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Abstract: 
This paper studies how new players approach first-person games using a controller. By observing 
the behaviour of five mostly inexperienced individuals as they play through the first few levels 
of the game Portal 2, the following patterns for barriers to entry can be observed: 

The game presumes common knowledge of its player that new players lack. 
Uninitiated have a hard time using buttons and sticks simultaneously for complicated 
maneuvers. 
New players primarily use the buttons that they can see with a casual glance, causing 
some buttons to be less used. 
Misunderstanding due to not clearly have been shown possibilities in the gameworld. 
New players are unaware of the Options menu. 
Players find navigation and orientation difficult when lacking all the senses of a physical 
body. 
The fear of not being good enough causes distress. 
Players find it a waste of time to redo previously conquered challenges or not making 
progress fast enough. 

The paper then discusses possible solutions to these problems. 
 
Key words: Game Design, Controller, Barriers To Entry, New Players, Portal 2, First-Person 
Shooter, First-Person Perspective 
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Abstrakt 
Denna rapport studerar hur nya spelare närmar sig förstapersonsspel som kontrolleras med 
handkontroll. Genom att observera beteendet hos fem till mestadels oerfarna individer medan de 
spelar igenom några av de första få banorna i spelet Portal 2 kan följande mönster som hindrar 
dem från att börja spela urskiljas: 

Spelet förutsätter att dess spelare har en gemensam allmän kunskap. Kunskap som nya 
spelare saknar. 
Oinvigda har svårt att använda både knappar och spakar simultant för att utföra 
komplicerade manövrar. 
Nya spelare använder primärt knapparna som de kan se vid en flyktig blick, vilket 
orsakar att vissa knappar blir mindre frekvent använda än andra. 
Missförstånd på grund av att icke klart och tydligt blivit meddelade spelvärlden 
möjligheter. 
Nya spelare är omedvetna om Options-menyn. 
Spelare finner att röra sig i spelvärlden är svårt när de inte har tillgång till alla sinnen en 
fysisk kropp har. 
Rädslan för att inte vara bra nog orsakar oro. 
Spelare finner att det är slöseri med tid att göra om tidigare erövrade utmaningar eller att 
inte göra framsteg i tillräckligt hög fart. 

Denna rapport diskuterar möjliga lösningar på dessa problem. 
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1. Introduction 
 
More people than ever play games, all sorts of games. From games like Angry Birds on a phone 
to complex games like Stellaris (Paradox Development Studio) on the PC, AAA-titles like 
Grand Theft Auto V (Rockstar North) to Facebook games like Farmville (Zynga). There is no 
denying that games are a common occurrence in contemporary society. 
 
There are many distribution platforms to find games on, to name a few, Steam on the PC, App 
Store and Google Play on iOS and Android respectively, and game console systems that are 
plugged into the TV set. 
 
At the time of this study, looking at the statistics the following can be seen: 
For units sold worldwide, the current generation consoles, Playstation 4 has sold 57.21 million 
and Xbox One has sold  29.24 million units (vgchartz.com, 2017). 
 
Among the top ten most sold games, Playstation 4 has six of which are first-person games 
(vgchartz.com, 2017). 
Among the top ten most sold games for Xbox One, eight of them are first-person games 
(vgchartz.com, 2017). 
 
On the top 20 list of all games sold on consoles during the last three years there are seven games 
per year that are first-person games. (vgchartz.com, 2014; vgchartz.com, 2015; vgchartz.com, 
2016) 
 
Gaming consoles are a big market and one of the most prominent games on the market are the 
first person games. Yet regardless of the market and the spread of first person games there are 
people who do not play these games and have never touched a controller. 
 
This study aims to observe new players, players that has no previous experience with first-person 
games, and to identify the barriers that these players must overcome in order to play first-person 
games.  
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2. Background 
 
The origin of first person perspective games can be traced back to the seventies with the creation 
of Maze (Moss, 2015), but the game that popularized the genre was Doom, released on PC in 
1993 and created by Id Software. Not only did Doom have a single-player campaign, it also 
featured player versus player deathmatches over local area networks. It was so influential that all 
similar games were known as Doom clones for quite some time. Exactly when the term “first 
person shooter” (FPS) was established for the genre is difficult to determine, but according to 
Therrien it happened gradually during the latter half of the 1990s (Therrien, 2015). 
 
Quake, also made by Id Software, was released in 1996. In Doom the environment was rendered 
in 3D, but the enemies were sprite-based. Quake, on the other hand, was fully rendered in 3D, 
and it introduced online gaming where players could compete across the world with each other 
instead of locally. 
 
Consoles like the Playstation also had first person shooters (FPS), ports of Doom and Quake 
among them, but it was not until Rareware released GoldenEye 007 on the Nintendo 64 in 1997 
that the consoles could even hope to compete with the PC market in this genre. This became one 
of the three most sold titles for the system (vgchartz.com, 2017). 
 
With Half-life, released 1998 on PC, Valve tried to make use of the first person perspective by 
focusing on a strong narrative and not even during cutscenes the camera left the first person 
perspective. Half-life also spawned a mod named Counter Strike in 1999 that was purely focused 
on team versus team matches. 
That same year Trespasser (DreamWorks Interactive), promoted as a digital sequel to the movie 
The Lost World: Jurassic Park (Universal Studios, 1997), tried something different. Instead of 
just being a floating head, it tried to have a body and an arm that the player could control. The 
gameplay proved unintuitive and frustrating and was universally panned by both critics and 
consumers. 
 
Microsoft, famous for their operating system Windows, decided to enter the console market with 
a console of their own and released the Xbox in 2001. Together with this they launched their 
flagship title Halo: Combat Evolved (Bungie), a first person shooter. Halo: Combat Evolved 
became the second most sold title on the platform only after its successor Halo 2 (Bungie). Halo: 
Combat Evolved was the game that once and for all showed that FPS games do not need a mouse 
and keyboard to be satisfactorily controlled. 
 
In the year 2009, Call of duty: Modern Warfare 2 (Infinity Ward) became one of the most 
successful games of the year. The Xbox 360 version was the fifth most sold game of the year and 
the Playstation 3 version was the eighth most sold. The other of the top ten most sold games that 
year were all titles for the Nintendo Wii, all released by Nintendo themselves except for Halo 3: 
ODST (Bungie) in tenth place, showing that the genre had become one of the most lucrative 
(vgchartz.com, 2009). 
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Portal 2, the game used for this study, was released 2011 on both PC and consoles, developed 
and published by Valve Corporation, and is the sequel to the critically acclaimed Portal (Valve 
Corporation). The game uses the conventions of the FPS genre but instead of using different 
kinds of weapons to vanquish enemies, the player has only access to one gun, a gun that shoots 
portals that are used to traverse the gameworld and to solve puzzles. 
The story of both games are essentially the same in that a company named Aperture Science is 
conducting human experiments using the portal gun. These experiments are directed by 
GLaDOS, an artificial intelligence with no concern for the well-being of the test subjects. The 
player, as one of these test subjects, must use the portal gun to solve GLaDOS’s challenges and 
stay alive. The second game expands on this by introducing another A.I character named 
Wheatley who is opposing GLaDOS’s. 
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3. Previous Work In The Subject Area 
 
Most of the works that have been found in regards to learning and games speak of learning 
aspect of games, that they can be used to teach other skills that are not of the game itself. Not 
many speak of how the games themselves teaches their players. But some interesting papers 
were found. 
 
In his text “To get help, please press x” The rise of the assistance paradigm in video game 
design, Carl Therrien states that the more complex the video games become the need for 
complimentary assistance is needed as well. He goes through the different methods that game 
designers employ to teach the players their games and a brief history of each. Methods like 
tutorial, hints, spatio-narrative guidance, variable difficulty, and pause functions and save 
systems. 
 
