industry. However currently the field is just getting its bearing and with 

that in mind  we can say that it has already accomplished much.  

 
For future research it would be interesting to look into the ethical implications of using 

player behavioural data in order to further the game development process.  
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