In the text The things we learned on Liberty Island: Designing games to help people become 
competent game players, Martin Oliver and Caroline Pelletier do two case studies on two 
different approaches for the starting level of Deus Ex (Ion Storm), and reflects on how the use of 
a tutorial level teaches players most of what they need to know to be prepared for the game play. 
It compares one player that played through the tutorial, to one that did not and look at how they 
approach the game differently. They also reflect on the fact that it is possible to play through the 
level without the tutorial while leaning on convention. 
 
In the text The order of play: Seeing, teaching, and learning meaning in video games, Aaron 
Chia-Yuan Hung took four adolescent chinese immigrant students in New York, and had them 
playing Super Smash Brothers Melee (HAL Laboratory) on the Nintendo Gamecube in order to 
see how the only novice player of the four participants tries to understand the game without 
proper instructions, and how this affects the outcome. It is also observed that one of the other 
kids eventually stops the play to teach the novice the theory of how the game works so that play 
can continue. 
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4. Purpose 
 
The purpose of this study is to identify the barriers to entry that new players has to face when 
playing a first-person game for the first time. Barrier to entry in the context of this report are the 
reasons, or barriers, that a new player has, that dissuades them from picking up and playing a 
game. This study will focus on first-person gameplay using a controller. New players in the 
context of this study are non-gamers, people who do not partake in gaming as a regular activity. 
 
This study will also try to offer solutions to these barriers once they are identified in order to help 
game developers to avoid them. Crafting solutions that lower the barrier to entry for first-person 
games would not only benefit sales margins in the industry, but support the acceptance and 
development of electronic games as an art form. 
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5. Method and Materials 
 

5.1 Grounded Theory Methodology 
 
The Grounded Theory Method was chosen as it is a systematic framework for collecting and 
analysing qualitative data.  
 
In the case of this study, Grounded Theory, allows the researchers to observe the behaviour of 
test subjects with little prior experience of first-person games, and to analyse their reactions and 
whether there are any similarities between the different test subjects. Grounded Theory Method 
allows this since it is about observing qualitative data and finding patterns within it. It is an 
iterative process where every step builds on the previous one and as patterns emerge the process 
can be adjusted to bring these out into focus. Constant revisions of previous steps are needed to 
ensure that all data is accounted for. It is not about proving a predetermined theory, but building 
a new theory based on observation and analysis, a theory grounded in the accumulated data. 
 

Grounded Theory is structured through the following steps (Hook, 2015): 
 
1. Identify the substantive area, often including one or more groups of people to research. 
For game research typically this might be a subgroup of players, but could also be game 
developers or game journalists. 
 
2. Collect data. This includes:  
◦ Making observations of an activity. For game research, this might include observing 
play. 
◦ Accessing pre-existing records (e.g., photographs, artistic works, biographies, news 
reports, survey data, organization documents). For game research, this might include 
game manuals and game journalism. 
◦ Conversing with individuals or a group of individuals. This can include face-to-face or 
remotely, in real-time or off-line; that is interviews or surveys. 
 
3. Carry out open coding as data as is collected. This is an ongoing process alongside 
collecting data. Items can be coded in multiple ways, for instance if a player gets 
frightened by sound in a game this could be coded as fear or. Concepts gradually emerge 
from codes, when similar codes are put together to concepts and higher categories emerge 
from these concepts. Eventually while doing this a core category, which explains 
behavior in the substantive area, emerges. 
 
4. Writing memos throughout the entire process. Writing memos records the challenges 
along the way, and eventually becomes the basis for the method chapter in the final 
write-up. Most important are the memos about codes and their relationship to other 
codes. 
 
5. Once the core category and the main concern is recognized move on to selective 
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coding, only coding for the core and related categories. 
 
6. Find the theoretical codes that best organize the substantive codes. 
 
7. Review other literature and integrate with theory. 

 
 

5.2 The Use Of Portal 2 
 
The game Portal 2 (Valve Corporation) was chosen to be used for this study. 
The game contains all of the desired features for this study; a first person perspective and 
controller support. At the same time it does not center around a violent core mechanic, as this 
could be disturbing or influence the test subjects, while it demand the players to be active during 
the gameplay. Another reason why the study omits violent games is because the primary concern 
is not how accurate the new player is at shooting at targets but rather how well they can move 
around a game world using the first-person perspective. Navigation is key to this study.  
 
The test subjects will play through the levels Test Chamber 00 to Test Chamber 05, as these 
serve as the tutorial for the game: how to move and use the core mechanics of movement, object 
manipulation, portals and shooting. Further they are free from direct story elements, which could 
be distracting to the test subjects. The first few minutes are omitted from the play through, since 
this part is story driven and the player is explicitly taught how to walk, jump and crouch. This 
may seem contradictory but these things are taught to the player implicitly during the levels that 
the subjects play and to be more consequential to the overall experience they were left out.  

 

Fig. 1. Overview of Test Chamber 00 and 01. 
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Fig. 2. Overview of Test Chamber 02 and 03 
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Fig. 3. Overview of Test Chamber 04 and 05 
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5.3 Data Gathering 
 
Data gathering for this study was done following the Grounded Theory model. It was divided 
into three phases, each phase containing several steps. 
 
Phase one: Preparations for data collection 
 
The researchers looked around for subjects fitting the criteria desired for the study. 
These criteria are as follows: 

Little to no previous experience with first person games. 
Little to no experience using a controller. 
Age between 20 to 30. This age range is used because they have approximately the same 
cultural exposure to games. 

 
Five subjects were found, all of whom are female. 
 

Subject 1 
Age 23 
Previous experience: 
Has touched a controller before and has watched someone play Portal 1 (Valve 
Corporation) briefly. 

 
Subject 2 
Age 25 
Previous experience: 
Has played Super Mario Bros (Nintendo R&D4) on NES and has seen her boyfriend hold 
an Xbox 360 controller. 

 
Subject 3 
Age 25 
Previous experience: 
Has played some games, primarily The Sims (Maxis) and student projects and also has 
tried Counter Strike (Valve L.L.C) at one occasion. 

 
Subject 4 
Age 25 
Previous experience: 
Has tried Minecraft (Mojang), with mouse and keyboard and sporadic arcade games. 

 
Subject 5 
Age 31 
Previous experience: 
Has played games, among them Tomb Raider (Core Design) and Guitar Hero III: 
Legends Of Rock (Neversoft). Has played using a controller but mentions that keyboard 
and mouse are preferred, and has also tried first person at a few occasions. 
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For every play session in this study, the researchers sat on opposite sides of the participants in 
order to be able to both see what they were doing both on the screen and with their bodies. The 
play session was recorded, both with screen capture for gameplay and with audio for both play 
session and post-play interview. During play the subjects were asked contextual questions if 
there was an action or reaction the researcher wanted to know more about. Test Chamber 00 and 
04 had pre-planned questions. In Test Chamber 00 the subject was asked to describe what they 
saw, this was done to establish what was perceived of the game world right at the start. In Test 
Chamber 04 the subject was asked to look around in the room, to describe what they saw and to 
form a strategy to solve the puzzle before they executed the action. This was to in order to 
further perceive what they understood of the game world and whether they had come to grasp the 
mechanics after playing for awhile. This room was chosen for this purpose as it is a small room 
with a lot of visibility so that the player can see all the elements of the room at once. 
After the play session the subject was asked a series of questions in order to further understand 
their experience of the gameplay mechanics, controls and the first-person perspective. Here they 
are presented in the order they were asked to the test subjects: 

 
1. What did you find to be the most fun during play? 
2. Have you ever played or seen anything similar before? 
3. What did you find to be hard? 
4. Was there something that you felt that you mastered during the short time you had with 
the game? 
5. How did the controls feel? 
6. What did you think about the first person perspective? Was it hard to get acquainted 
with or did you have no problem with it? 
7. Was there anything you felt could or should be changed with the game? 
8. Do you have anything to add? 

 
Phase two: Initial data collection 
 
The researchers had the first subject, Subject 1, play the appointed parts of the chosen game and 
followed the plan laid out in phase one. After the play session and interview was done and the 
subject had left the researchers started to transcribe the audio recordings that had been made 
during the session. This initially took longer than had been expected since the researchers were 
inexperienced with this kind of work. The step after this, following the Grounded Theory 
Method model, was the open coding, where the researchers went through all of the data that 
could be found in the transcription and tagged actions and occurrences from the gameplay and 
the same with the interview. Because of time constraints, instead of going through all of the data 
line by line, similar actions that were repeated frequently were grouped right away instead of 
being given their own tags. 
One example of these tags are when the subject encountered a floor button for the first time, they 
walked over it without knowing what it did. This caused a loud noise and shaking of the 
controller that startled the subject shown both through a jerk and a shout. The tag for this was 
named Startled by sound effect, and the description for this was: 
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The first time the subject encountered a sound effect, they were usually startled. Both the 
first time she fires a gun and opens a door this happens. 

 
Another one is when the researchers note that the subject taps the analog sticks instead of 
pressing them gently. This tag was named Tapping of analog sticks and the description was: 

 
When using the analog sticks, if the subject wanted minor movement, the would tap the 
stick rather than using a gradient movement. This is both true of camera and movement. 
 

Going through the data generated many tags were generated in order to fully understand the 
subjects experience of the game play. One thing that the researchers took note of was that the 
subject had trouble walking through some doors, that they bumped into the corner of the door 
instead of going through it. This generated a new question that would be asked during all of the 
subsequent interviews. This was: 
 

10. How wide do you perceive the character to be in relation to the screen? 
 
 
Phase three: Iteration and further data collection 
All of the previous steps with observing play and coding the gathered data were repeated again 
for subjects 2 and 3. Looking at the collected data from these sessions generated yet another new 
question that would be asked during subsequent interviews: 
 

11. Were there something you found to be scary or unpleasant? 
 
 
Then all of the previously mentioned steps were again repeated for the final two participants, 
subjects 4 and 5. 
 
The time the play session took for each subject varied. Subjects 1 and 4 finished in 47 and 48 
minutes respectively. Subjects 2 and 5 finished in 38 and 36 minutes respectively, and Subject 3 
finished in only 28 minutes. The subsequent interview took on average 15 minutes for each of 
the subjects. 
 
 
Phase four: Forming of Core categories and analyzing 
When the open and selective coding for all data was done the codes that were similar were 
grouped together to form core categories, which in turn could be analyzed to form a theory 
grounded in data. These core categories are what is discussed in 6. Analysis. 
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6. Analysis 
 
The analysis chapter is divided into the core categories that we found to have barriers to entry for 
new players, as well as a summary of the barriers to entry. These categories are further divided 
into subcategories that cover the specifics of what the test subjects experience.  
 

6.1 The Controller 
 
This chapter discusses the new players’ problems when encountering the controller. 
The controller, or gamepad, is the means for the player to interact with the world. As such, it is 
the first object a new player has to face when starting to play games.  
The test subjects used in this study did not have to encounter a menu system before play, but 
were rather handed the controller as the game was loading the starting point for the game 
segment that was tested.  
 

 
Fig. 4. Overview of Controller. Blacked out functions are not relevant to this study (Screenshot 
from Portal 2, Valve Corporation). 
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6.1.1 The Face Buttons 
 
The first action of all five test subjects was to move the left stick, which moves the character 
without moving the camera. After this only Subject 5, the most experienced of our subjects, 
moved the camera, drawing on previous experience with games to know that the camera is 
moved with the left stick. The other four test subjects moved forward until the game demanded 
that they turned the camera 90 degrees clockwise to know what was ahead of them, having only 
used previously learned movement stick to progress by strafing around obstacles. After this the 
four subjects started exploring the face of the controller.  
The most prominent feature of the Xbox 360 Controller are the four colour coded  buttons on the 
right hand side of the face. This may be why all four of the players tested these out first. All four 
subjects started by pressing the green A-button at the bottom of the controller, closest to them. 
This may simply be due to proximity to the button, and this is corroborated by the four subjects 
being evenly split on which button to press next, the evenly distant red B-button and blue 
X-button. All subjects reacted with surprise at their character jumping when they pressed the 
A-button, this shows that they were unaware of the convention of the A-button being used as a 
jump button in the majority of first person games. Games like Call of Duty: Modern Warfare 3 
(Infinity Ward) and Battlefield 3 (EA DICE) to name a few, both of which were released the 
same year as Portal 2 and this also holds true for games released later like Far Cry 4 (Ubisoft 
Montreal). Similarly, the subjects also reacted with surprise when the character began crouch by 
pressing the B-button, another convention also used in previously mentioned games. All subjects 
had no reactions to the other two face buttons having no functions, moving on then to the right 
stick, which controls the camera. 
Later in the interview segment, Subject 1, 2 and 4 said that they were confused by the unused 
mechanics and buttons, as during the time that they played they had no explicit need for neither 
jumping nor crouching. This would have been a moment for the game to teach the player how 
and when to use these functions, as the players were receptive to using these functions here. This 
is further discussed below in 7.3 Teaching. 
 
 

6.1.2 Movement Over Camera 
When using the camera function all five subjects were averse to moving the camera while they 
were moving the characters, even the more experienced subjects 3 and 5 who showed the 
capability to multitask, refrained from doing so at most instances. 
As seen above, the players did not test new functions until they faced a challenge that could not 
be overcome with previous skills, the new player will not try something new as long as their 
current strategy is working. The game does not challenge the player to use multitasking, leading 
to them not using it even if it would make the in-game traversal easier. This is seen in Test 
Chamber 03, where the players have to walk up a semi circular ramp to get to the portal device 
necessary for progression. 
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Fig. 5. Ramp in Test Chamber 03 (Screenshot from Portal 2, Valve Coporation) 

 
The players had two strategies to traverse this obstacle. Subject 1 and 4 would start at the bottom 
off the ramp and strafe forward right until they reach what they judge to be the middle of the 
ramp, then they strafe forward left until they reach the top of the ramp. This often led to them 
falling of the ramp as they misjudged their position on the ramp. 
The other tactic used by subjects 2, 3 and 5 was to start at the bottom of the ramp, adjust the 
camera so that they saw the halfway point of the ramp, walk to the halfway point of the ramp, 
then turn the camera towards the end of the ramp and walk to their intended end point. While this 
tactic is more reliable for the subjects, it is slower. 
Both these tactics are thus slow either in execution or because of having to repeat the process due 
to failure, and as seen below in 6.3 Emotion, a slow progression leads to frustration and the 
players abandoning a game. A possible solution to this problem is discussed below in 7.3 
Teaching. 
 
 
 

 
Fig. 6. Portal schematic 
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6.1.3 The Shoulder Buttons 
As stated above, the test subjects encounter the portal gun. To place a portal using the portal gun 
the player needs to press the right trigger, the lower of the right pair of shoulder buttons (see Fig. 
4). 
When the subjects encounter the portal gun, it is automatically equipped. All subjects then tried 
to activate this device, and all of them started by testing all of the face buttons, including those 
previously established by the subjects themselves as Jump, Crouch and Use. The test subjects 
would repeatedly try the same buttons, establishing that they did not press it the wrong way. 
After the face buttons did not have the desired outcome, the subjects had two ways they 
progressed.  
Subjects 2 and 3 attempted the shoulder buttons. Both started by pressing the bumpers, the upper 
of the two pairs of shoulder buttons. This has to do with visibility, as stated by Subject 2, who 
said that they would not have pressed the trigger button if they had not turned the controller over 
to see it, and also said that they prefered to press the bumpers because they were visible from the 
face side of the controller. This led to Subject 2 having difficulties placing portals because they 
always pressed the bumpers rather than the trigger. A solution to this is proposed below in 7.2 
Solutions. 
While subjects 2 and 3 found the portal button by testing all buttons on the controller, subjects 1, 
4 and 5 decided that since they could not place a portal, they would explore the environment for 
other solutions. However, they all gave up on finding an alternate route, going back to testing the 
buttons. Once more they tried the face buttons to no avail, after which they inspected the 
controller, saw the shoulder buttons and tested them as well. Once more, they started with the 
more visible bumpers, then moved on to the triggers.  
This is clearly a problem of visibility. The subjects prefer trying the buttons most easily available 
to them due to visibility and proximity, which leads to some of them having faulty conclusions 
and trying to find other ways to progress, which leads to a loss of time as they are looking for 
alternative solutions where there are none. The loss of time then leads to the frustration as 
discussed below in 6.3 Emotion. A proposed solution to this is discussed in 7.2 Solutions. 
 
As seen above, all subjects tested buttons they already knew had an assigned function when they 
were in a new situation. This was also true when they returned to a previous interaction such as 
picking up a box in Test Chamber 04 after doing it in Test Chamber 00 and 01, but not in Test 
Chamber 02 and 03. The more experienced subjects 3 and 5 had less of a problem with this, 
usually only pressing the jump button before the use button if not directly pressing the correct 
button, while subjects 1, 2 and 4 would with a higher frequency press the crouch and portal 
buttons first. This is an indication that the players are uncertain of  what the full extent of a 
buttons use is. A solution to this is proposed in 7.2 Solutions. 
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6.1.4 Stick Direction Preference 
A behavior observed across all players is a preference to move the left stick to the left and the 
right stick to the right. This is once again more pronounced among the less experienced subjects 
than the ones with more previous experience. Subjects 1 and 2 would always turn the camera 
clockwise, even if counter clockwise would be faster. Subject 4 was slightly more flexible, but 
had a clear preference for clockwise rotation. Subjects 3 and 5 did not have a clear preference for 
how they moved the camera, but rather would move the camera as the situation demanded. When 
asked about why they always rotated to the right, Subject 1 stated: “I’m not sure. I think it might 
feel natural because how the clock moves?”. While this is an explanation, the subject did not 
seem certain that it was true and might just be a rationalization. 
Moving the left stick to the left was more detrimental to the subjects progress. This could lead 
them to fall off ledges as they did with the semicircular ramp in Test Chamber 03, as well as give 
them difficulties entering small doorways, getting stuck on the left side of the door. To use 
Subject 1 as an example, the doorway at the end of Test Chamber 04 proved extremely difficult 
for them. When they first tried to enter the door they were moving along the left wall, causing 
them to collide with the left side of the doorway and asking “why can’t I walk through the 
door?”. This is discussed in 6.2 Game, as it is a problem with reading the situation. 
When they understood that it was due to colliding with the doorframe, they backed away from 
the door and positioned themselves to be straight in front of the door. However, when they were 
holding the analog stick forward they were also holding it to the left, causing them to once more 
collide with the left side of the door frame and exclaiming with clear frustration: “I was right in 
front of the door that time!” They only moved through the door after attempting this multiple 
times. The more experienced subjects 3 and 5 would also experience this sort of unintended 
lefthand collision, but they would adjust their character position immediately as they drew upon 
previous experience to read the situation as them being too far to the left. Subject 3 would still 
give exasperated grunts when this happened. 
Solutions to the issue of this preference are discussed in 7.2 Solutions. 
 

6.1.5 Inverted Axis 
Finally, there is an issue unique to Subject 4. When completing Test Chamber 03, they had 
issues when trying to look down. They started by moving the camera up, and then moved it 
down. They said “It feels like the camera moves the wrong way”, when asked if it was in all 
directions or only on one axis. They answered that it was only the y-axis. They then were 
informed that there was an option to invert the camera on the y-axis, they said “I don’t want to be 
a bother. I think I want it that way because that’s how my scroll wheel on the home computer is.“ 
After this, one could observe that they always have a slight hesitation or movement in the wrong 
direction when they were moving the camera along the y-axis.  
After the test was over, they tried to play the game with inverted camera, and they said that it felt 
more natural. 
This is a problem that already has a solution in the game. However, the new player can not use 
this as the option to solve this is not clearly visible. A solution to this is discussed in 7.2 
Solutions. 
 
 

21 



6.2 Game 
 
This part discusses the the test subjects problems while playing the game. It does not discuss 
issues unique to Portal 2 (Valve Corporation), but rather issues that are part of the first person 
game experience some of which are more visible due to Portal 2’s specific mechanics. 
 

6.2.1 Solving Problems 
 
Firstly there is problem solving. All five test subjects started by using trial and error to form an 
internal map of interaction, as the design encourages. First the game attempts to teach the player 
that there are portals, and that these portals allows the player to move through one and out the 
other. This is achieved by having the player start in a room with glass walls, facing a closed 
portal that opens up similar to a door. 
 
 

 
Fig. 7. First view of the game, starting chamber before portal is activated (Screenshot from 

Portal 2, Valve Corporation). 

 
This portal leads to the room outside the glass room right of the first portal. This allows the 
player to see their avatar walk through the same portal as they are walking through, and is meant 
to teach the player that the orange portal leads to the blue portal. 
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Fig. 8. Player can see their avatar through portal (Screenshot from Portal 2, Valve Corporation). 

 

Next the game game teaches the player that there are buttons on the floor that needs to be 
weighted down and boxes that the player can move, and that these boxes need to be placed on 
the button for the player to open the door that allows them to progress. 
 

 
Fig. 9. Floor button and weighted cube needed to activate it (Screenshot from Portal 2, Valve 

Corporation). 
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The next room after that introduces buttons that can be interacted with by using the use button on 
the controller, and that these move the blue portal. 

 
Fig. 10. Room with button activated portals (Screenshot from Portal 2, Valve Corporation). 

 

The room also features a box, a floor button that need to be weighted down, and a door. This is 
meant to teach the player that portals can move as well as that if the player walks through the 
blue portal they come out of the orange portal, as explained in the commentary track of the game 
(Portal 2, 2011). This sort of implicit teaching is meant to make a player feel like they figured 
something out rather than just did what the game explicitly told them. As a result of this all test 
subjects but test subject 5, the most experienced test subject, said that the most fun they had with 
the game was when they figured something out and overcame a challenge. As fun is the 
understanding of new patterns (Koster, 2014) this technique is useful for entertaining the players. 
The reason that Subject 5 did not say that this was the most fun, but rather said that the mechanic 
of using portals was the most fun, may be due to this being a novel interaction with the game. 
Subject 5 even described the game as unrewarding as they felt that the game did not give them 
any incentive to progress. 
This is due to flow. Flow is where a person has a level of challenge suited to them, because if a 
challenge is to hard they are unable to understand it, and if it is too easy the person is not 
challenged and the lack of novelty stops them from feeling any sense of achievement and thus be 
rewarded. (Koster, 2014) 
While the implicit teaching method is rewarding, it creates issues for players with no previous 
experience. The game must teach everything, or the new player must be lucky enough to stumble 
on the solution. As mentioned in 6.1 The Controller, when the player is given the portal gun 
they must use it to proceed, and to do so they had to resort to brute force trial and error using 
every button on the controller.  Had the game instead explicitly told them that they used the right 
trigger to place a portal, they would been able to progress faster to the next section, and as 
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discussed in 6.3 Emotions, slow or halted progress is enough for a player to stop playing a game, 
and should thus be avoided. More harmful than that to the inexperienced players will to play 
however is the false negative. That is when the player has the solution, but due to some mistake 
in the execution thinks that their solution is incorrect which in turn causes them to look for some 
other likely non-existent solution. An example of this is what happened to subjects 3 and 4 in 
Test Chamber 03. The challenge was that they were supposed to overcome was a ledge which 
they could not traverse upwards by placing the blue portal above it and walking there using the 
orange portal. 
 
 

 
Fig. 11. Ledge to overcome (Screenshot from Portal 2, Valve Corporation). 

This was meant to teach the players that they could overcome ledges by bypassing them with 
portals. However, when both subjects attempted this they tried to place the portal on top of a 
door, which is impossible. 
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Fig. 12. Little to no feedback when shooting a door (Screenshot from Portal 2, Valve 

Corporation). 

 
The game had not taught the players that they were unable to place portals on doors, which led to 
them then trying to find other solutions during which they became extremely frustrated with how 
much time this was taking them. Only after trying to find other solutions and fine combing the 
map did they try the old solution again, this time placing their portals on walls and overcoming 
the challenge. Subject 4 even created a rationalization which gave them further difficulties down 
the line, as they thought that the game had taught them that the portal gun had a limited range 
which made them uncertain if they would be able to reach a wall that needed to place a portal on 
to complete the puzzle in Test Chamber 04, almost discarding the correct solution to try and find 
a non-existent alternative. 
The use and value of explicit and implicit teaching are further discussed in 7.2 Solutions. 
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6.2.2 Body Awareness In The Virtual World 
 
Next, there is the problem of the new player being unable to evaluate situations in the virtual 
world. A common occurrence was that the subjects would be colliding with an object that was 
outside or in the periphery of their field of view and then not understanding why they could not 
pass. One example of this is discussed in 6.1 The Controller, where Subject 1 collided with a 
doorframe and did not understand why they were unable to pass. They repeatedly tried to walk 
forward without any success as they were repeating the same mistake of walking into the door 
frame. 
 

 
Fig. 13. Blocked area preventing progress (Screenshot from Portal 2, , Valve Corporation). 

 
When asked about this, they pointed to an object behind the door, called an emancipation grid in 
the game. The emancipation grid appears at the end of each level and removes portals and any 
carried objects and is meant to be a diegetic reason why the player can not use portals across 
levels or bring a box from a previous puzzle to help them with the next one. This is explained 
explicitly by the announcer that speaks to the player at the start and end of each level, but due to 
Portal 2’s comedic nature it says “The incandescent particle field is the aperture science 
emancipation grid and it will destroy any unauthorized equipment. If you feel a liquid sensation 
running down your neck, don’t be alarmed. The emancipation grid has simply emancipated the 
ear tubes. Inside your head.” 
This may have led the subject to think that the whole explanation was a joke. The subject may 
also have missed the explanation altogether as it was told at the end of the first level, when the 
player was still having difficulties moving and was discussing this with the researchers. Once 
again, this will be discussed in 7.2 Solutions. 
However, even if Subject 1 knew what the emancipation grid was, they still would not know why 
they were unable to pass. This is because they have no feedback of them colliding, nor did they 
know the size of their character as they are in first person and in Portal 2 the player does not see 
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any element of their player character. When Subject 1 later was asked how wide they thought 
that their character was, they said that they did not know. This sentiment was echoed by subjects 
2, 3 and 4. Subject 5 hower stated that they had been working under the assumption that the 
character was as wide as the screen, as that is how they had experienced themselves colliding 
with objects in the world. This is correct, and is a convention of the first person genre of games 
(Call of Duty: Modern Warfare 3, Infinity Ward; Battlefield 3, EA DICE; Killzone 3, Guerilla 
Games). Ways to give the player feedback about information like this are discussed in 7.2 
Solutions. 
 

6.2.3 Sense Of Direction In The Virtual World 
 
Something that frustrated test subjects was getting turned around and lost. As the portals in 
Portal 2 change the direction of the character, this problem may be more visible in this particular 
game because of the novel mechanic of portals but similar circumstances can appear in other 
games as well. 
Test chamber 03 was an area where test subjects 1, 2, 3 and 4 lost which path was the one 
leading forward. Using Test Subject 2 as an example, they knew where they were supposed to go 
at the start of the chamber. They started at one end of a corridor, with an orange portal above a 
ledge on the other side. After trying to jump up the ledge to no success, they used a portal to 
transport themselves to the portal at the top of the ledge. This is where they became confused. 
Now they are facing the same corridor they came from, but this time they are looking at it from 
the other end. 
 
 

 
Fig. 14. Player facing the way they came from after passing through portal (Screenshot from 

Portal 2, Valve Corporation). 
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To proceed in the level, they need to turn left, but nothing communicates this. Instead, they walk 
straight forward and off the ledge they previously tried to jump up on. They walk down the 
corridor they came from and when they stand where they started and they can not walk any 
further, then turn around and are surprised that they are back where they started. There are two 
factors at play here. First, the game did not communicate that they walked off a ledge very well. 
This is similar to the feedback problem above. The next issue is that the game has not 
communicated to them which direction the player is supposed to go, nor that they are walking 
backwards. The game could inform this both explicitly and implicitly. The game could explicitly 
tell them they have been turned around. It can also stop their way forward, or backwards as it 
were, by putting down some sort of blockage when they have passed an area they did not have to 
return to. The game even does this at the very start of the corridor, by having the player walk off 
a ledge to enter it with no ways to return. Subject 2 later learns that they were supposed to turn 
left after leaving the portal, but while experimenting with the next problem they still had to leave 
the same portal, which led to them once again walking down the corridor. This led to frustration 
as they did not know where they were, and they gave up. This is discussed below in 6.3 Emotion. 
 

6.2.4 Relationships 
 
Finally we have the player and their relation to the game creators. The subjects expressed a trust 
for the game creators in the sense that they did not think that they would put in elements in a 
puzzle that they could not use, but at the same time both subjects 2, 4 and 5 thought that the 
game somehow trick them. This is once again an issue of clear communication. If the game 
clearly told the players that they would not be lied to, they would be able to trust the game until 
the game actually lies to them, or that they perceive that they game lies to them. As Portal 2 
presents itself, the game has a very moody atmosphere to paraphrase subjects 2 and 4, and they 
say that this is the reason for them expecting danger and deceit. 
 
 

6.3 Emotion 
 
This section discusses the test subjects emotional responses and how they represent barriers to 
entry.  
 

6.3.1 Pessimism 
 
To start, there is pessimism. Both subjects 2 and 3 stated before encountering any challenge that 
they were going to fail. Subject 3 explained this by saying that they “hate these types of games”, 
explaining later that they had played a first person game before but their experience of it was that 
they did not understand what happened and then they died. Subject 2 on the other hand was very 
self deprecating, saying things like “I can’t solve this, I’m to stupid!”. They said these things in a 
jovial tone with laughter, and when asked why they were being self deprecating they stated that 
it was for entertainment purposes. When asked who it was meant to entertain, it was both for 
themselves and for the researchers observing them. These are also the only subjects who gave 
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up, both of them on Test Chamber 03. Subject 2 gave up after getting turned around and then 
lost, as described above in 6.2 Game. Subject 3 tried the correct solution but placed the portal on 
the door instead of a wall as described in 6.2 Game, after which they spent five minutes looking 
for other solutions and found none, after which they gave up. When these subjects gave up, the 
researchers gave them hints on how to proceed, after which they were able to continue to the 
end. Subject 3 stated that what keeps them from playing more complex games is the time 
investment, and that they prefered games playable in short bursts like those available on the 
phone. Subject 1 also stated that they would have prefered playing the game in short bursts, and 
only played the game in one session due to the testing environment. 
From this one learns two things. First is that players that enter the games with a pessimistic 
outlook are more likely to give up. Second is that time dedication is a barrier to entry. When a 
challenge takes to long for a player to complete, they give up and do not want to play anymore, 
which may once again give them a more pessimistic outlook on games, turning it into a vicious 
cycle. 
 

6.3.2 Fear 
 
Next is fear. Subjects 1, 2, 3 and 4 showed fear in some form. Subject 2 and 3 both asked early in 
the play sessions: “Oh no, is this going to be a scary game?” “Am I going to die a lot?”. Even 
after being informed that the game did not feature scary elements and that they would not 
encounter any danger in the play session, Subject 3 was still scared to the point that they gave of 
a small scream when the game faded to black to the loading screen between levels. Subject 2 
asked again if they were going to have to encounter enemies that could kill them when the 
game's announcer said “Some emergency testing may include interaction with lethal military 
androids. Rest assured, all military androids have been provided with a copy of the laws of 
robotics. To share.” They were once again assured that there would be no enemies, and that there 
was no danger in the play session. This elicited a sigh of relief and the response “Oh thank god.”.  
In Test Chamber 02 the player has to approach a podium that gives off sparks. 
 

 
Fig. 15. Podium with sparks (Screenshot from Portal 2, Valve Corporation). 
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These sparks are harmless, and are primarily meant to draw the player's attention. However, both 
subjects 1 and 3 were scared when they were trying to approach and it sparked. They both 
reacted by  moving away from it, and looking for other means of progress. It was not until they 
had looked at everything in the room that they once again approached the podium. Later in the 
same test chamber Subject 1 was unable to proceed because to proceed the player had to jump 
down from a ledge. Instead they tried to look for any other path and when they found none they 
stopped and asked the researchers what to do. They were told that they had to jump off the ledge, 
and asked why they did not try that, they said: “It looks like a high fall, and it would be stupid to 
hurt myself.” In Portal 2 the player can fall from any height without any danger to themselves, 
but it has not been explicitly told to the player. 
 
 
 

 
Fig. 16. Seemingly dangerous drop (Screenshot from Portal 2, Valve Corporation). 

 
Subjects 1, 2 and 4 were all startled when the game gave feedback in the form of loud sound 
effects and controller vibration. This was especially noticeable the first time they used the portal 
gun, as the controller vibrates and the game gives of a sound effect.  
In the post-play session interview when asked if there was anything they felt was scary or 
uncomfortable Subject 4 said: “I felt like I was going to get chased. I’m not sure why, but the 
general atmosphere of the game was very barren and isolated. The first time I saw myself 
through a portal, I thought it was someone else following me. I also thought that the controller 
vibration was something bad, because I thought that was what it was trying to tell me.” 
All these instances of fear come from the test subjects not knowing the rules of the world. Had 
Subject 1 known that the player can not be hurt by anything that they encountered, they would 
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not have spent time avoiding the ledge and the podium, allowing them to progress faster. This 
would have been desirable since time is a barrier to entry, as discussed above. 
The game also communicated a sense of isolation to the players, which made them expect 
something scary was going to happen, which in turn made them more afraid. This may be due to 
a lack of context. The test subjects have not played the previous game nor did they play the 
introductory section of Portal 2 where the player is told that they have been hibernating for a 
uncountably long time and see the world before and after they do so. Had they done this, they 
may have experienced the world in a different manner since one of the goals with the world was 
to evoke nostalgia while at the same time showing that the game had changed, this all according 
to the commentary track (Portal 2, Valve Corporation). 
Communication will be further discussed in 7.2 Solutions. 
 
 

6.3.3 Time And Frustration 
 
Finally there is  time  and frustration. Subjects 1, 2, 3 and 4 all explicitly expressed frustration. 
They expressed the frustration in situations when they were unable to progress in the game. 
However, subjects were not frustrated every time they were unable to progress. Subject 1 had 
both a situation where they were unable to progress and were frustrated, see 6.1 The Controller 
and 6.2 Game about the situation where they were unable to pass a door frame, and a situation 
where they were unable to progress but did not show any signs of frustration, this is when they 
did not know that they could walk off a ledge and gave up. The key difference between these 
situations is that in the first they know what they are supposed to do but are not sure what is 
stopping them or what to do differently to proceed, while in the other they are completely lost 
and do not know what they are supposed to do at all. Similarly subjects 2 and 3 showed their 
frustration most prominently in Test Chamber 03 when they had spent a relatively long time 
trying to solve the same problem, knowing where the end was but not how to get there. The same 
thing happens to Subject 4 in Test Chamber 01, where they know that they are supposed to use 
the portals to traverse the room, and that they are meant to leave by the blue door, but they do not 
know how to unlock it and after establishing this say “I become so frustrated when I don’t know 
what to do.I feel completely stupid”  
In all the cases where the subjects become frustrated, they have spent a lot of time trying to solve 
the problem, but are stuck part way through. This once again ties into time as a bar of entry. The 
players have spent time trying to solve this problem, and even if they were to give up and use 
their time on something more productive, they will still have wasted it on the problem they were 
unable to solve. 
The wish to not waste time is also part of why some of the test subjects feared death so much in 
the game. Subjects 3 and 4 both stated that they did not want to die because that would mean 
having to repeat things they had already conquered, adding that the repetition would be a waste 
of time and they would prefer to stop playing if this happens. 
Subject 4 also said at the start of test that “I feel a pressure when I’m being watched and I don’t 
know what to do.”. They would later apologize to the researchers whenever they felt that they 
were taking too long and sometimes would just complain in that “This is taking 3000 years for 
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me to complete”. The frustration of being unable to proceed may be worsened by observation, as 
there is also a social element of embarrassment. 
To summarize, frustration occurs when the player knows what the goal is but is unable to 
proceed because it makes the player feel like they are wasting time. The aversion to wasting time 
also ties into the fear of failure, as it may mean wasting even more time repeating actions already 
taken. The frustration is also exasperated with an element of shame when under observation. 
 
 

6.4 Summary Of Barriers To Entry 
 
Above you can see what barriers to entry into playing first person games are, and in this part they 
are summarized: 
 

Conventions 
Games often rely on convention in controls and a new players do not know these. Thus 
the games need to communicate all the conventions that have been built over the years to 
the new players, or the players will have to learn them over time by playing multiple 
games, which is both constrained by time and access to games.  
 
Multitasking 
Games using a controller often demand that the player multitask, combining the left stick 
with the right stick and/or buttons. This is a skill that needs to be developed, and not all 
first person games actively  challenge the player to use it. When the player multitask, it 
improves their ability to orient themselves in the world, which in turn leads to fewer 
mistakes and therefore less frustration. 

 
Visibility 
When using a controller the test subjects prefered to use the most visible buttons and 
were somewhat adverse to using the less visible shoulder buttons. If the player are 
supposed to use a button that is hidden from them without any guidance it takes time for 
them to find it, which in turn may lead to frustration. 

 
Lack of Clear Communication 
The lack of clear communication was a major issue for the test subjects. In terms of 
controls, the game did not clearly communicate what the controls were in the game, and 
as such led the test subjects having to repeatedly try buttons in an attempt to have the 
game do what they wanted. 
In the game design the lack of clear communication led to multiple misunderstandings 
which in turn led to players becoming frustrated when they did not know where to go, 
what to do or what some element in the game did. One especially large issue was when 
such a misunderstanding led to further misunderstandings, such as Subject 4 thinking that 
the portal gun having a limited range and thus being hesitant in trying the correct 
solution. 
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A lack of clear communication could also led to fear when the player did not know the 
limitations and rules of the world and thus avoiding actions that could be dangerous in 
the real world but were harmless in the game. 

 
The accessibility of accessibility options 
While many games feature some accessibility options, these are usually in the options 
menu which leads to new players not knowing that they exist, as in the case of the 
inverted camera for Subject 4. While this is an issue of visibility and/or clear 
communication, such options are important for players with disabilities and have thus 
been given a separate entry. 

 
Lack of Feedback 
In a virtual world players lack access to all the senses usually available in the real world, 
having instead to only rely on sight and sound with touch only being available through 
controller vibration. As such, new players have a hard time traversing the simulated 
environment because they are not informed why they can not proceed when they collide 
with an object outside their field of view, only that they are unable to proceed. This leads 
to frustration as it stops progress and thus wastes their time. 

 
Pessimism 
Some new players show pessimism about their ability to perform, which in turn seems to 
make them more likely to give up and thus stops them from playing. Further study on the 
relationship between pessimism and probability to give up on a game is needed.  
 
Time 
The major barrier to entry is time, since if the player does not have time to play or does 
not feel that there is value in spending time on playing they will not do it. Where as other 
barriers to entry lead to frustration, the frustration comes from the player feeling like they 
are wasting time. Time is a limited resource that is necessary to use for one's survival, 
and thus wasting theirs is very infuriating to players. 
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7. Discussion 
 

7.1 Issues With The Methodology 
 
There are a few issues that must be mentioned regarding the methodology. Firstly the sample 
size for the study was small, conducted on only five people. So it is hard to say that this is 
accurate for the entire population. But all of these subjects showed behaviour that were 
consistent between them. Even the most experienced player showed some of the same traits as 
the less experienced. 
Next is that they were all female. During the stage of finding subjects for this study no male 
participants matching the desired criteria required, were able to be found. With more time to 
conduct the study this could be remedied but it potentially says something about gender 
segregation in game culture. More research on this subject is needed but this is not the focus of 
this study. 
Another thing is that by being observed during their play the subjects could be influenced in their 
reactions, this is talked about at length in Game Research Methods (Lankoski, 2015). But in 
short the subjects reactions could have been influenced by the fact that the researchers sat next to 
them for the entire duration of the playthrough. This could not have been avoided since the 
researchers needed to be able to ask questions regarding actions taken during play, and for the 
subjects to be able to point at the screen when explaining their thoughts. 
Lastly it should be mentioned that because time constraints the coding portion of Grounded 
Theory Method was in part skipped. The open coding was only conducted on the first interview, 
after that only selective coding was conducted in order to save time. This could potentially 
influence the results but it is the opinion of the researchers that the same conclusions would have 
been drawn regardless. 
 
There is also concern regarding Portal 2’s validity to represent the entire first-person genre. As 
stated in 5.1 The Use Of Portal 2, the focus is on the navigation, not the ability to shoot at 
targets. Regarding Portal 2’s novel mechanic of creating portals. As discussed at various point in 
6. Analysis this proved to be a problem to the players at various points, for instance the 180 
degree shift. But as the text also mentions this was overcome by the subjects. Once they 
understood the mechanic of the portals they moved around with no further problems in regards to 
this particular issue. But this also applies to other games when the perspective is forcefully 
yanked from the player's control during in-game cutscenes or when a player stands up again after 
being knocked to the ground. The difference is that in the parts of Portal 2 that this study looks 
at, Portal 2 leaves the player in full control of these shifts even if they are unaware of it at first. 
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7.2 Solutions 
 
This part proposes solutions to the problems, in order of their appearance during play. 
 

7.2.1 Possibilities To Increase Controller Readability 
 
The first problem is that players had a hard time finding the trigger buttons used to place the 
portals. One simple way to solve the problem is to move the portal function to a more visible 
button on the controller, as players have showed to be more likely to interact with these. 
However, this would bring difficulties to people with previous experience in first person games, 
as they have come to expect the fire button to be the right trigger. One could instead change the 
controller in such a manner that the trigger is more visible, but this may be problematic due to 
limited space where fingers can comfortably reach. The most prominent solution would instead 
be that the game tells the player which button places the portal, and while doing so shows the 
player where the button is located on a representation of the controller. Portal 2 technically has a 
full guide to the controllers available in the game. However, this information is located in the 
options menu, inside the controller section. This creates an issue of visibility, as the information 
is not readily available to the player.  
Actively telling the player how to use the portal gun would also avoid the problem of players 
looking for alternative solutions when they can not find the button to place a portal. Furthermore, 
the game could inform the player where they can place a portal to avoid any confusion as to 
where they can and can not place them because leaning this on their own may cause a player to 
become frustrated or create faulty associations, which happened to both subjects 3 and 4, see 
above in 6.2 Game. 
 
Similarly, to help players remember what button to use in any situation the game can give 
context sensitive instructions, especially when interacting with buttons, boxes and other such 
elements where the player has to use the Use button. The instruction should include a 
representation of the controller, as this allows the player to look at the game and still know the 
approximate location of the button in relation to the other buttons on the controller. 
This will help the player avoid forgetting which button to press, which has the added benefit of 
allowing the player to return to the game after not playing without the player needing to 
rediscover the controls. This is common practice in many games such as Flower 
(Thatgamecompany) and The Last Guardian (SIE Japan Studio). 
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Fig. 17. The Last Guardian's way to show the control scheme (Screenshot from The Last 

Guardian, SIE Japan Studio) 

 
A reason not to do this is if the game's creator wants to keep the user interface minimalist and/or 
diegetic. While this may be beneficial to players with experience, as they already know the 
information, it is not welcoming to new players as they do not possess the knowledge in their 
head, and thus needs to rely on knowledge presented to them in the world or by trial and error. 
(Norman, 2013) 
 
 

7.2.2 Possibilities To Minimize Excessive Right And Left Stick Movement 
 
The issue of players having a preference to move the left analog stick left and the right analog 
stick right can be solved in multiple ways. One is to adjust the dead zones, the minimal input 
needed for it to be recognized, on the controllers to counteract this. However the amount may be 
varied among different players, and more testing would be required to decide a guideline of to 
which amount these dead zones would be adjusted. Another is to change the shape of the rim 
around the analog stick, either elliptical if one wants to encourage the stick to primarily move 
two ways, square if one wants to encourage cardinal directions, octagonal if one wants to 
encourage cardinal and primary intercardinal directions etc. 
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Fig. 18. Examples of different rim-shapes, current round omnidirectional, elliptical two way, 

square four way and octagonal eight way. 

 
 
What is of primary importance is that the rim is not perfectly round, as a polygonal shape would 
give the analog stick corners to rest in. This would be using an affordance (Norman, 2013) to 
guide the player in their action. The primary issue of this is of course that it would discourage the 
player from moving the stick in a direction that is not encouraged, but with testing a good ratio 
of encouraged directions to freedom of movement would likely be reached. 
The final proposed solution would be to change the game in such a way that this is not an issue. 
The main issue that the preference creates is that new players collides with objects in the world. 
To avoid this, the game could simply force the player slightly away from collided objects, in 
practice causing them to slide along them. This could lead to the player feeling like the world is 
“slippery”, and a good ratio would need to be tested. 
 
 

7.2.3 Possibilities To Highlight Accessibility Options 
 
The issue of accessibility options being hidden from new players in the options menu could be 
solved by showing them to the player before they play. Showing them every time a player starts 
the game would however be somewhat time consuming and thus frustrating for a player that had 
already adjusted them to their needs. But telling the player the first time they start the game as 
well as reminding them that they can change it later as well would at least inform new players of 
their existence. It would also be useful for the player if the options were presented in context, 
since “inverted camera y-axis” does not inform the player what the regular camera y-axis is. 
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An example of camera inversion being presented in context is available in Halo: Combat 
Evolved (Bungie). Here a technician in the game asks the player to try out the armor targeting 
sensors by moving the head, first with normal and then inverted axis and then asks if inverted 
controls feels better. However other accessibility options being presented in context are rare. 
While having accessibility options at the start of the game would not help a player testing a game 
they do not own, it may increase visibility and public knowledge of such options. 
 
 

7.2.4 Regarding Explicit And Implicit Teaching 
 
Then there is the issue of explicit and implicit teaching. The two forms of teaching have different 
advantages. Explicit teaching having the advantages of it informing the player what actions are 
required to proceed leaving less room for confusion, which in turn reduces time spent on finding 
the solution and thus frustration. It also has the advantage of being easier to produce, since there 
is less testing needed to see if the game suggests the correct solution. 
Meanwhile, implicit teaching has the advantage of rewarding the player more often as it allows 
them to feel a sense of accomplishment when they figure out what they are supposed to do 
(Koster, 2014). Explicit teaching is also problematic in a action-puzzle game such as Portal 2 
since the point of a puzzle game is to figure out the solution (Adams, 2014), since it would only 
leave the action part of the game, where the player executes the solution using reflexes and 
dexterity. Furthermore, implicit learning has the advantage that since all knowledge has to be in 
the player's head, once it is thoroughly taught the player will know their possibilities in any 
situation where a person guided by explicit teaching may have grown reliant on the information 
being in the world, and for some reason now may lack it. 
Finally, explicit teaching may also be seen as patronizing to a more experienced player. 
The most beneficial solution seems to be a combination of the two. Explicit learning is best used 
for the rules of the game, such as what button to press or what is dangerous and what is harmless, 
while implicit learning is more useful for teaching puzzle solving. Communicating what is 
dangerous and what is harmless explicitly and clearly is very important to new players as the test 
subjects became frustrated as they wasted time avoiding dangers that did not exist which further 
led to frustration.  To avoid the feeling of patronization, the game can allow the player to turn off 
explicit teaching tools, as is available in games such as The Witcher 3: Wild Hunt (CD Projekt 
RED) and Darkest Dungeon (Red Hook Studios). There may be a danger of overconfident new 
players turning these off to early, but from the indications from the test subjects suggest that new 
players want more guidance, not less. 
There is also the issue of how the explicit teaching presents itself. In Portal 2 the game has an 
announcer that sometimes explicitly teaches the player about elements of the world, sometimes 
talks in non sequiturs and primarily is used for comedic effect. This leads to the player not 
knowing what to or when to pay attention. The announcer also activates only when the player 
starts or ends a new challenge which means that it may be talking about something the player has 
not encountered yet, and thus may cause them to think that the announcer is only used for 
comedic effect when it is actually trying to teach the player. The most obvious solution to the 
problem is to remove the comedic tone and non sequiturs to make the announcer reliable, but this 
would remove one of the appeals of the game since Portal 2 is praised for its humor (Onyett, 

39 



2011; Watters, 2011; Sterling, 2011). The other is to separate the comedy from the informative 
content, perhaps by using different announcers. The game already features multiple announcers 
throughout the game, but they are all used for comedic effect, and thus do not solve this problem. 
If the game would feature multiple announcers where some are completely reliable the game 
would need to clearly communicate this to the players, as one of the barriers to entry for new 
players is the lack of clear communication. 
 
 

7.2.5 Possibilities To Increase Spatial Awareness In The Virtual World 
 
Since the player lacks access to most senses in the virtual world except sight and sound, they 
seem to have a hard time navigating the world with the same ease as they would in the real 
world. This primarily manifests itself in the player colliding with obstacles that are outside or in 
the periferie of their field of view. It also leads to what Norman (2013) calls knowledge-based 
mistakes, where the player does not possess the knowledge to read the situation properly and 
thus solve what is impeding them, as was the case with Subject 1 and the door frame, see 6.1 
The Controller and 6.2 The Game. Other games have resolved this issues in some manner. 
Shooter games such as Call of Duty: Modern Warfare 3 and Battlefield 3 (Infinity Ward) need to 
inform the player from which direction they are getting shot, and has solved this by showing 
damage indicators around the screen to show the direction and intensity of the damage received. 
These elements are however non diegetic, and their semiotic significance may be lost on the new 
player without proper explanation. Similar collision indicators would also have the disadvantage 
of being similar to the damage indicator which could be confusing to players that know of the 
damage indicators from other games. 
Another solution employed by Mirrors Edge: Catalyst (EA DICE) is that the player can see their 
avatars body when looking down, and when the player collides with a wall, the character presses 
their hand against it. 
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Fig. 19. Colliding with wall (Screenshot from Mirror’s Edge: Catalyst, EA DICE) 

 
This solution would inform new players when they were colliding with a wall,  which would be 
of value as this was a common occurrence among the test subjects. It would however have two 
drawbacks. The first is that it would somewhat separate the player and the avatar, as the player 
would be reminded that they are not playing themselves when they see their in game avatar. The 
second is that it would increase the game's animation budget, requiring the game to provide 
animations for all the player character's actions, the lack of which is one of the advantages of 
first person games. (Adams 2014) 
 
 

7.3 Teaching 
 
This segment is about how a game could teach a player how to deal with some of the problems 
regarding basic mechanics of movement in the game. 
 

7.3.1 Jump And Crouch 
 
First, there is the issue of jumping and crouching and how players are taught to use these.  
For example the first corridor the player walk through could have debris blocking their path 
being forced by this to use jump and crouch to pass the obstacle. This would have the dual 
advantage of players learning why they can crouch and jump and also use the player's preference 
to give them an early sense of success which would increase their enjoyment of the game. 
However, the player may instead perceive these obstacles as solid barriers, and create an early 
frustration towards the game, but this can be counteracted with clear communication from the 
game to the player on how to bypass these obstacles.  
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7.3.2 Multitasking 
 
Next there is teaching the player to multitask with the analog sticks. Since the separated usage of 
the sticks is a dominant strategy, one needs to stop the strategy from being viable. To do so there 
needs to be a challenge where the camera needs to move the character and the camera at the 
same time. However this challenge also needs to be very easy or forgiving lest it lead to 
frustration which would be very counterproductive as a means to help new players play first 
person games. The alternative is to simply have the player play for a long time and develop the 
motor skills over time, but this will not help players early in their gaming career. 
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8. Conclusion 
The primary concern for new players is that they do not want to waste time, as all other 
difficulties result in a loss of time which causes frustration for the new players. The primary 
difficulty that causes loss of time and frustration are different forms of lack of clear 
communication, stemming from the design of the game relying on the player having previous 
knowledge of conventions and not explicitly teaching the player the rules of the world and the 
game.  The lack of clear communication about the game world lead to players being fearful of 
things that presented no danger, and the lack of explanations about the rules lead to players 
wasting time exploring them in a manner they generally found frustrating. In addition, this led to 
misunderstandings that wasted time being cleared up discouraging play further. 
The secondary issues are concerning the players preconceptions of pessimism, and controller 
design. Pessimism appeared to lead to new players more likely giving up but the effect of 
pessimism and early gamers need to be further explored. 
The controller design caused issues due to some buttons being hidden from sight, further 
exacerbated by a lack of clear indication in the game on what buttons to use. Issues of 
demanding multitasking from new players who do not have experience in using controllers in 
order to to make their gameplay easier and thus less frustrating. Finally issues of the controllers 
design causing players to move the sticks in ways that they do not intend, causing the player 
frustration when they do unintended actions that impede their progress. 
Many of these issues can however be solved with techniques used by other games as well as 
techniques suggested in design literature and if these are employed could be used to create a 
game that can introduce new players to the first person games in a manner that is less frustrating 
and thus allows the player to then move on to other perhaps less guiding first person game 
experiences. 
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